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50 CI6 GAMES TO BE WON CRIBBAGE ON THE
PLUS/4 PROTECTOR-PROGRAM SCRAMBLER



Take the next step forward into a dimension of
computer entertainment where action and
excitement take on a new meaning. From the
worlds greatest creator of simulation software
comes an unbelievable collection of war games.
fantasies and adventurous challenges.
No longer are you restricted to the confines of a
gamagdan, no longer are you reliant upon the
atiNties and hmitetkins of a remote software
programmer for your enjoyment. Here is a
challenge in which you take complete control. You
make the decisions and you manipulate the
circumstances to meet your objectives. Here you •  •
are the true master, your destiny is not simply in
the speed of your reflexes. it's in the power of
your mind as wee
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WELL AS YOUR FINGERTIPS
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• Shepherds View
We talk to Nigel Shepherd of Commodore
North America.
• Sport on Channel 64 2
,
1
Sporting simulations for the C64.
• Basic Memory 2
6Hiding variables away on your C64.
• C-16 Games 4 8
What's new for the baby of Commodores range.
• Split Sprite 5 6
Up to 32 sprites on your C64.
• Arcade Action 6 8
Arcade programing advice from Tony Crowther.
• Percussion Section 7 6
Turn your C64 into a drum machine with this
add-on.
• Device 1 8 0
We review what may be the ultimate printerInterface.
• C P / M  and the C128 8 2
We take a second look at this mysterious subject.
• Go Forth 8 6
Just what does Forth offer the average user?
• Expanding Systems 8 9
We review the latest software for the Sound
Expander.
• Red Boxes 9 5
Let your C64 control your home.

PROGRAMS
AND UTILITIES

21

i f " . . : 1 . 1 - - - -•• t u u u g e
Superb game for your Plus/4.
• D isk it 4
Protect your programs with Scrambler.
• D iskit  5 5 3
Turn your machine code into DATA statements.
• C128 Keypad Modifier
Make your numeric keypad more useful.
• Letter  Writer
A novel way to send letters to your friends.
• Double Print
Double height characters on your C64.
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Victory House,
Leicester Place,
London, WC2H
Telephone 01439 0666

Available for Spectrum,
Commodore 64
and Amstrad: £9 .95
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NEWS

UJRTEI STFITEIIIENTE
APS at School

Argus Press Software is soon to release
the official Grange Hill game, entitled
Grange H i l l  — the Computer Game.
Spin off of the long running TV series
about a  comprehensive school, the
game casts you in  the part o f  Luke
'Gonch' Gardner.

The scenar io i s  t h e  darkened
school, closed for  the night. However,
within the confines of  the staff room,
lies your Walkman, confiscated earlier
during c lass . Y o u  c annot  r e tu r n
without it for fear of the wrath of your
mother. So, you have to get it  back.
What better idea than to break into the
school after everyone else has left, find
your way to the sfaffroom and claim
your lost property? Well, it may sound
a l i t t le  far- fetched b u t  that 's  t h e
general idea.

With the aid o f  your pal, H on°
Holloway (presumably supporting this
nickname because he has even less
brains than you), you aim to complete
your dirty deed by midnight otherwise
your mum will go spare.

This adventure has a large number
of locations a n d  contains  arcade
elements as you guide the characters
with the keyboard o r  joystick . I t
should be in  the shops now and is

Finally a look at a few games winging
their way to your local shops even as
we speak.

Rainbird is releasing a new level 9
adVenture for the C64 entitled Knight
Ore. I t  casts you as an opressed ore
intent on getting your own back on the
humans who have subjugated y our
people for generations. State of the art
digitised graphics are an impressive
visual feature o f  the new adventure.
Out soon.

Academy, from CRL, is due to be
launched for  the C64 in  the spring.
Continuing the theme o f  Tau Ceti,
Academy enrolls you in the top secret
training school o f  the Galcorp f o r
skimmer pilots. You have to learn to
design y our  own space s hip, and
participate in all the classes needed to
qualify t o  become a  f u l l  fl edged
skimmer pilot. I t  will be available on

Bully hnehla

E9.95 on cassette.
Also look out for these other titles,

coming soon on APS labels: Wibstars,
Agent Orange. Circus Maximus, World
War O n e ,  S t e l l a r  H o lo c a u s t ,
Roundheads and The Hunt  f o r  Red

disk at E8.95 and E14.95cassette and
respectively.

Airolasoft has a bargain package
for the C l. .  Void Runner and Hellgate
is a two-games-in-one cassette for only
E6.95.

Also from Ariolasoft is Killer Ring,
the latest Tony  Crowther  game on
Commodore 64 cassette (E8,99) and
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October, Al l  are for  the C64.

Touchline
Argus Press Software: Victory House,
Leicester Place, London WC2H 7NB.
Tel: 01 439 0666.

Miscellaneous Softare

disk (E12.99). The inlay card features a
special recipe for  K-Ring cup cakes.

Blitzkreig, a C64 game based on the
Len Deighton thr iller  o f  the same
name, will also be available for the C64
from Ar iolasoft i n  the near future.
Based on the assault against Britain in
World War Two, you led  the German
forces in a game of strategy and action.

C16 users are still being supported
handsomely by  Gremlin, and a new
release for this machine is on its way to
the shelves. The Way  o f  the Tiger.
based on the fighting fantasy series of
books o f  the same name, combines
strategy, action and unique animation.
It features three action packed levels
'superb sound effects and inspir ing
backdrops'. Yours for £6.95.
Touchline
Rainhird: First Floor, 74 New Oxford



Street, London WC1A IPS. Tel:01 240
8838.
CLR: CLR House. 9  Kings Yard.
Carpenters Road. London E15 2HD.
Tel: 01 533 2981.
Ariolasoft 6 8  Long Acre. Covent
Garden, London WC2E QM. Tel: 01
836 3411.
Gremlin: Alpha House, 1 0  Carvar
Street, Sheffield S1 4FS. Tel : 0742
75.3423.

Links On Line
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romantics at heart? News has recently
come in of  the first online engagement
on Compunet.

The couple are Paul HurreII and
Margaret N o r t h e y .  T h e y  w e r e
introduced b y  C a r o l ,  Margaret 's
mother. She said " I  was chatting to
Paul on Party-Line at Christmas and
he sounded a bit  down, so I  brought
Margaret online to cheer him up".

A five hour party line session lead
to a phone call and then Paul made the
journey f r o m  h i s  h o me  t o w n  i n
W'interbourne near Bristol, to Leeds,
Margaret's home, where they met face
to fac e f o r  t h e  fi r s t  t ime.  Soon
afterwards Margaret surprised h e r
family with a diamond and sapphire
engagement r ing. The couple plan to
marry in about two years.

Margaret's f a t h e r  C h r i s  s a id :
"When I  bought a  modem, I  didn't
bargain for  a wedding
-
.

Paul s ummed u p  t h e  couple's
feelings about  the ir  romance: " I t ' s
thanks to Compunet. Liv ing 240 miles
apart, we'd never have met if  it hadn't
been for  Party-Line".

On to  the more serious aspect o f
communications, B T ' s  Elec t r onic
Yellow Pages (EYP) went live in early
January, a l l o w i n g  m o s t  o n l i n e
communicating terminals in  the U K
and abroad free access to a database of
Yellow Pages advertisers.

Initial in fo r mat ion  covers  t h e
whole of London, Reading, Guildford,
Watford and St Albans.

In areas where the 1987 edition of
Yellow Pages are not  available unt il
later i n  t h e  year , users interested
should r ing  the EYP Helpline (see
Touchline) for a free copy of the user
instructions.
Touchline
Compunet: 01 965 8866,
EYP Helpline: 0734 506259,

NEWS

Sports Pick
New from Activ is ion is an America's
Cup game, s imply and appropriately
tagged Sailing.

It's a  g a m e  o f  s trategy a n d
simulation designed t o  capture the
thr ill o f  competing in top level sailing
competitions. Even before you start
racing you have to design the boat that
wil get you across the fi nishing line
first.

You c an choose overall length,
waterline length, freeboard and mast
length as well as adding wings to your
keel and changing the hull material.
Once you've sorted this out and made
your allegiance to a particular nation
then you're ready to compete.

The display is spit into two halves,
the top shows the prow out over the
sea, s o  t ha t  y ou  c an see i f  y our

opponent i s  ahead.  T h e  b o t t o m
contains your gauges which you need
to monitor closely to get the best from
your boa t .  I t ' s  available f o r  t h e
C64/I28 at E9.99 cassette and £14.95
disk.

Four sports  games i n  one  ar e
available from Advance Promotions in
the for m o f  a  new release entitled
Indoor Sports. The four sports featured
on the cassette fo r  C64 are 10 Pin
Bowling, Air Hockey, Table Tennis and
Darts. The Commodore 64 version is
£8.95 and Advance claims that all the
games could stand alone at full price.
Touchline
Activision: 23 Pond St,  Hamsptead,
London. NW3 2PN Tel: 01 431 1101
Advance: 17 Staple Tye, Harlow, Essex

18 7LX. Tel: 0279 412441.
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Pocket Money

A new range o f  budget games has
recently been launched b y  Midas
Marketing. T he r e  a r e  t w o  in i t ia l
releases on the new label: X29 Fighter
Mission for the CM and Space 2 for the
C16. Both are priced at E2.99.

X29 Fighter Mission is essentially a
flight and combat s imulator . You r
fighter must be fl own with sk ill and
daring to avoid the constant onslaught
of enemy fire and heat seeking missiles.
At the same time you must concentrate
on destroying the enemy craft.

Space 2 is a combination of  shoot
'em up action and sk ill and nerve in
manouevering a  lar ge space c r af t
through dark caverns. There are two
programs on Space 2. The first Galaxy,
involves a lost starship trying to return
to the mothership. However, there are
the inev itable galac t ic  mutat ions
trying to hinder your journey.

Pilot X  is  t he  second program
where you must guide your large fuel
supply vessel to stranded scientists on
the planet Vogon. They are situated
deep underground s o  y ou  need t o
negotiate t h e  treac herous  r o u t e
through caverns strewn with strange
obstacles.

Mastertronic is  also launching a
new !able named Bulldog (best o f
British).

The c ompany  c laims  t o  hav e
commissioned some startling original
products for the new label which will
have a distinct identity to complement
the existing Mastertronic £1.99 and
E2.99 ranges. The first title, already in
the shops, is Feud, at El .99.

Drives and Data Recorders

The Enhancer 2000, the only available
alternative t o  Commodore's  o w n
series of disk drives. although viable
and reasonably pr iced, has  always
suffered f r o m  c o m p a t i b i l i t y
problems. N o w  Evesham M ic r os
claims to have solved this.

Evesham c la ims  t h a t  o n  t h e
enhanced version of  the Enhancer, all
disk turbos and  v ir tually  a l l  d is k
protection schemes can be handled
without a problem.

Priced at E149.95 ( fully  inclusive)
and an option to purchase with Freeze
Frame Mk3b and 10 disks for f179.95,
Evesham reports high demand from all
quarters.

At the moment supply is restricted

NEWS

Recently formed Budget House,
Code Masters, has just announced a
competition f o r  buy ers  o f  C ode
Masters games. Any one buy ing a
Codemasters game w il l  get an entry
form to the BMX competition. All you
have to do is spot the fallen rider which
has been deleted from a screen shot of
the C o d e  M a s t e r  g a m e  B M X
Simulator. Entries are only  limited to
the number o f  Code masters games
you b u y .  H u r r y ,  bec aus e t h e
competition closes on 31 March 1987
and the prize is a 20" Sony Tr initron
colour TV.

Other new pocket money priced
games ar e  Wi l lo w  Pattern o n  t he
Firebird Silver .1:1.99 label and Cyber I
on the Supersparklers label from CDS
at £2.99. Both are for  the C64.

Touchline
Midas Mar k et ing:  3 5  We s t  H i l l
Dartford, Ken t  DA I 2EL. Tel:  0322
92513.
Mastertronic: 8-10 Paul Street, London
EC2A 4.111:. Tel: 01 377 6880.
Code Masters: 1  Beaumont Business
Centre, Beaumont Close, Banbury ,
Oxon 0X16 7RT.
Firebird: First Floor, 74 Nev.' Oxford
Street, London. WC IA IPS. Tel:01240
8838.
Supersparklers: C D S ,  U n i t  B11 .
Armstrong Mall,  Southwood Summit
Centre, Southwood,  Farnborough,
Hands, GU14 ON?. Tel: 0252 522200.

Load-I,
to mail order, unless you call in at one
of Evesham's two branches. However.
Evesham hopes to expand availability
to other retailers in the near future.

For those still struggling with data
recorders, you may be interested in the
Load-lt system.
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The system works in the following
way: a small s lot is cut in the case to
allow the datafinder adjuster to move
forward and backwards as play  and
stop are requested. A knob is attached
to a threaded shaft which replaces the
azimuth screw allowing an adjustment
of 180 degrees. Sound is also fi tted for
the Commodore 64 allowing the user
to adjust to the clearest data signal.
For the technically minded there is a
DIY k it available. I f  you're interested,
then contact the address in Touchline
for more information.

Touchline
Evesham Mic ros : 6 3  Br idge Street,
Evesham, Worcs WR 11 4SF Tel: 0386
41989.
Load-If: 3 5  Sir e iron Road. Shir ley ,
Solihull, W Midlands B902RX. Tel: 021
745 4970.

Notes on Utilities

Supersoft, the company  whic h has
ardently supported t he  P E T  series
from the beginning, has now fulfi lled a
recent promise to continue to provide
software for  these machines.

Fast Copy is a disk copying facility
for the 8050 and 8250 drives which can
drastically reduce the time it takes to
make v ital check-up copies o f  data
disks. I t  saves t ime by  omitt ing the
formatting process o n  a n  already
formatted disk  and by  copying only
those blocks  that  have been used.
Available at the low cost o f  i15 (ex
VAT).

Blitz is  a  Basic compiler  for  the
3032, 4032, 8096 and 8296 computers.
Blitz has been available in Europe for
some time and has now been licensed
to Supersoft i n  the U K.  Compiled
programs run five, 10 or even 20 times
faster w ith Blitz  and since they are
impossible t o  alter  by  anyone who
hasn't got  access t o  the uncompiled
original, they are also more secure.

Blitz costs £99 (ex VAT)and comes
with a  c ompr ehens iv e m a n u a l .
Additional versions on the same disk
are only DO extra, so for example the
8032 and 8096/8296 version would be
E129 altogether.

Fast Copy and Blitz  are available
from Supersoft or on order from your
local computer store.

Staying with utilities but moving to



the C64, Systems Software has recently
published O x ford Basic. T h is  i s  a
complete C 6 4  Bas ic  programming
environment and gives the user a full
library of powerful utilities including:
Oxford Analyzer, a report optimisation
u t i l i t y ;  t h e  Compr es s or  w h i c h
eliminates time consuming spaces and
REM, the Toolk it which introduces
new commands; Ox-Comp a fast fully
compatible Basic compiler to give you
the speed a n d  professionalism o f
machine code without an assembler.
The all-inclusive price is £34.95.
Touchline
Supersoft: Winchester House, Canning
Road. Wealstone. Harrow, Middz HA3
757. Tel: 01 861 1166_
Systems Software: 1 6 5  Worcester
Place. Oxford, O X1 21W. Tel:  0865
54195.

Potential Millionaires Wanted

Ame r ic a n  s o f t w a r e  c o m p a n y
MicroProse, w h i c h  h a s  r ec ent ly
established a U K base, is look ing for

PIERO PIEDIR ComputerSupplies
0707 52698 or 0707

Unbranded 51/4" Discs
Cert ifi ed lifet ime warranty
hub rings, env elope,  labels
Prices per 10 Discs

10+ 3 0 +  5 0 +
SSIDD 6 5 0  6 . 0 0  5 . 5 0
DS/DD 7 . 5 0  7 . 0 0  6 . 5 0
3 M  51/4" L i f e t i m e  Guarantee
SS/DD 1 0 . 3 0  9 . 9 0  9 . 6 0
DS/DD 1 2 . 5 0  1 2 . 2 0  1 1 . 9 0
3 M  31/2" L i f e t i me  Guarantee
SS/DD 2 0 . 5 0  2 0 . 3 0  2 0 . 0 0
DS/DD 2 5 . 5 0  2 5 . 3 0  2 5 . 0 0
Unbranded 31/2" Discs
SS/DD 1 7 . 0 0  1 6 . 0 0  1 5 . 0 0
DS/DD -
9  
O D  
1 8
.
0 0  
1
7 .
0
0

Disc Care
Discs with 15m1 cleaning solution
51/4' Heod Cleaner 4 . 0 0
31/2" Head Cleaner 5 . 0 0
5
1
/
4
"  
D
i
s
c  
D
o
u
b
l
e
r

Utilise reverse sae of single sided
discs
Accurate position guide £ 5 . 5 0

I  Dept. YC.

Next day delivery available.
Please ask for details

All prices inc. of  P & P UK only.
Please add 15% VAT.

Commodore software writers with the
potential t o  bec ome millionair es
overnight

The man behind the hunt is Simon
Barnard, M ic r o P r o s e  s o f t w a r e
development manager. He said: "We
believe tha t  t he  U K  has  the bes t
Commodore soft ware writers. And my
job is to find them and offer them, not
only  m o n e y ,  b u t  in t e r n a t io n a l
recognition".

MicroProse in  the US spends in
excess of  $I million in developing its
software programs. However. Simon
is n o t  jus t  look ing f o r  s imulation
specialists, he also wants programmers
of top quality  arcade games.

Simon revealed h is  reasons f o r
believing tha t  successful applicants
may s oon ga in  millionair e s tatus:
"MicroProse titles remain at the top of
the US charts, literally  for years, And
that translates into a lot  o f  royalties,
besides substantial advances. S o  I
don't think it would be unfair to claim
that i f  we can fi nd someone who can
write s imulation lik e Silent Service,
they could be a  millionaire almost

Rydal Mount, Baker Street.
Patters Bor, Herts EN6 28P
Dept VC

Sw iv e l  Bas es  for Monitors I

50913

! P a n  tilt revolves around 360'

12.5' tiltable up and down
adjustable by front mechanism.

12" Monitors £12.00
_ A  1  o r M o n it o rs E l  5 .0 0

- - - 0 0
0
"
1111
111 .
7 :
-

1111t

Copy Holder
Adjustable with desk

c lampng arm

Printer Stand
For 80 column

printers

£13.90

1 Dsmensions 405 x 325 x 100mm

Made from 5mm
clear perspex

/
£19.90

PRINTER RIBBONS
Mixed types for quantity breaks
1 off if ordered with other products

24 5 +  1 2 4
Canon PW1 156/1080 3 . 2 0  2 .7 0  2 5 0
Red Browr Blue Green 4 . 7 0  4 , 2 0  3 9 0
Commodore
1516115)6/4023

mPs81:r2 3 9 0  3 0 0  2.8u
2022/4022 2 . 1 3 0  2 4 0  2 2 0
Red Browr BlueGreen 4 . 0 0  3.30 3.10
MPS 801 3 7 0  3 .
1 0  2 , 9 0RoclEltown6LeGfeeri 4 . 9 0  4 .6 0  4 .2 0
Vic 151511525 2 . 8 0  2 .3 0  2 .1 0
c 4
,
5
1
1
0
1  
2
.
3
0  
1
.
9
0  
1
_
7
0

MPS 1000 2
8 0  
2 , 4
0  
2 2
0

Ped &own Blue Green 4 0 0  3 .3 0  3 .1
0MPS 803 • 5 0  3 0 0  2 8 0
Red Brown EN us Gmeri 4 , 9 5  4 6 5  4 2 5
Epson FX,Iy04/RX. BO 2 . 8 0  2 4 0  2 2 0
Reo BFOWn Blue Green 4 . 0 0  3 , 3 0  3 .1 0
ko9oKP810/910 3 . 2 0  2 _ 7 0  2 .5 0

Brown Rate Green 4 . 7 0  4 2 0  3 .9 0
st o m a  CP BO 3 8 0  3 0 0  2 .8 0
Po t  Gerriri lbc 15* 1 5 0  1 2 0  1 , 1 0
Red Brcwr Blue Green 2 . 4 0  2 0 0  1 .8 0
It the ribbon you require is not listed
ring 0707 52698 and let us quole

Computer Paper
Plain, fanfo ld ,  r r ic r0  p e rt  e d g e s

Weight1000
1
s 
P r i c e  
p e r  
b o
x

gsm p e r  boxl box 2  bxs
11 x91/2 6 0  2  1 4 . 4  13.60

80 2  1 7 . 8 0  16.30
ExACT A4 7 0  2  2 4 . 0 0  21.30
1 1
2
,
6 x
9
1
/ d  
9
0  
1  
1
5
.
2
0  
1
2
.
7
0

Size

Computer Labels

I
C
a
n
t  
f
o
r
f
o
l
d

Sprocket tea
70 x 36
89 x36
89 x 40

Price per 1000
1,000 2 . 0 0 0
4420 3 . 8 0
4.30 3 . 9 0
5.90 5 . 3 0

Pease state no of labels across sheets (I,
2 or 3)
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overnight".
MicroProse has an extensive list of

simulation programs, t he  lates t o f
these, due f o r  imminent release, is
Gunship f o r  t h e  C64/128, £14.95
cassette, £
1 9 . 9 5  
d i s k
.

Gunship is an accurate simulation
of t h e  Hughes  A H - 6 4 A  Apac he
combat helicopter -  one o f  the most
lethal weapons in the modern military
arsenal.

Gunship is  the result o f  extensive
research and the culmination o f  five
man years of programming and games
design. I t  was held back from release
until militar y  helicopter pilots  had
ac tua lly  t e s t  fl o w n  G u n s h i p
themselves. Now the US army uses it to
stress test pilots , attaching sensors to
t hei r  bodies  t o  meas ure reac t ions .  w
i l V
Touchline
MicroProse: 2 Market Place, Tetbury,
Gloucestershire G L8 8AD. Tel:  0666
54326.

MM 100
MM 50
MM 80
MM 40

MM 40

Disc Boxes
51/4 x 100
51/4 x 50
31/2 x 80
31/2 x 40

MM 100

11.70
8.70

11.90
850

All MM boxes anti-static with lock

24-Hour
Credit Card

Orders

0707 52698
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Stop Press! What's so special about
The Amiga, The Mac, 1 he Atari St
., Windows and Gem?

It's no surprise that nearly all new 16 bit 'state of the art'
micros now come with a Mouse and Wimp environment
(Windows, Icons, Menus and Pointers) as standard.

With the COMMODORE 64 you already own one of the
classic micros and by simply adding the'AMX Mouse' and 'Stop
Press'you can achieve the same ease of use, freedom and versatility
of much more sophisticated computers.

The AMX Mouse with Desktop
Publishing software — it's what you and your
COMMODORE micro have been missing!

STO P P R E S S
& C O N T R O L

( O N L Y )

E39.95
M E N U  D R I V E N

P R O C E S S O R

Provides easy access to all the 'Stop
Press'modes. A comprehensive and
versatile filing system that makes
management a joy! Powerful graphic
and full proportional text options

enable you to give your documents the
professional look with the minimum of effort.
Allows windowing, copying, re-scaling, and all
the printer options at the touch of a button.

• • •

P RO CE S S O R
A C C E S S O R I E S

A fast preview facility that
displays the full width of the
document. Provides an ideal way
of viewing the composition of your

masterpiece. An innovative 'kwik-klik' window
makes changing graphic options unbelievably
easy. Allows full page scrolling with one click of
the button.

FU L L
P I X E L  E D I T I N G

The most advanced pixel editor
available on the Commodore 64 is
provided with stop press. Any area
on the screen can be brought into

close-up and altered. Intelligent continual pixel
'setlunsel• and real time scroll, while zoomed-
in, make this an extremely powerful editing
tool.

AM X  M O U S E  P A C K  A G E  5 1 / 4  "  D I S C  E 6 9 . 9 5

There's not much joy in a joystickand keyboards can be all fingers and thumbs. Acclaimed bythe pressas 'the best
input device', already over 50,000 micro users have adopted an AMX Mouse. The AMX Mouse combined with Stop
Press puts you right at the heart of the desktop publishing revolution.

At long last you can produce newspapers, posters, leaflets, notices and handouts in yourown school, home or office.
Were nottalking a bout amateurish results, but extraordinarily professional workwith crisp textand exciting graphics.
Available for the Commodore 64, 64c and 128.

- -  & e h  ' apti
hiM.L 4
1 1
:
4 " I

- . 4
r A i
;
1 1
1 1
1 0
. . '
= i
1

r,!•,.•" — • 1  1 r
r 1
,
1

W i z  urr
r b a w l.

With Earth

FO NT A N D
P A T T E R N  D E S I G N E R S

Allow your creativity to realty
come to the fore. Use the built-in
designer to create your own fonts
or change any of the 50 fonts

supplied. You can also design your own
patterns to use with the amazing spray and
paint options.

CL I P  A R T

Over 150K of clip-art is
supplied with 'StopPress'cover
ina widevarietyof subjects including
sport, music, transport, cartoons,

fechnology, and a host of miscellaneous
terns. Alternatiwlyareas of your page can be
'c ur to disc, building into your own unique
ibrary of clip-art. Cut-outs can be "pasted'
ntoany page, atany position, preventing the
need to re-do headers and footers, etc.
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W O RK S  W I T H
K E Y B O A R D
J O Y S T I C K

& A M X  M O U S E !

Write your own mouse driven
programs using the powerful basic
extentiOnS. The Mouse control system
adds over 30 commands to Basic,

including Windows, Icons, Menus, Pointers, line
drawing, memory had and save. The Icon designer
is a sophisticated Icon editing program developed
entirely using the extra commands provided by the
Mouse control system and shows the high qual ity of
program that can be achieved using this system.

I M A G I N A T I O N  A T  Y OUR FINGERTIPS

This superb product is available now from all good computer dealers or direct by cheque, Access or Visa. All prices include VAT and post and packaging.
EOR INS TA NT  ACCESS/VISA ORDERS TELE F
r' ' O N E  ( 0 9 2 5 )  
4 1 3 5 0 1 / 2 / 3

ws..4

ADVANCED M EM OR Y SYST EM S L T D  1 6 6 . 1 7 0  WI L D ER SPO O L  C AU SEWAY W AR R I N G T O N ,  W A4  6 0 A.  T E L E X  6 2 0 6 7 2  AM S G . F AX  0 9 2 5  5 8 0 3 9 .
TUBEL INK ON PRESTEL PAGE 2S82182 suPPoRts THE AMX MOUSE AND ALL AMS SOFTWARE

Macintosh ma icemen tuft rnark ol Apple Inc. Atari St. ma trade mark of Atari Inc. Am ea ,s a hrahemork or Commocore Business Macnines Inc. Window h is a trade mark al Wrosott Int Goo ,
s a  t r a i l s  m a r t  W E N : n a l  R e s e a r c h  I n c
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uninitiated. A p a r t  f r o m  t h e  necess ity  o f  lear n ing
adventurespeak and the all important mapping technique,
there's the bigger problem of mind bending puzzles to solve.
All this could easily turn away the average punter, however
we've decided to have a look at a couple of programs from
Ariolasoft which may help to break you in gently so that you
can cultivate the adventure bug.

uncus r u m  ALL ni t/ c c / i on!,  return 71
C l / 0 E 4 1 4 M  A S P C .  I P  0 1 1 f  C O W P E R  I S  T A C  P U B .nolscf, • uom r u t :  a u m n i n u  CAP BE
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THE PHILOSOPHER'S STONE
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Britishers and our  US Buddies. Europe is  a  hotbed o f
Commodore enthusiasm and Germany is perhaps the heart
of this trend. It is fi tting then that this game from Ariolasoft
or iginally  s tar ted l i f e  ther e.  Ac tua l ly  c a lled Lap is
Philosophorurn, but translated for  non-classicists, this is an
ideal starting point for  new adventures and an interesting
diversion for  more experienced addicts, unfortunately only
available for  CM and 128 disk users.

The basic storyline concerns a medieval k ing, H ight
Gieselmer, whose stepson has been systematically poisoning
him. The only hope left to the old boy is the Philosopher's
Stone which has the fantastic powers of turning base metals
into gold and curing all ills  to boot.

Your character is that of an ageing alchemist. You have
found clues to the whereabouts of  the fabulous stone in a

GAMES R E V I E W S

More and more people are turning to
games which need grey matter rather than
thumb power on a joystick. Here's another

exciting selection to tax your mind.

book in your loft (where else?). So you set out to get hold of
it. Make sure that you explore your home town thoroughly
first. Leaving town may be a problem as the prince has
discovered the nature o f  your quest and the guards are
ordered to detain you, however, with the right object you can
hypnotise them into letting you pass.

One distinct advantage for new initiates are the HELP
messages placed in strategic parts of  the game. Heed them
well as these cryptic clues may prove invaluable.

Most items  which are available are inc luded in  the
location description, however, if you go to the market there's
more choice but you have to think hard about what you may
need later on. Remember to SAVE your game position in
the early stages so that you can go back for  anything you
may have omitted to collect.

The graphics  a r e  c lear , c olour ful a n d  reasonably
detailed. Disk access is at the usual slow speed.

I f  y ou a r e  mov ing between locations  t he  for mat
N,N,W,N,N,E,GET ST ICK can speed up progress. The
interpreter understands basic verb/noun formations but on
occasion a little more detail may be needed. One retrograde
aspect is the necessity to enter all words in full with very few
single letter entries understood. Two that you can use are
for Inventory and L for look to repeat a location description.

There is  no R AM  SAVE fac ility  but there are seven
named positions saved to disk. You will need these as in
several places death will follow the wrong move, for instance
if you lose a game of  Hangman with a troll!

Although a most enjoyable game with lots to fi nd and
plenty of puzzles to solve. There are said to be seven different
ways to complete the game so perhaps experienced players
will appreciate that challenge. Definitely fun for all levels of
player. P . F .

NECRIS DOME
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dead are no longer buried or cremated as used to happen, but
are transported into orbit. There, a huge space cemetery
called the Necris Dome circles around. Run by a group of
mandroids, they in turn are controlled by an Arch-mandroid
who is  rumoured to  be try ing to create something o f  a
powerbase for himself.

As weapons have been banned on  Ear th fo r  a  few
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centuries, it is really bad news when it is discovered that the
Arch-mandroid has filled the Necris Dome with various
potential forces and get smuggled into the dome in the next
batch of coffins. Your mission is to seek out and destroy the
Arch-mandroid at all costs.

Necris Dome is a somewhat simplistic adventure which
starts with you in your coffin. The first illogicality strikes
you straight away. Although you can see nothing in the
coffin either now or when you open it, i f you return to the
coffin and close the l id, a  pair o f  rubber gloves has
mysteriously materialised. Nothing is guaranteed to put off
an adventure player (or at least this reviewer) than such
nonsense.

ENOIKEERINO Y o u  c a n  a l  so s e e  a  Oeo—Ecopic  s t a b i l i z e r
; Tha t  H O W  7  b r e a k  s t a b i l i z e r

The atmosphere created b y  the  game i s  minimal.
Location descriptions are terse — 'you are in the reception
level chamber three as opposed to chamber two or four. The
graphics likewise have a feeling of similarity to them. Even at
a budget price, I cannot recommend Necris Dome.G.R.H.

As promised in our I.Q, pages, we're not just trying to
publish a run of the mill adventure column, so for those of
you who want something a bit different, read on to check out
some other original games.

TASS TIMES
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relish this ludicrous graphic adventure from Activision.
The game is set in  the ultra (ass (trendy) world o f

Tonetown that exists in another dimension. Your favourite
old fogey, Gramps has built an inter-dimensional machine
and has got himself lost in Tonetown and it's up to you to
find him. Helped by Gramp's dog Spot who is really Ennio
the Legend in Tonetown you must search this strange land
trying not to look too much like a total tourist.

There's nothing weird about the excellent adventure
system used to play this game. The screen display is split into
areas including a graphic display of your current location, a
text display (for text only freaks) and alongside them a series
of large icons through which you can quickly generate the
commands look, enter, hit, buy, get, drop, talk to, tell me

G AMES R E V I E W S
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about as well as north, south, east, west, up and down. You
can also enter standard text commands use the predefined
function keys to repeat commands and quicksave and load
game positions. You can even examine and get objects
illustrated in the pictures by simply pointing a cursor at
them!

The villain o f Tonetown is an ugly green brute called
Franklin Snarl who would love to get his claws on you in
between his attempts to buy up the town. His antics to date
and other essential clues are packed into the latest edition of
the Tonetown Times that also includes adverts that will help
you become tass and the usual collection of curious small
ads.

lass Times is undoubtably a unique adventure featuring
the most peculiar settings, characters and descriptions but it
is also very good and will be Activision's best non Infocom
adventure. Remember Tonetown welcomes visitors but not
total tourists.

• 1 0 1 1 - ' sur
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THE STANDING STONES
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for the beginner without being too complicated. Set in the
ground beneath an ancient stone circle, the idea is to locate
the long, lost Holy Grail.

When you begin play you must create a knight. Go
carefully here, as it is important. A list of attributes appears
with random ratings o f  up to  18. I f  you don't like the
numbers assigned, you can try  again. The instructions
suggest that you only accept a character with at least three
attributes in double figures. In which case, why do they give
so many with less than 107 The attributes are: viri l i ty,
intellect, holiness, agility, and initial hits. These can be
roughly translated as strength, magical attack, peaceful
spells (such as 'heal' and Ielepore), agility is self explanatory
and initial hits indicates your ability to withstand attack.

Once you've settled your character, it's time to enter the
3D maze, where you must explore, fight monsters and collect
treasure.

The maze must be mapped for you to stand any chance of
success. On the first level a series of arrows points the way to
the exit. It is best to use this over and over again so that you
build up your experience. Leave it at your peril.



Apart from the monsters there are many useful items,
including magical books, chests, potions, rings, weapons
and armour . Unfortunately  many  o f  these artic les are
booby-trapped so it's not all plain sailing.

When you encounter a monster you have several courses
of action: fight, greet, bribe or run away. Fighting is usually
the best option, however, elves and gnomes will sometimes
return a greeting and gives you a gift as well.

Throughout your quest you have a companion named
Lancelot. Most of the time he is snoozing or sharpening his
sword but ocassionally he bursts into action and despatches
your present foes.

The deeper you go the harder the game becomes. Further
down there are oases which will restore drained strength but
they're not always in the same place.

The graphics consist of simple line drawings for the maze
and fair ly  basic shapes for  the enemies. You may leave the
dungeons at any time to save your character.

Not a bad game i f  you choose your character carefully
before testing the depths. Even then you should not expect to
stay alive long unless you map your route and this can be
difficult due to  secret doors and one way passages. The
Statuling Stones calls for a lot of patience, a will to live and a
lot of luck. P . F .
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usual fodder  fo r  a  computer game but  it 's  surprisingly
addictive.

This variation uses the 144 tiles found in a Mali Jongg set
(the ancient Chinese game) arranged in a set pattern that is
supposed to represent a dragon. The pattern rises in the
middle to a height of five pieces (the head) and down to rows
of single tiles.

To complete pairs that are then removed from the game
the player can only  match tiles that aren't surrounded by
others which usually means from the head and tail, By this
method you must try and remove all of the tiles or at least as
many as possible either on your own, in solitaire play  or
against other humans in  a tournament game against the
clock.

G A M E S  R E V I E W S

DODGY GEEZERS

Touchline
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Matching pairs can be a strain on the eyes as you stare
into the screen at an average of 80 tiles that are in view for
most of  the game. The others are hidden from view in the
piles in the centre of  the pattern which you must gradually
whittle down.

Mali Jongg sets contain 144 tiles split into three major
suits and craks, barns and spots (also known as characters,
bamboos and circles) three dragons, four winds and an odd
collection of" flowers and seasons, As there are four of each
piece you would think that matching pairs would be easy but
you'd be surprised at the number of  times you'll have a
choice between three pieces and have to work out which one
to leave.

Options at the bottom o f  the screen allow you to undo
moves you want to play again and even peek at hidden tiles
once you've given in.

At last an addictive strategy game. T .  H.

he big day  has arrived. Your  stay, courtesy o f  Her
Majesty is about to end. I t  was only supposed to be for two
years, but you got time added on for bad behaviour, You
have been looking forward to this day for some three years
now, n o t  leas t because y ou  have a  s mall amount  o f
unfinished business t o  attend to .  You  were stitched up
something rotten over that Long Ditton Spaghetti caper and
a spot of  revenge would not go amiss.

Dodger Geezers is an adventure in two parts. In part one,
you must find a crime to commit and assemble a team to help
you do it. Part two involves pulling off the actual crime. The
game is set in the East End of London, presumably because
everybody knows that that is where all the real criminals
hang out, There is the usual collection of misfits as y o u make
your way round dark alleys, seeding pubs, a dockland area
and the dog track. Crimes are being committed all round
you, judging from the number of wanted posters about, but
can you actually fi nd the men required for your team? And
who is the shadowy figure with the white Gucci shoes who
turns u p  everywhere? And  why  are there several crates
hidden in the warehouse full of two inch nails when they' are
clearly marked Banco di Palmermo? All you have to go on is
a telephone number from a colleague who was released on
the same day as you. All you want now is a working phone.

Dodgy Geezers is  a reasonable enough game without
being outstanding. The parser is fair ly  crude, being for the
most part verb/noun input. There are a few spot graphics,
usually the wanted posters which brighten the place up but
the gangland atmosphere and jokes don't quite
work C . R . H .

Philosopher's Stone, Standing Stones: Ariolasoft, 68 Long
Acre, Covent Garden, London WC2E 9.1H.
Neeris Dome: Code Masters, I  Beaumont Business Centre,
Beaumont CIOSe, Banbury, Oxon 0XI 6  7R71
Tass Times, Shanghai: Activision, 23 Pond Street, London
NW3 2PN.
Dodgy Geezers: Melbourne House, 60 High Street,
Wick, Kingston-upon-Thames. Surrey K r /  4DB,
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VIZA
Vizastar XL8 64 £99.95 C79.95
Vizastar XL8 128 . . . . . . . £12995 E99.95
Vizawrite Classic 128 E99.95 £79.95

PRECISION
Superscript 64 £6095 E49.95
Superbase 64/+4 E90.93 E39.95
Superscript 64

& Superbase 64 E169.90 E79.95
Superscript 128 C89_95 E74.95
Superbase 128 . . . . . E99.95 E59.95
Superscript 128

Suoerbase 128 1..14990 £119.95
Superbase, The Book E11.95
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DIMENSION
computers ltd.

SOFTWARE

COMMODORE 64 COMPENDIUM PACK OFFER
Commodore 64. C2N Data Recorder.
Music Maker Keyboard, Designer's Pencil,
Adrian Mole Game and Book plus Pack of
12 Educational Titles or Pack of
10 Games Tit les
.
. .  . . .  
E 1
9 9 .
9 5

1541C DISC DRIVE OFFERS
Pack A
1541C with 6 intocom Disc Adventure Games
Pack B
1541C with Quick Brown Fox Word Processor,
Easyfile Database and Future Finance
Planning Package

PERIPHERALS
MUSIC MAKER 128
Keyboard and Software Tape   £ 1 9 . 9 5
POWER CARTRIDGE
Utilities including Tape and Disc Turbo and Screen Dump  0 9 . 9 5
ACTION REPLAY
Tape to Disc Back-up Cartridge  £ 2 4 . 9 5
64/128 PRINTER BUFFERS
32K •   E 6 9 . 9 5
64K E 8 9 . 9 5
64/128 MUSIC SYNTHESIS PACK
with Sound Expander. Sound Studio and
5 Octave Keyboard     £ 1 4 9 . 9 5
COMPOSER/EDITOR SOFTWARE
for Sound Expander System. Tape Or Disc  E 2 4 . 9 5
TROJAN CADMASTER LIGHT PEN
Commodore 64 •  E 1 6 . 9 5
Commodore Plus 4/C16 £ 1 9 . 9 5
PRINTER RIBBON OFFER
MPS 801. 602 Ribbons . . . . .  £ 5 . 9 5
MPS 803 & MPS 1000  E 4 . 9 5
MPS 1101 M S Ribbons  0 , 5 0

BUY FOUR AND GET ONE FREE!
LOCKABLE DISC STORAGE BOXES
Price includes pack of 10 Commodore compatible discs
50 Capacity •   E 1 9 . 9 5

100 Capacity   £ 2 1 . 9 5
THE EXPERT CARTRIDGE ESM
Tape to Disc System   C 3 7 • 5 0

E39.95
COMMODORE MPS 803 TRACTOR FEED UNIT.   E 2 4 . 9 5
FCC CENTRONICS INTERFACE
With Commodore Graphics and 8K Buffer   E 6 4 . 9 5
QUICKDISC + 1541 FAST LOAD/UTILITY CARTRIDGE £ 1 9 . 9 5
10 COMMODORE COMPATIBLE DISCS WITH
FREE PLASTIC DISC HOLDER   0 . 9 5

FREEZE FRAME 3

COMMODORE
Future Finance (Planning
Package), Disc „  g - 7 - 5 • 1 / 0  E17 . 95
Easyscript (Word Processor),
Disc  E 2 4 . 9 5
Simons Basic Extension.
Tape  S r 4 e
-
. g 5  
E  
1  
2 . 9
5

Commodore 64
Programmers' Reference
Guide  C 0 . 7 9 5  £ 7 . 5 0
Typing Tutor 64. Cassette   £ 9 . 9 5
LOGO + PILOT
2 Educational Languages,
Disc  E 6 4 . . - 9 9  E14_95
Easyfile Database, Disc E 5 o 7 e o  £ 1 7 . 9 5
AUDIOGENIC
Swift Spreadsheet 128, Disc

AMIGA
System One. C 1 0 5 0 . 0 0
System Two  E 1 2 5 0 . 0 0
Including FREE Software Package -
Please ring for details

£199.95

C199 95

27/29 High Street
Leicester [E l 4FP

Tel: (0533)
517479/21874

THE MIDLAND'S LARGESTCOMPUTER STORE

£24.95

COMMODORE DPS 1101
Daisy Wheel Printer
COMMODORE 560P

MICRO CLERK 128
Accounts Package with Spreadsheet.
Database and Word Processor E 9 9 . 9 5
Purchase Ledger E 6 9 . 9 5
Sales Ledger  £ 6 9 . 9 5
Accounts, Purchase Ledger,
Sales Ledger Package now  E 1 9 9 . 9 5
SWIFTCALC 128
CBM 128 Spreadsheet   £ 5 7 . 5 0
PRACTICORP
Inventory (Stock Control Package'
Disc  C . 2 9 - . 8 5  C I  4.95
Macro Assembler Development
System. Disc   E 1 4 . 9 5
6 DISC ADVENTURE GAMES PACK, 64/128
Exodus. Suspended. Starcross,
Zork I. Zork II. Zork III £ 1 9 . 9 5
Pack of 12 Commodore 64
Pre-School Educational Titles, Tape  E 3 9 . 9 5
PLUS 4 COMPANIES PACK
Sales/Purchase/Nominal Ledgers
with Invoicing and Stock Control   £ 2 4 . 9 5

NEOS MOUSE
the Ultimate Graphics Utility for the 64/128
WITH CHEESE SOFTWARE. Tape or Disc
THE ARTIST
Advanced Mouse Graphics Package

C
,
I
2  
9
5

C29 95

Total

AL

E199.95

2-colour Doi Matrix Printer takes 4  in roll paper   £ 4 9 . 9 5
CITIZEN 120D CBM PRINTER
High Quality Dot Matrix Printer
• Near Letter Quality Mode • 120 cps Draft Print Mode
*Frict ion and Tractor Feed * Needs no interface
• Full Two-Year Warranty * 100% Commodore compatible E 1 9 9 . 9 5
STAR NL 10C NLO PRINTER
Fully Commodore compatible .......... E 2 5 3 , 0 0......
Commodore 1571 Double-sided Drive.. . . . . . .  £ 2 5 9 . 9 5
Commodore 1901 Colour Monitor ....... . . . . . . . .  E 3 3 9 . 9 5
64/128 Green Screen Monitor with 40180 Column Leads £ 7 9 . 9 5
Commodore 1541C Disc Drive   £ 1 8 9 . 9 5
Commodore 128D  E 4 9 9 . 9 5
Commodore MPS 1000 CBM/Centronics Printer •  E 2 7 4 . 9 5

PERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME
ALL OFFERS STRICTLY SUBJECT TO AVAIL ABILITY

ALL PRICES INCLUDE V.A.T.

to Order either sena chedue4'.0. with coupon or ring tinCSJISI f4 /Vid1t if4  with
AccessiBarclaycard number Ptease allow 7 working days for doWery tram receipt 01 order
or cheque clearance
Please add El  00 towards carriage and packing on any sollwato order
Hardware order s add E 0 0  under 165 00 vaboe and E:5 00 over E65 00 value
Printer orders add tr'S 00 iowardS carriage

Send to: Dept No YC4. Dimension Computers Ltd
27/29 High Street, Leicester LEI 4FP
Telex: 265871 MONREF- G Quot ing Ref 72 MAC 95535
Fax: (0533) 511638
Item

1
,
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Quantity P r i c e
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Addr ess
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Spectrum in October, Amstrad in November, Commodore 64 In December. All E9.95
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1
1
Avenging Angel

Available on Spectrum, Amstrad & Commodore

R.R.P. E7.95
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C64 REVIEW

T H E OF l a  N  T  ir i

rian Clough has always been known as an unusual
football manager. Now the game that carries his name is a
computer game with a  big difference because it's also a
board game!

Inside a packed video size cassette box is the game tape or
disk, a folded game board, five coloured counters, 112 player
cards, immunity cards and a heap of game money and, o f
course, an extensive instruction leaflet. As the game loads
the players just have time to set out the board, cards and
pieces and sign up as a top manager in a super league of 10
teams. Between two and five teams can he managed by
humans the rest are controlled by computer and one of four
skill levels. There's no great mystery here, the higher the skill
level the stronger the computer teams that you'll face.

In fact the whole game is remarkably simple and after
only a tew fixtures you'll be wheeling and dealing with the
best o f them. Indeed the hardest part of the entire game is
persuading the game board to stay flat after being folded up
inside the box.

Once the game has loaded you have to choose your team
from the list available or you can overwright one i f  your
favourite's not included in the initial line up. After a brief

Polish up your _Moue boots, get your Mum to wash your
strip and sit down to a game of soccer with Brian

Cloitgh.

YOUR COMMODORE april 1987

pause, the computer displays the line up for each team in
turn including two reserves. This line up consists of a series
of numbers, between one and five that represent the skill
levels o f  your goalkeeper, defenders, midfielders and
attackers that form your initial squad of players. You then
take the corresponding cards from the pack of playing cards
to start the game. These cards also feature names for every
player that are sure to cause rows particularly i f  you're
favourite's only a  level one and no t an  international
standard level five. The names aren't important to the game
but vital to  football fanatics so a  few blank cards are
included to correct these "mistakes".

The game plays as alternate rounds of moving the pieces
around the board and football fixtures on the computer
although the computer is active throughout.

By throwing the computer dice players move their
counters around and land on squares that contain the
problems and crises that make up a manager's job. These
range from the Manager's Luck and Selection Problem
Cards that are displayed randomly on the computer screen
to the dreaded Wages that are paid out and depend on the
size and skill levels of your squad.

The Managers Luck cards are a bit of a lottery and can
cost you E85.000 to install astro-turf or gain you E100.000 by
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selling the reserves' training ground. The same is true of the
Selection Problems cards but most are bad news and can cost
you a  crucial player fo r  a  match through injury o r
suspension but the occasional one may get you a  free
transfer.

The most exciting squares generate player auctions in
which the managers bid for the next card jin the player pack.

At some stages in the game bidding can get desperate as
players out bid each other particularly i f a level five player is
involved. Occasionally a manager gains the advantage i f he
lands on a 50% Auction square as he only has to pay half of
his final bid!

C64 REVIEW

Before each match the players must enter their  total
attack and defence strengths that are calculated from their
selection ca rd  team. A  fe w  seconds l a te r  having
contemplated these and factors such as home advantage and
league position the C64 teletype displays the results jand the
gate money that the players receive.

The season consists of only nine matches as each team
plays each other but also includes FA Cup matches featuring
giant killers such as Yeovil Town. and, from the second
season European matches, although your squad has to be
good to live with the likes of Bayern Munich and Juventus.

Throughout the game your achievements and results are
noted and are converted into game points and a t the
predetermined end (a number of seasons or a time limit) the
player with most game points will be "over the moon" as he
has won the game.

One final piece of advice is keep off the Crisis Square!
This suicide space (renamed the "sick as a parrot" square)
costs you 00,000 and your best player!

A fascinating mix of computer strategy and board game
fun that combine to form the football favourite.

Touchline

YOUR COMMODORE april 1987
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Title: Br ian Clough's Football Fortunes. Supplier : CDS
Software, CDS House, Beckett Road, Doncaster, DN2 4AD.
Machine: C64. Price: EH. 95 (tape) £17.95 (disk).
Originality: 8/10. Playability: 10/10. Graphics: N/A. Value:
10/10.

In t h e  n u m b e r s  w a r  y o u  c a n  w i n  w i t h
P o l y n o m i a l

A  C o m p u t e r  A i d e d  A n a l y s i s  P r o g r a m  f o r  t h e  C o m m o d o r e  6 4 / 1  2 8
P o l y n o m i a l  is  a s e l f  c o n t a i n e d  m e n u  d r i v e n  m a t h e m a t i c s  p r o g r a m  w h i c h
c an re a l l y  h e l p  y o u  w i n  y o u r  w a r  a g a i n s t  n u m b e r s .  P o l y n o m i a l  h a s  b e e n
s pec ial l y  w r i t t e n  t o  a l l o w  y o u  t o  p l a y  w i t h  n u m b e r s ,  d r a w  g r a p h s  a n d
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can d o  f o r  y ou :
1. S o l v e  y o u r  m o s t  c o m p l e x  e q u a t i o n s  Cmax o r d e r  9 9 )  P o l y n o m i a l  c a n
-
fi n d  R e a l

and  I m a g i n a r y  r o o t s .
2, D r a w  g r a p h s  o f  al l  y o u r  p o l y n o m i a l  e q u a t i o n s .  A s  m a n y  a s  y o u  l i ke  all o n  t h e

s a m e  s c r e e n .  D o u b l e  o r  s i n g l e  a x i s  p l o t s  p o s s i b l e ,  •
3. S o l v e  t h o s e  a w k w a r d  e x p e r i m e n t s .  P l o t  a l l  y o u r  r e s u l t s  o n  t h e  s c r e e n .

C a l c u l a te  a c c u r a t e  c u r v e s  b a s e d  o n  y o u r  d a t a .  Fu l l  P o l y n o m i a l  g r a p h i c sava i lab le .
4. U n d e r s t a n d  S i m u l t a n e o u s  e q u a t i o n s .  S o l v e  2 , 3  o r  m o r e  e q u a t i o n s  w i t h  t h e

help o f  P o l y n o m i a l .

I d e a l  f o r  G C S E ,  ' A '  l e v e l  a n d  D e g r e e  s t u d i e s  S e n d f o r y o u r c o p y o f P o l y n o m i e l n o w !
W r i t e  F R E E P O S T  to :

- i n s i g h t  S o f t w a r e  S y s t e m s  L i m i t e d
I N S I G H T  S O F T W A R E

F R E E P O S T
P . O .  B O X  2 7 ,

B A S I N G S T O K E ,
H A M P S H I R E ,

R G 2 2  4 B R .
F O R  A S  L I T T L E  A S  £ 1 4 . 9 5
Y O U  G E T .  P O L Y N O M I A L
A N D  A  M A N U A L  S U P P L I E D
I N  A N  A T T R A C T I V E
P R O T E C
T I V E  
C A S
E .

F R E E  P O S T  A N D  P A C K A G I N G .

r P L E A S E  S E N D  M E  C O P Y U E S 1  O F  P O L Y N O M I A L .
TI CK  A S  A P P R O P R I A T E  0  C A S S E T T E  E l  4 . 9 5

DI S C E l  9 . 9 5
0 CI -IEGILIE 0  P. O.

Y C
N AI VI E
A D D R E S S

s i GN A
-
r u i l e
D A T E
P L E A S E  A L L O W  U P  T O  2 8  D A Y S  F O R  D E L I V E R Y



Too Busy Earning a Living
To Make Any Real Money?

You think you've got problems?
Well. I remember when a hank turned me

down for a $200 kran. Now I lend money to
the bank  -  Certificates of  Deposit a t
5100.00(i a crack.

I remember the day a car dealer got a little
nervous because I was L couple of months
behind in my payments a n d  repossessed
my car. Now I  own a Rolls Royce. I paid
$43.000 for ii - cash.

I remember the day my wife phoned me,
crying. because the landlord had shown up at
the house, demanding his rent -  and we
didn't have the money to pay it.

Now we own five homes. Two are on the
oceanfront in California (I  use one as my
office). One is  a  lakefront "cabin" i n
Washington (that's where we spend the
whole summer - loafing. fishing. swimming,
and sailing). One is a condominium on a
sunny beach in Mexico. And one is snuggled
right on the best beach of the best island in
Hawaii - Maui.

Right now I could sell all this property, pay
off the mortgages - and - without touching
any of my other investments - walk away
with over $750.1100 in cash. But I don't want
to sell. because I don't think of my homes as
-
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and stocks, bonds, and cash in the bank - for
that.

I remember when I lost my job. Because
was head over beds in debt, my lawyer told
me the only thing I could do was declare
bankruptcy. He was wrong. I paid off every
dime.

Now. I have a milhon dollar line of credit.
but I still don't have a job. Instead. I get up
every weekday morning and decide whether
I want to go to work or not. Sometimes I do -
for 5 or 6 hours, But about half the time. I
decide to read, go for a walk, sail my boat.
swim, or ride my bike.

I know what it's like to be broke. And I
know what it's like to have everything you
want_ And I know that you - like me - can
decide which one it's going to be. It's really as
easy as that. That's why I call it "The Lazy
Man's Way to Riches."

So I 'm going to ask you to send me
PROOF!

Don't take my word for it. These
are excerpts f ro m art icles i n
newspapers and magazines:
Time:

I le only works halt the year in his
stunning office on California's Sunset
Beach. and even when he's there he puts
in short hours... I n other words. Joe
Karbo. 4& is the prototype for... "The
Lazy Man's Way to Riches.'

Bustin Herald-American:
The book has drawn hundreds of

letters from persons who have profited
by it...

Los Angeles Herald-Examiner:
An unpretentious millionaire. Joe

Karbo o f  Huntingdon Harbor is  a
vibrant, l iv ing test imonial t o  h i s
intellectual. pragmatic conviction

Money Making Opportunities:
Maybe Joe Karbo has the secret.

Don't you think you owe it to yourself to
find out what it  is all about?... i  just
finished it a n d  1"m off on a vacation
myself. Get the idea?

something I don't need: money. CIO to Is.
exact. Why? Because I  want you to pay
attention. And I figure that if you've got t
invested, you'll look over what I send you
and decide whether to send it hack.., or keep
it. And I don't wanr you to keep it unless
you agree that it's worth at least a hundred
times what you invested.

Is the material "worth" i n?  No - if you
think of it iLs paper and ink. But that's not
what I 'm selling. What  I  am selling is
information. More information than I give
when I 'm paid S MOO as a guest speaker.
More information than I give in a one-hour
consultation for S3011.

But you're really not risking anything.
Because I won't cash your cheque or money
order for 31 days after I've sent you my
material. That's the deal. Return it in 31 days
- and s e n d  back your cheque or postal
order - uncashed.

How do you know I'll do it? Well, if you
really want to be on the safe side, postdate
your cheque for a month from today -plus 2
additional weeks. That'll give you plenty of
time to receive it, look it over, try it out.

I know what your thinking: "He got rich
telling people how to get rich." The truth is-
and this is very important - the year before I
shared "The Lazy Man's Way to Riches." my
income was $216.646. And what I'll send you
tells just how I made that kind of money...
working a few' hours a day... about 8 months
out of the year.

It doesn't require "education." I'm a high
school graduate.

It doesn't require -
c a p i t a l . "  
R e m e m
b e r  
I

was up to my neck in debt when I started.
It doesn't require luck." I've had more

than my share. But I 'm not promising you
that you'll make as much money as I have,
And you may do better. I personally know
one man who used these principles. worked
hard, and made I
I  m i l l i o n  
d o l l a
r s  
i n  
8  
y e a
r s .

But money isn't everything.
It doesn't require "talent." Just enough

brains to know what to look for. And I'll tell
you that.

It doesn't require "youth." One woman I
worked with is over 70. She's travelled the
world over. making all the money she needs.
doing only whai I taught her.

It doesn't require "experience." A widow
in Chicago has been averaging $25 MIMI a year
for the past 5 years, using my methods.

What does it require? Belief. Enough to
take a chance. Enough to absorb what I 'll
send you. Enough to put the principles into
action. I f  you do just that -  nothing more,
nothing less -  the results will be hard to
believe. Remember - I guarantee it.

You don't have to give up your job. But
you may soon be making so much money
that you'll he able to.  Once again -
guarantee it.

I know you're sceptical. Well, here are
some comments from other people. (Initials
have been used t o  protect the writer's
privacy. The originals arc in my files.) I 'm
sure that, like you. these people didn't
believe me either when they clipped the
coupon. Guess they figured that. since I
wasn't going to deposit their cheques for al
least 31 days, they had nothing to lose.

They were right.
And here
'
s 
w h a t  
t h e
y  
g a i
n e
d :

'Thanks t o  y our method I ' m  a  ha l f

"Thanks to your method I  grossed about
$5110.000. Would you believe last year at this
time I was a slave working for peanuts?"

Toronto. Canada.

-1i24.000 in 45 days'
••...reectved t H  I in the mail the last 45
days,
"Thanks again:
- Mr. E.G.N.. MaiCWan, W.VA
'Made enough to retire at 41*
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believed it... A few years ago, I had nothing
to lose. I was unemployed and broke."
"Now, thanks to you and the 'Lazy Man s
program. I have made enough money (at uge
41) to retire in style.

R.A.. Huntingdon Beach. Calif.
'There's no stopping me'
"Since I've got your (lazy Man's Way to
Riches) in July, I've started 4 companies._
there's no stopping me and I'm so high I need
chains to keep me on the ground."

W I .  Portland. OR
'Wow, it does work!'
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Way to Riches some six months ago. or so,
read it... and really did nothing about it.
Then, about three weeks ago. when I was
really getting desperate about my financial
situation, I  remembered i t ,  re-read i t ,
studied it. and this time, put it 14) work and
WOW, it  does work! Doesn't take much
time. either_ I guess some of us just have to
be at a severe point of desperation before we
overcome t h e  u l t i ma t e  laz ines s ,
procrastinat i m ."

Mr. J.K., Anaheim, CA
'Made 570.000'
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Lazy Man's Way to Riches. That's how
much I've made...
"I use this extra income for all of the good
things i n  lif e,  exotic vacations, classic
automobiles, etc. Soon I  hope to make
enough to quit my regular job and devote full
time to making money the easy way..."

Mr. DR. .  Newport Beach, CA
1260,000 in eleven months'
"Two years ago. I mailed you ten dollars in
sheer desperation for a better life._ One
year ago, just out of the blue sky, a man
called and offered me a partnership._ I
grossed over $260,000 cash business in
eleven months. You are a God sent miracle
to me.
- 13.E. Pascagoula. Miss.

Chartsearch Ltd.,
II Blomtield Street,
London EC2M 7AY

You may be full of beans, but what have I got to lose'? Send me the Lazy lv
Way to Riches. But don't deposit on cheque or postal order for at least 31 days aft
in the mail. I f  I return your material - for any reason - within that time. retu
uncashed cheque or postal order to me.

On that basis. here's my a l
El Please charge my credit card.

A C Number

Name

Address

Signed

*Steadily upward ever since'
ordered Lazy Man's Way to

June... b y  Semi:. Imb
,
:r.  m y  
G ‘ T o •

launched and has gone steadily tiro,
since."

Mr), B.A.. Walnut Cm
.17,000 in five days'

"Last Monday I used what I learned
K.1 to make S7.000. It took me ilI we0
it, but that's not had for five day's wo0

M.D.. Topeka,
What I 'm saying is pn)bably cool

what you've heard from your friendi
family, your teachers, and maybe e4
be you know.
I can only :ask you one question

many of them arc millionaires?
So it's up to you.
A month from today, you can be ti

more than 3t I days older - or you c
your way to getting rich. You decide.

The wisest man I  ever knew
something I never forgot: "Most pe
too busy earning a liv ing t o
money."

Don't take as long as I did to fin
was right.

I'll prove it to you, if you'll se
coupon to my publisher now. I'm
you to "believe
- m e .  
J u s t  
t r y  
i t .  
I f  
I '

all you've lost is a couple of minu
postage stamp. But what if I'm right,

Some have coital it a Miracle. Son
called ii Magic. c a l l  it "The Sec
Ages."

As for me, 1 thank God that here
Millionaire Joe Karboleft. for all to s
secret of -
T h e  
L a Z A
•  
M a
n ' s  
W
a
y  
t
o

The above storv. which is in his own w
his gilt to you.

Code

Date
(Please Prim Ctearisq

Sworn Statement:
"On the basis of  my  profeti

relationship as his accountant. I  (r
that Mr. Karbo's net worth is mu
one million dollars."

Stuart A.
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lel rorth a  look  since they  prov ide a
general gathering of the big wigs of our
industry. The CES Show in Las Vegas
in January was  n o  exception, and
that's where I managed to track down
Nigel Shepherd, General Manager of
Commodore N o r t h  A m e r i c a ,
ensconced i n  t h e  s p lendour  o f
Commodore's stand.

The Venue

The CES Exhibition is  held twice a
year in the USA. The summer show is
staged in Chicago and the winter extra-
vaganza takes place in Las Vegas. I t
was to the latter venue that I  wended
my way this year.

The Las Vegas show is the largest
of its kind in the world and this year's
event was no exception with a record
attendance o f  over 100,000 visitors.
The show is open only to trade visitors,
made up  largely o f  representatives
from retailers, manufacturers and the
media, pouring in from the USA and
all ov er  t h e  w o r l d .  Ex h ib i t o r s
consisted mainly  o f  audio,  v ideo,
satellite, photographies a n d  m o s t
importantly from my  point o f  view,
computer companies.

There were four  venues: the Las
Vegas Hilton, the Convention Centre,
the Sahara Hotel and  the  Riv iera
Hotel. The home computer companies
were all based in the West Hall, a huge
building which is  jus t one o f  many
which form the Convention Centre.

Commodore was there in force and
exhibited its products from a massive
and very impressive stand. I t  was a
heartening sight to  see Commodore
taking such an aggressive approach at

I N T E R V I E W

Nigel Shepherd, boss of Commodore US, explained his
recipe for Commodore's future success to our globe

trotting reporter.
By Peter Chandler

the largest show o f  its  k ind in  the
world. Commodore launched three
C64/128 products a t  the show: the

hliget Shepherd
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Expansion card and the 1351 mouse. A
number o f  software companies were
exhibiting f r om the stand inc luding
Byte to  Byte, Quantum and Anak in
Research.

The Man Himself

Nigel Shepherd, a man o f  presence,
very charming and charismatic, is the
General Manager of Commodore US
and N o r t h  Amer ic a.  H e  repor ts
directly t o  T om Rattigan, President
and C h i e f  Executive O ffi c er  o f
Commodor e U S A .  T h e  o t h e r
individual in the sales and marketing
hierarchy who also reports direct to
the President is Harold Speyer, based
in F r a n k f u r t ,  G e r m a n y  a n d
responsible for  European operations.
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Nigel Shepherd is  Scots by bir th
and Australian by commerce and has
been involved with Commodore since
1977. I n i t i a l l y  a s  a n  Aus t r a l ian
Commodore distributor, Commodore
later set up an Australian subsiduary
and in  1979 Nigel Shepherd became
the General Manager  fo r  the As ia
Pacific Region ( a l l  countr ies  f r om
Australia to Hong Kong). In January
1986, he moved to the US to take over
North American responsibilities.

Tripartite Aims

Nigel Shepherd sees Commodore as
active in three sections of the computer
industry.

Firstly, he sums up the C64/I28 as
the "classic defi nition o f  the home
computer". His  authoratative view is
that 90% of all C64/128 purchasers are
first time buyers, also many 128 buyers
are people upgrading from a C64.

He also sees Commodore playing
an impor tan t  r o l e  i n  t h e  la r ge
educational m a r k e t  i n  t h e  U S
particularly i n  t he  pr imary  school
sector known in  the States as K1 to
K12. T o  bac k  th is  u p  N ige l als o
reminded m e  t h a t  i n  t h e  U S A ,
Germany a n d  Aus tralian markets
Commodore a r e  leaders  w i t h  t h e
C64/128 in home computers. He sees
the C64/128 as a common product line
which w i l l  be  around i n  1990 and
Commodore will continue to support
the mac h ines  w i t h  pe r ipher a ls
software etc.

The m u c h  appr a is ed A m i g a
machine, on ly  recently launched, is
seen b y  N ige l  a s  t h e  fu tu r e  o f
Commodore both in  the home and
business markets.



Being F rank , N igel commented
that: "pr obably  t h e  s ingle largest
criticism aimed at the Amiga is that the
consumer is unsure whether or not the
machine is for the home or is a desk top
computer -  a  computer too  highly
priced to be accepted as a home com-
puter and the lack  o f  productiv ity

CBM's IBM clone

software makes it diffi cult to accept it
as a business machine."

Commodore's ans wer  t o  t h i s
criticism is  to launch three different
versions of the Amiga and attack both
home and business markets in terms of
price and quality.

Nigel explained t h a t  t h e  fi r s t
version, the Amiga 1000, has fantastic
user loyalty and it will be followed in
the nex t  few months  b y  tw o  new
Amigas the 500 and the 2000 to expand
the product line.

Nigel ex p la ined t h e  t h in k in g
behind this strategy. He envisages that
the C64/128 w i l l  be purchased as a
family machine by  fi rst t ime buyers
with a main use for children aged five
to 12 years old. The machine is not too
expensive but Commodore cannot be
sure that the family will continue to use
it. The answer to upgrading combined
with continued brand loyalty  is  the
Amiga 500 -  the low  cost version,
described by the enthusiastic General
Manager a s  " t h e  u lt imate  h o m e
computer". O n top o f  this  the high
demand f o r  computer learning w il l

2000 Amiga

I N T E R V I E W

continue and there is  s t il l a  great
demand for productivity software. The
buyer who has grown up with a C64 or
even a Spectrum, and is looking for a
second purchase will appreciate better
sound, graphics and top class games -
Amiga technology lends itself to this
market.

The 2000 Amiga will be a desk top or
business computer and will also be the
home o v e r l a p  m a c h in e .  N i g e l
Shepherd believes that "the home is a
location". Although traditionally used
for learning and entertainment, many
small businesses are run from domestic
locations as  cottage industries. The
2000 w i l l  lend  its e lf  both  t o  the
home/offi ce a n d  t r u e  bus ines s
application.

As we go to press, both the 500 and
the 2000 are scheduled for  launch in
the Hanover Fair  in Germany at the
end of  March.

Nigel also sees the Amiga gaining
acceptance in  tertiary  education. He
claims that it is ideal for universities as
its price combined with its sound and
graphics capabilities are no t  found
elsewhere. He quickly pointed out that
the Apple Mae has neither the sound
or c olour  o f  the Amiga and  als o
stressed that neither the Mac  or  the
Atari have MS DOS Capability.
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Purely for Business

Commodore's third section of interest
in the computer market at the moment
is inevitably the business end due to the
Amiga's PC AT ,  X T  and MS DOS
compatability. Commodore has also
launched the PCIO and 20. The PC It)
was only recently launched in the US
so i t ' s  s t i l l  ear ly  day s  f o r  these
machines.

Waxing Philosophical

Nigel Sh e p h e r d  e x p la in e d  t h e
Commodore p h i lo s o p h y  i n  t h e
following terms. "Commodore w i l l
continue to  design and manufacture
machines that are competitive and will
enable both Commodore and retailers
to make money. We will continue to be
in the MS DOS market place. There
will always be a  home market and
Commodore's original forte is serving
that market. Commodore is  moving
up market to desk top publishing and
corporate t y p e  machines. W e  ar e
committed t o  today 's  and t o  future
market places."

He added: "The difference between
today and two years ago is that now a
machine can be suitable for  all o f  the
markets home,  personal and business
- all in one box whereas before there
were t h r e e  d i s t i n c t  mac h ines .
Commodore has one major advantage
-  the Amiga chip set."

As k ed s p e c i fi c a l l y  a b o u t
Commodore's  U K  o u t fi t ,  N ig e l
replied: "Commodore North America
has been through tough times in the
last 18 months and like Commodore
UK, had to  rationalise the business
and start a ll over again." However,
Nigel believes that the corner has now
been turned. He sees Commodore UK
consolidating and  bu ild ing i n  th is
country. Absence of major promotion
was ev ident i n  t h e  pas t  b u t  the
company has fought for  survival and
we w i l l  n o w  s ee a  m u c h  mor e
aggressive approach. Nigel Shepherd
is confi dent t h a t  Commodore w i l l
return to  being a major  factor in the
UK marketplace.

Your Commodore certainly hopes
so a n d  w e 'd  l i k e  t o  thank  Nigel
Shepherd for taking time to express his
view of Commodore North America.
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SPECIAL OFFER

300,000 pages of information on the huge
P R  E S T E L  P r e s t e l  database

PRESTEL is a trademark of British Telecommunications

800- I
-aeoleat

fi"le
.9Micronet 800

8 Herbal Hill, London EC1R 5E]
Telephone: 01-278 3143

FREE MODE M WITH YOUR FIRST YEARS SUBSCRIPTION

FREE Electronic Mail In ternat ional
Telex 1 0  National Chatlines (Interactive
Bulletin Boards) 7 0 , 0 0 0  users across the
UK.. .  Teleshopping M u l t i - U s e r
Interactive Strawy  Games B . T .
Gold Link

Instant computer news H a r d w a r e  and
software reviews T e c h n i c a l  features
Hints and tips O n - l i n e  business advice
and features

FREE and discounted quality software to
download direct to your micro-24 hours a
day

for just 20p a day

To: Micronet 800, 8 Herbal Hill, London EC1
Please send me a brochure on Micronet

Name

Address

Age_

Telephone No

Micro
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Sport on
Channel 64

Futuristic sports games are all the rage at the moment.
Try your hand at these out-of-this-world titles.
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to be fast, furious and will usually involve a steel ball. There
obviously won't be any grass left in the world as not a blade
is in sight as an average of 1.8 humans battle or race droids,
robots and gravcraft in  purpose built  stadia, planets and
tracks.

Futuristic sports games are inev itably  infl uenced by
science fiction films, notably RoHerbal, and Death Race 2000,
and are often developed fr om existing sports to  bolster
flaging telecast ratings.

Racing Destruction

liewson'sl e y k a l  leads off the future racers as you compete
in a bizzare set of  challenges known as the Alleykat races.
Written by Ur idium author, Andrew Braybrook, the racer
must compete in contests such as the Moot Open, Astro
Classic, Gala xad Open and Mad-Max Smash. 1 le pilots a
custom built  convenable racer that can swap from high
speed, slimline single racer mode to a slower twin laser craft
for maximum destructive power. The races are run over a
variety o f  planet surfaces that  range f r om the fragile

By Tony Hetherington
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shatterock ar id the leafy  Arbor is  t o  the indestructabi
hardwall which will destroy a racer on impact.

The object o f  the game is to amass points by winnin
races and prize money so that you can enter more racers t
gain more points. Points are won by completing the race (a
achievement in  itself), by  shooting the laser fi r ing robo
gravcraft that  are thrown in  to  liven things up and b
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cqui ring bonus points that depend on the race type. In time
rials bonus points are linked to your time, in endurance
cers it's surviving that matters and in destruction racers

•ou must destroy the landscape.

On the Bali
Gremlin's Trailblazer is, by comparison, a far simpler game
in which you must bounce a ball down a track that hurtles
out of the screen at you at breakneck speed. Again staying
on the track is a major task in itself without your opponents
efforts to push you off into oblivion. Bouncing from square
to square you must plan your route along the careering
platform avoiding the traps that slow you down, reverse
your controls or send you plummeting out of the contest.
Then you're ready to gently push your opponent over the
edge to gain those crucial seconds to win the race.

Ballblazer (Activision) sets two Rotofolls in competition
with each other as they race around a bevelled pitch chasing
a steel ball. Their aim is to fire the ball into one of two
moving goals.

In a timed game the foils that are controlled by either
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protective forcefields. The outcome is decided on points with
a goal being worth more if it is scored from a distance. A fast
and furious game that's incredibly addictive to play.

The same could also be said of Odin's Hypa-Ball which
features the battle for the Super Cup between two three man
teams, the Hawks and the Vipers. Before the match you can
choose your players from the 10 man squad to  be your
jetpowered strike one and two and Earthbound grounder.
After a quick appearance by the cheerleaders the players
take their positions either side of the central pole on which
the goal globe travels on its relentless path up and down
making goals even harder to get.

Thanks to a force field network the players are trapped in
zones in between which the ball bounces and rebounds until
captured by a player. However he has only two seconds
(otherwise he concedes a penalty) to pass the ball or shoot at
goal.

After 10 gruelling minutes of play the result is reported in
the popular newspaper the Echo.

Bouncing Out
Room 10 is an unlikely spin off from CRL's Tail Ceti and is
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found in the Gal-corps leisure complex. Described as a
mixture of Ballblazer and Pong the game features a split
screen battle two giant bats to knock a ball behind their
opponent to score points.

Knocking a ball into a goal is the aim of Argus Press
Software's Xeno and is a futuristic development of shove
halfpenny football. The two contestants must fire their xeno
craft to intercept and knock the ball into the goal to Score in
front o f a capacity crowd.

Finally, the  bizarre Bounces from Beyond defies
description as two armour clad knights, called Eric and
Ashley fire a steel ball at each other and into holes in the roof
to score match winning points.

Touchline
Hewson: 56B Milton Trading Estate. Milton, Abingdon. Oxon
0X14 4RX, Tel: 0235 832939.
Actirision: 23 Pond Lane. Hampstead, London NW3 2PN. Tel:
01 431 1101.
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Gremlin: Alpha House. 10 carver Street. Sheffield Si 4F5.
Tel: 0742 753423.
Odin and Beyond: First Floor, 74 New 0 .
,
d a r d  S t r e e t ,  
L o n d o n

WC 14 IPS. Tel: 01 240 8838.
O M  9 Kings Yard. carpenters Road, London E15 2H11. TeL
01 .533 2918.
Argus Press Software: Victory House, Leicester Place.
London WC2.11 7NR. Tel: 01 439 0666,



he 64 has a ful l  compliment o f
64K o f  RAM, but the designers, in
their infinite wisdom, made only about
38K available to Bask. For those able
to use machine code, the RAM behind
the ROMs is easily used but to most
others, i t's forbidden frui t. There is
nice lump of 4K between the ROMs,
however, which can be used. Basic
keeps track of storage of variables in a
collection of zero page pointers. These
pointers, along w i th  the i r starting
values, are listed in Table 1.

Pointer locations
Table I

Function Starting value
45,46 Start of variables 2051
47,48 Start of arrays 2051
49,50 End or arrays 2051
51,52 Bottom of strings 40960
55.56 Top of variables 40960

Pointer Variations
The values o f  these pointers a rc
changed as program lines or variables
are added or removed. By setting these
pointers t o  the R AM between the
ROMs, we can have a second variable
area, Listing 1 gives a short routine
which will do this task for you. The
routine lives in the cassette buffer so
that it doesn't pinch any memory. The
routine has three entry points:
SYS 830: This sets up the table which
saves the  pointer values t o  some
default values pointing to  the spare
RAM. This table is switched in when
you want to use the extra RAM and is
updated when yo u  return t o  the
normal R A M .  T h i s  command
effectively performs CLR on the extra
RAM, Since using this command when
the extra RAM is active messes things
up, it detects which RAM is in use and

R E L I A B L E  R O U TIN E S

Basic Memor
Programming in Basic can be a headache especially i f
you start 1711111ing one o f  space. These routines should

ease the situation.

By Allen Webb

acts accordingly. Calling i t  when
normal R A M  i s  active gives the
required result. Using it with the extra
RAM active simply results in a flashing
border as a warning and nothing else.
As fa r as I  can see C L R  wil l  act
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L
1
6
1
1
N
C  
1

1
70 2 0 0 0  FORL-01'09:CX=0:FORD-OTO

15:READA:CX-CX+A:P0KE8304-L*1
64D,A:NEXTD

82 2 0 1 0  READA: IFA<>CXTHENPRINT"
ERROR I N  L I NE"; 2040-E(L* 10) : S
TOP

OF 2 0 2 0  NEXTL:END
5A 2 0 4 0  DA TA 7 6 , 7 1 , 3 , 7 6 , 1 4 6 , 3 , 7 6

, 1 8 4 , 3 , 1 7 3 , 2 0 8 , 2 , 2 4 0 , 2 6 , 1 6 2 ,
0, 1449

20 2 0 5 0  DATA173, 32 , 208 , 141 , 209 ,
2 , 1 6 0 , 0 , 1 4 0 , 3 2 , 2 0 8 , 2 0 0 , 2 0 8 , 2
50, 232, 208, 2403

6E 2 0 6 0  DATA245 , 173 , 209 , 2 , 141 , 3
2 , 2 0 8 , 9 6 , 1 6 0 , 0 , 1 8 5 , 1 2 2 , 3 , 1 5 3
4 6 8 , 2 , 1 8 9 9

CE 2 0 7 0  DATA185 , 134 , 3 , 153 , 188 , 2
, 2 0 0 , 1 9 2 , 1 3 , 2 0 8 , 2 3 9 , 9 6 , 3 , 1 9 2
, 3 , 192 , 2003

1)4 2 0 8 0  DA TA 3 , 1 9 2 , 0 , 2 0 8 , 0 , 0 , 0 , 2
0 8 , 3 , 8 , 3 , 8 , 3 , 8 , 0 , 1 6 0 , 8 0 4

C7 2 0 9 0  DATA0 , 0 , 0 , 160 , 173 , 208 , 2
, 2 4 0 , 3 , 7 6 , 7 6 , 3 , 1 6 0 , 0 , 1 8 5 , 4 5 ,
1331

OD 2 1 0 0  DATA0, 153 , 188 , 2 , 185 , 168
1 5 3 , 4 5 , 0 , 2 0 0 , 1 9 2 , 1 3 , 2 0 8 , 2

39, 169, 1917
38 2 1 1 0  DATA255 , 141 , 208 , 2 , 169 , 2

, 1 4 1 , 3 2 , 2 0 8 , 9 6 , 1 7 3 , 2 0 8 , 2 , 2 0 8
, 3 , 76 , 1924

59 2 1 2 0  DA TA 7 6 , 3 , 1 6 0 , 0 , 1 8 5 , 4 5 , 0
, 1 5 3 , 1 6 8 , 2 , 1 8 5 , 1 8 8 , 2 , 1 5 3 , 4 5 ,
0, 1365

6F 2 1 3 0  DATA200, 192 , 13 , 208 , 239 ,
1 6 9 , 0 , 1 4 1 , 2 0 8 , 2 , 1 6 9 , 1 4 , 1 4 1 , 3
2 , 208, 96 , 2032
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CED

correctly on the extra variables when
they are active.
SYS 833: This switches in the extra
RAM. The border turns red to warn
you about it.
SYS 836: This switches back to normal
RAM. The border is set the light blue
to show it.

Attempting to activate a variable
set when tha t set i s  current may
corrupt th e  pointer tables. C o n -
sequently, the routines won't let you
take such action.

Once you have the extra R AM
switched i n ,  the  operating system
updates the pointers as required. So
that the extra variables are protected,
the pointer values are remembered
each time  yo u  switch t o  normal
variables.

Listing 2 gives a simple demo to
show how the routine works. Line 10
performs CLR on the extra RAM and
switches in  in. Since FRE uses the
variable pointers, you will see that i t
works correctly on both sets of RAM.
The routine shows you  tha t tw o
variables sets o f  variables with the
same names can be used.

One word o f warning. You must
not perform actions which change the
pointers or use software which depend
on them when the extra RAM is in use
— always switch the normal RAM back
in fi rs t. Such operations include
adding or deleting program lines and
using assemblers wh ich  use  th e
variable pointers to assist storage.

Alternat he Process

An alternative method o f  adding to
your available memory is the use o f
random access on  disk to  provide
virtual me mo ry . So me  serious

4111
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DB

OB

OC

60 CUWI 0 0 WN2 6 1 " : CR$ - " [ RI G H
TI O ) "
70 P0KE53281, 12: P0KE53280, 12
:PRINTCHR$(144)CHR$(147)
80 Y=5:X=6:GOSID31140:PRINT"(

2E
05
14
/7

390 FORD-1T01000: NEXT D
400 CLOSE15:CLOSE2:GOT0/0
410 REM
420 REM * * *  I NPUT AND SAVE T
EXT * * *

SR)ANDOM ESAICCESS [ ST] EXT [ 20 430 REM
SUI TI L I TY" 8E 440 GOSUB750

7E 90 X-8: Y-Y+2: GOS1J 8I 140: PRI NT 6E 450 OPEN15, 8, 15. * * * * * * * * * * * * * * * * * * * * * * . E9 460 O P E N2 , 8 , 2 , 4 "
9D 100 Y=Y+1: GOSUB1140: PRI NT"* Cl 470 GOSUB1420

1. ALLOCATE BLOCKS * " CE 480 P RI NT# 1 5 , " B - P " 2 0
5A 110 Y-Y+1: GOSU31140: PRI NT"* 56 490 X-0: Y=22: GOSUB1140: PRI NT

2.  SAVE BLOCKSESPC5)* " "[ SPC191"
02 120 Y-Y+1: GOSUB1140: PRI NT"* E6 500 X-0: Y-15: COSUB1140: PRI NT

3. READ BLOCKS[ SPC5)* " "WRITING MESSAGE"MN:PRINT " T
OF 130 Y-Y+1: GOSUB1140: PRI NT" 0 TRACK"T" SECTOR"S

4.  SCAN DI SK[ SPC7] * " DA 510 P RI NT# 2 0 $74 140 Y - Y +1 : G 0 5 U3 1 1 4 0 : P RI NT" 3C 520 P RI NT# 1 5 , "B - W"2 ; 0 , T, S
5. FORMAT DI SK(SPC5) * " 01 530 GOSUB1070

87 150 Y-Y+1; GOSUB1140: PRI NT"* * 1F 540 CLOSE2:CLOSE15:FORD-1T01

El
* * * * * * * * * * * * * * * * * * * * 1
,160 PRI NTCHR$(5) : Y=Y* 2: X=13: Al

000:NEXT D:GOT070
550 REM

GOSUB1140:PRINT"SELECT OPTIC) 14 560 REM * * *  READ TEXT * * *
N":PR1NTCHR$(144) 83 570 REM

82 170 G E TI $ : 1 FI $ <"1 "O RI $ >"5 "TH
EN110

A4 580 PRI NTCHR$(147): 0PEN15, 8,
15

05 180 O NV A L ( WG 0 T0 2 2 0 , 4 4 0 , 5 8 0 55 590 OPEN2, 8 , 2 , "#": P . , 1
0 1 8 0 , 1 5 1 0 A3 600 INPUT"MESSAGE NO" ;MN

31 190 REM 50 610 GOSU81420
CE 200 REM * * *  ALLOCATE AND ZER EC 620 PRI NTI DOWNI TRACK. . "T, "S

0 SECTORS * * * ECTOR. . "S
5D 210 REM 16 630 PRI NT415, "11-P"2; P
E7 220 I NPUT"[ CLR] START TRACK"; 45 640 P RI NI # 1 5 , "B - R"2 ; 0 , T, S

Ti 66 650 GETN2, 0$: I FO$-"@"THEN680
OD 230 I FT1(1THEN220
70
El

240 I NPUT "FI NI S H TRACK"; T2
250 I FT1>T2  OR 12>35 THEN 2 4

G5 660 PRI NTO$; : P-P+1: PRI NT#15,
"B -P "2 , P

0 9A 670 G010650
44 260 OPEN15, 8, 15 CC 680 CLOSE2:CLOSEI5
33 270 OPEN2 , 8 , 2 , "# " 43 690 X-8: Y=22: GOSUB 1140 : PRI N
71 280 :  F O R  T=T1 TO T2 T"[RVSON)PRESS ANY KEY TO CC
88 290 :  F 0 R S = 0  TO ENACT) NTIUE"
62 300 :  P R I N T # 1 5 , " 8 - A " O ; T ; 26 700 G E TI $ : I F I $ - " THE N7 0 0

48 710 GOT070
lA 310 :  P R I N T # 1 5 , " B - P " 2 0 51) 720 REM
ID 320 :  P R I N T # 2 , " @ " 9D 730 REM * * *  I NPUT A STRING C
69 330 :  P R I N T # 1 5 , " 8 - W " 2 ; 0 ,

T, S
F TEXT OF UP TO 2 5 5  CHARS * *

8A 340 :  G O S U B 1 0 7 0 69 740 REM
08 350 :  Y - 2 2 : G O S U B 1 1 4 0 : P R I Al 750 PRI NTCHR$(147) ; : CH-0 : DE-

NT"[ SPC19] " 30: SA-1024+120
38 360 :  Y - 2 2 : C O S U B I I 4 0 : P R I 41 760 PRI NTA$: PRI NTB$

NT"TRACK"T" SECTOR"S ID 770 PRI NTI HOME, DOWN31";58 370 :  N E X T  S 63 780 G E TI $ : I F1 $ <>"THE N8 1 03D 380 :  N E X T  T 69 790 A-PFEK(SA+CH):POKESA+CH,

ling to
use of'
irovide
erious

programs use this approach to provide
HELP information without reducing
the memory available to  the main
program. The Listing 3  provides a
general routine which will store and
recall blocks of up to 255 bytes on disk.
To those o f  you who aren't in the
know, the disk is split into 35 tracks,
each comprising o f  a  number o f
sectors. The number of sectors varies
from 17 t o  21 depending o n  the
position of the track. Each sector holds
on block or 2.55 bytes.

The program uses a menu system
to provide fi ve options. The fi rst
option reserves the specified sectors
and fills each with a zero byte (@).
This is because a zero byte is used as a
sentinel to indicate the end of a string.
This reservation ( o r  al location)

'PROGRAM: L I STI NG 2 1
2F 1 0  SYS830
3A 2 0  PRI NT"[ CLR)CLEAR AND ACT!

VATE PROTECTED VARIABLES"
EE 3 0  SYS833:CLR:PRINT"WE NOW H

AVE"FRE(1)" BYTES FREE"
70 4 0  PRINT"[DOWN)NOW SET UP TW

0 VARIABLES: "
5A 5 0  A$-"PROTECTED STRI NG": Z=1

.234567
FC 6 0  PRI NT"[ DOWNjA$-"A$" Z - " Z

63 7 0  SYS 836: CLR
CC 8 0  PRINT"[DOWN4]CLEAR AND 'AC

TIVATE NORMAL VARI ABLES"
09 9 0  PRINT"WE NOW HAVE"655364F

RE(1)" BYTES FREE"
BC 1 0 0  PRINT1DOWNJNOW SET UP T

WO VARIABLES: "
El 1 1 0  A$-"NORMAL STRI NG": Z=9 . 8

76543
C8 1 2 0  PRI NT"[ DOWN1A$-"A$" 2 - "

2
Al 1 3 0  PRINT"[DOWN]PRESS A  KEY

TO SEE BOTH SETS"
B6 1 4 0  G E TU: I FI $ = " THE N1 4 0
OE 1 5 0  SYS833: PRI NTA$, Z
70 1 6 0  SYS836: PR1NTA$, Z: PRI NT
9C 1 8 0  FOR D=110200: NEXT
5A 1 9 0  LO=L01: I FLO<10THEN150
43 2 0 0  G07020

PROGRAM: L I STI NG 3 1
3A 1  REm* * * * * * * * * * * -A-* * * , 4. * * * * * * A

* * * * * * *
2F 2  REM* RANDOM ACCESS TEXT MA

NDLER *
6F 3  REM* A  4  M 1 9 8 6

37 4  RE M* * * * * * * * * * * * * * * * * * * * * * *
1.-******

CO 1 0  PRINTCHR$1141
89 2 0  DEF FNA ( T) - A B 5 ( ( T<1 8 ) * 2 0 i

(T>17ANDT(25)*18+(T>24ANDT<3
11* 17+(T>30)* 161

76 3 0  B $ - " [ S * 4 0 j "
L. 4 0  A$-"ENTER TEXT TO BE SAVE

D. TERMINATE THEESPC31TEXT W
ITH * "

77 5 0  A$-A$+" THEN PRESS [LARRO
Wj TO PROCESS"

R E L I A B L E  R O U TIN E S  E l

operation is nullified i f  you use the
validate instruction, so beware!

Option 2  saves a  string a t the
required location. Since you may want
to input string o f up to 255 bytes, a
special input routine (lines 750 to 1030)
is used. All you do is type in the string
using cursor keys and DEL to edit it.
The string must end with an asterisk.
When the string is complete, press
back arrow to process it. The sectors
on the disk are numbered sequentially
so that track One holds sectors zero to
20, track two holds sectors 21 to 41 etc.
Since tracks are of variable length, the
routine from lines 1420 to  1470 is
needed t o  calculate th e  relevant
track/sector from the number of the
data block.

Option 3  loads and  prin ts a
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specified data block. I f  you want to
extract data in your own programs,
you should reproduce lines 580 to 680,
lines 1420 to 1470. I f  you're a careful
programmer, you should also use the
error checking routine (lines 1070 to
1100).

Option 4 prints a map of the disk
contents. Allocated but unused sectors
are shown as "@". Those containing
data blocks are shown as " * " .  The
final option simply allows you to
format a disk.

Data saved using this program
does not appear on the directory since
it is written direct to the disk. If, in fact,
you use the track which holds the start
of the directory (track 18), and try to
load the directory, you wil l  get an
interesting result!
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23 8 0 0  POKESA+CH,A: FORD=1 TO  D
E:NEXT D: 60T0780

9A 8 1 0  I FI $- "I LARROWj•THEN900
6E 8 2 0  I FI $ -CHR$(13)THEN780
Cl) 8 3 0  I F  ( I $ -CHR$(157)0RT$-CHR

$ (
2
0
) )
A
N
D
C
H
>
O
T
H
E
N
C
H
-
C
H
- 1
:
P
R
I

NTI $; : GOT0780
FA 8 4 0  I F  (1$-CHR$(157)0R11-CHR

$120))ANDCH-0THEN780
24 8 5 0  I F I W N W A N D C H > 4 0 T H E N C

H - C H
-
4 0 : P
R I N T
I
$ ; : G
O T 0
7 8 0

27 8 6 0  I FI $ - " [ DO WWA NDCH<2 1 5 •H
E N C W - C H
4
4 0 : P R I N
T I
$ ; : G O T 0
7 8 0

17 8 7 0  I FI $ - " (H0MEI "THENCH-0 : PR
I NTI $; : GOT0780

83 8 8 0  IFCH<255THENCH-CM4.1:PRIN
TI $; : COT0780

B9 8 9 0  POKE 5 3 2 8 0 , 2 : 1 $ =" : P O K E 5
3280, 12:  0 0 T 0 7 8 0

C7 9 0 0  I $ - " " : CH , S A
28 9 1 0  C-PEEK(CH): -I FC-42THEN960

76 9 2 0  I F(C>31ANDC(64)THENCV. C:
0010950

CE 9 3 0  I F  C<26 THEN CV-C+64: GOT
0950

48 9 4 0  I F  C>64 ANDC<91THENCV-C.I.
128: 0010950

18 9 5 0  I $ - I $
4 -
C H R $
( C V ) : C H -
C H 4 1 : G

OT0910 •
CF 9 6 0  PRI NT: X=0: Y-12: 005U81140

:PRINT"[WHITE,SY1OUR TEXT I S
PR1NTI$

AO 9 7 0  P RI NT" [ B L A CK , DO WN
2
S O ] K  T

0 PROCESS? Y / N"
C7 9 8 0  GETZ$: I FZ$=""THEN980
2A 9 9 0  I FZ$<>"Y"THEN750
83 1 0 0 0  1$-1$4-"@"
5A 1 0 1 0  INPUT"[D0WN2JMESSAGE NU

MBER";MN
10 1 0 2 0  PR1NTCHR$(147)
84 1 0 3 0  RETURN

R E L I A B L E  R O U TIN E S  011

A7
84 1 0 7 0  TNPUT#15, EN, EM$, FT, ES
4A 1 0 8 0  Y=23: X-0: GOSUB1140: PRI N

T"[ SPC181"
8 4
.  
1
0
9
0  
Y
-
2
3
:
X
-
0
:
C
O
S
U
B
1
1
4
0
:
P
R
I
N

TEN;EM$,ET;ES
DE 1 1 0 0  RETURN
D5 1 1 1 0  REM
36 1 1 2 0  REM * * *  POSITION CURSOR* * t
El 1 1 3 0  REM
ES 1 1 4 0  PRI NT"[ HOMEPLEFTUCU$,

Y)TAB(X); : RETURN
OD 1 1 5 0  REM
43 1 1 6 0  REM * * *  SCAN AND DISPLA

Y BAM * * *
19 1 1 7 0  REM
E3 1 1 8 0  I NPUT"[ CLI I ] START TRACK"

;11
E5 1 1 9 0  I FTI 1 THE N1 1 8 0
54 1 2 0 0  I NPUT "FI NI S H TRACK"; T2

9C 1 2 1 0  I FT1>T2  OR 1 2 ) 3 5  THEN 1
200

90 1 2 2 0  P R I N T " [ H O M E , S
-
P C 1 3 , S S , S E

, SC, ST, SO, SRj"
AD 1 2 3 0  PRI NT"15PC510[ SPC9j1[ SP

C9j2 (ST, SR, SA , SC, SK ] "
F7 1 2 4 0  PRI NT"[ SPC5j01234567890

1234567890
DR 1 2 5 0  OPEN15, 8 , 15 : 0PEN2, 8 , 2 , "
91 1 2 6 0  :  F O R T - T 1  TO 12: PRI NTT

A B ( 3 ) "  ' ' ;
DR 1 2 7 0  :  F O R S - 0  TO FNA(T)

32

C4

30

9B 1 0 4 0  REM
04 1 0 5 0  REM * * *  CHECK ERROR CHA

NNEL * * *
1060 REM

1280
1
1290
0 , T, S
1300

PRI NT#15 , "8 -P"2 ;

PRI NT#15, "B-R"2 ;

GET#2, 0$: I FO$<>"

VTHENO$=! ' * "
IA 1 3 1 0  :
OC 1 3 2 0  :  U g
i
T ;
CO 1 3 3 0  :  P R I N T  LEFT$(CR$ , 21 -F

NA ( T) ) ; T
71 1 3 4 0  :  N E X T  I
28 1 3 5 0  CI,OSE2:CLOSE15
32 1 3 6 0  X-8: Y-22: COSUB 1140 : PRI

NT"DIVSONIPRESS ANY KEY TO C
ONTIUE"

18 1 3 7 0  GETI $ : 1FI $ - " "THEN1370
27 1 3 8 0  GOT070
FC 1 3 9 0  REM
56 1 4 0 0  REM * * *  CONVERT MESSAGE

NUMBER TO TRACK AND SECTOR
08 1 4 1 0  REM
87 1 4 2 0  I F  MN<-357 THEN T=I NT( M

N /
2
1
)
4 .
1 :
S -
M
N
-
( T
- 1
) *
2
1 :
R
E
T
U
R
N

AD 1 4 3 0  I F  MN>357 AND MN<-490 T
HEN TR- 1 8 :  TL - 2 0 :  NS=357:  GO
TO 1460

DE 1 4 4 0  I F  MN>490 AND MN<-605 T
HEN TR- 2 5 :  TL - 1 8 ;  NS - 4 9 0 :  GO
TO 1460

61 1 4 5 0  TR- 3 1 :  TL - 1 7 :  NS - 6 0 5
85 1 4 6 0  RE-MN-NS
04 1 4 7 0  T= I NT( RE / TL ) :  S=RE-T1-* T

: T-T+TR: RETURN
42 1 4 8 0  REM
SC 1 4 9 0  REM * * *  FORMAT DI SK * * *

6E 1 5 0 0  REM
84 1 5 1 0  PRI NTCHR$(147)
3A 1 5 2 0  I NPUT "DI S K  NAME";NA$
05 1 5 3 0  I NPUT " I D " ; I D $
Cl 1 5 4 0  F T $ - " N O : " * N A $ -
,
" , " . I D $
B3 1 5 5 0  I NPUT"[ DOWN2, SA, SR, SEj

ISY,SO,SU]  [ SS , SU, SR, SEJ " ; 1$

7E 1 5 6 0  I F  I $--"Y"THENOPEN15, 8, 1
5, Fl$: CLOSE15

E8 1 5 7 0  00T070
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OUR NEW INNOVATIVE HARDWARE AND SOFTWARE COMBINATION

GIVES YOU MORE POWER, MORE FEATURES, MORE FUN!!
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Freeze and sat. ANY working
program—the Magic Button is
onsioppatale - -unlike other
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•  Independent
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times T a k e s  up NO nscosors
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SUPER SOFTWARE SALE
13:1•L NO W and T
1  S  !
N A V E !

The DoSoft Collection M e g a  MegaTape Savings
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CLASSIC SNOOKER
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emulate their green baize heroes and all from the comfort of
their own home. Classic Snooker has enough options to keep
even the most devote fan quiet during the odd hour where,
,due t o  some unfor tunate er r or  i n  t h e  programming
schedules, there isn't actually any of the real stuff on the box.

There are three skill levels and you can choose to play
ither against a friend or the computer. Control of the game

is simplicity itself. Position the cueball in the 'D' if necessary,
select the angle of the shot, decide what, if any, spin you want
to impart on the cueball and fi lially  select the power
required. If you pot a red, you are prompted for a colour and
this is simply a matter of moving the cursor over your choice.
Details of the scores, current break and highest break to date

1 are displayed below the table. There is an edit mode included

in the program so you don't have to play a full game if you
don't want to or you can set up and practice all those fancy
trick shots_

The only problem with the game, and unfortunately it's a
major one, is that the balls are far too active when hit. You
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Games
Reviews

There are some last and furious games
this month and some more leisurely titles

for you to clip into,

-or Y O U R  COMMODORE apr il 19S7
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only have to break into the pack at half speed and you are
treated t o  balls  whizzing all over the table in  the most
amazing fl aunting o f  Newton's  Laws  o f  Motion. You
certainly have more than enough t ime to chalk your cue
between shots.

All this is a pity because it totally ruins the playability  of
what is otherwise a well presented game_ A brave effort but
one that has sadly miscued. G . R . H .

Mudding

Title: Classic Snooker. Machine: C64. Supplier: Anco. 35
West 11114 Dart _ford. Kent DA I 2EL.

I/10_ Graphics: 6/10. P l a )
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KNUCKLEBUSTERS
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population was in  pr ison after  years o f  r iots  and c iv il
disobedience. Overcrowding was overcome bv  the simple
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expedient o f  using chemistry o r  the surgeon's k nife t o
remove any offending part o f  mind or  body. This in turn
produced thousands o f  socially useful androids who were
used to patrol the less savoury sections of the city and who
had instructions to k ill on sight any escaping prisoner. Not
as you might imagine by the simple method of blowing their
brains out, but rather by hand to hand combat which at least
afforded the prisoner a fi ghting chance, But who am I  to
argue as withot such far  fetched plots as these, computer
games would be so much the poorer?

As it happens, one such prisoner was trying to escape (1
bet that surprised you). You play the part of  Deke in this
latest beat-cm-up from Melbourne House. In order to gain
your freedom, you must travel through six zones of the city,
hitting or  avoiding the androids as you see fi t. The zones
include the cell block, guard area, prison wall, city, down
town and the outer wall. Available actions are run left and
right, jump and drop, punch and k ick . There are fi ve
different types of android to encounter as well as potentially
useful items hidden behind doors and oil barrels. A l  this
must be done against the clock as you managed to sabotage
the prison computer causing the entire city to self destruct.
As a hint as to how much time you have got, it may be co-
incidental that Ron Hubbard's  sound track lasts for  17
minutes.

And that's all there is to it. The graphics are so-so, the
gameplay dreadful. Save your money. G . R . H .Touchline

Knucklebuslers. Machine: C64. Supplier: Melbourne
House, 6 0  H igh Street, Hampton Wick , Kingston-upon-
Thames, Surrey KT1 408.

3/10• Graphics: 6 /  la Playability: 3/10. Value:3/10.

DANDY
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a team rush like mad through IS dungeons, knocking the
stuffing out of  as many nasty, evil monsters as possible and
pausing only to pick up treasure, keys and the odd bite to
keep your strength up. Sound somewhat familiar? Yes, it's
Gaun . . .  oops Dandy , a  Gauntlet c lone f r om Electr ic
Dreams.

The two characters are Thor  and Sheba, two not very
nice characters, all brawn and no brain. They can withstand
a considerable amount of damage before even they succumb
to the forces of evil. Unfortunately, the vast hordes of nasties
are intent on cutting you to ribbons, a slice at a time. What is
worse, these creatures of dark seem to come in an unlimited
supply thanks to the fact that there are monster generators
scattered liberally  around each dungeon. I f  you can destroy
every creature on a particular screen, you can also destroy
the generators so that they plague you no longer.

Food is only one of the vital goodies for pick up on your
travels, restoring as it does your battle weary body. Keys are
just as important as they are required to allow you access to
other parts of the dungeon. Beware as they can be destroyed
by shooting them and i f  you are not careful in the thick of
battle, you may well find yourself cut offl Spells can be found
and these have the random effect of killing, disorientating or
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paralysing the enemies. Treasure has no real function apt
from being something to make your journey worthwhile.1
an emergency, you can trade your treasure for energy. Them
are teleports to be used and completion of a set of dungeon
gives you a clue to solving a riddle.

All the backgrounds are bright and colourful and thee
are plenty o f  creatures crawling round the screen at an
given point but the overall effect is to make the screen lool
very messy. Compare this to Gauntlet where the screens ar
a lot simpler but look a lot better for it. Not a bad game. bu'
missing that certain spark that makes it a great one.G.R.I1

Touchline

RED MAX
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Title: Dandy. Machine: C64• Supplier: Electric Dreams, 3
Carlton. Crescent, ,Southampton SO] 2EW.
Originality: 6/10. Graphics: 6/10, Playability : 7/10. Value
7/10.
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A
Astroworld is to deactivate 27 fission mines on the surface
find the lif t  and turn on eight backup nuke-core coolinl
systems in the engineering area, shut down four power plant
and finally re-animate nine crew members in the hibernatior
complex! This shouldn't be a problem as you're r iding RciMax!

The Astroworld is  one o f  a group of anti-gravity or
sent Out to escape the Sun as it began an unexpected Sup T R  i
Nova cycle. Safely past the Sun the mission went badli
wrong when members of the Renegade Death Lords landoi
and sabotaged the power plants. The alarms sounded ant: t
now you must ride Red Max to the rescue. p o w e :

The game plays like a sequel to Mastertronic's The La4 woult
V8 as you drive your bike around the planet's surface in tixt overh
top ha lf  o f  the screen while monitor ing controls in  t  r o u n c
bottom half. Dillk

The planet surface is  packed with traps to hinder an Y
destroy o u r  efforts. These inc lude lase fences and grec n ig h t i
biological slime as well as the buildings that destroy you o dec ek
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contact. M y favourite are i n  the underground
caverns in which you must drive through Lakes and rivers
that try to drag you along with the current.

Red Max is yet another highly addictive budget game
that drives you back for  another game, again and again.

Touchline
Tide: Red Max, Supplier: Code Masters, 1 Beaumont Business
Centre. Beaumont Close, Banbury , O x on 0 X 1 6  7RT.
Machine: C64. Price: .11.99.
Originality: 6/10, Graphics: 7/10. Playability : 7/10. Value:
9110.
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powered turbo charged ultimate automobile although you
would not think it  to look at the screen which depicts an
overhead view of you and the other seven cars as you drive
round a scrolling track. The cars look  like souped down
Dinkys.

Your race is split into three sections - normal conditions,
nightime and icy. Control is  straightforward. Accelerate,
decelerate, left, right and brake. The usual objective is to get
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BLOOD 'N GUTS
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round the course as fast as you can but there is no indication
of how well you were doing before you wrote o f f  your
vehicle. Even a simple You have travelled x miles' on a high
score table would help considerably.

Major crashes result in your car exploding and game over
time. Minor  bumps and general wear and tear can be fixed
although it  costs you time. A two page menu is presented
showing all the various bits of your car and the amount of
damage that they have accrued. Anything that is more than
80% damaged mus t be fi xed. This  involves mov ing the
cursor to the right a bit and waiting. Damage is repaired with
time and you are limited as to how much time you have
available. This part of the game is dull in the extreme -  it is
just a case of looking down the list for high numbers. The
name of  the part is irrelevant.

This game is neither original nor addictive. It would have
been reasonable i f  it had come out in 1983 but now, it looks
very dated. I n  the computer game Grand Pr ix , Street
Machine barely makes it over the starting line. C . R . H .
Touchline:
Titles: Street Machine. Supplier: Software Invasion. Price:
17.95. Originality : 2 /  10. Graphics: 5/10. Playability : 5/10.
Value: .3/ 10.
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game from Swedish software house American Action. The
game that promises all of the violence and brutality  you've
ever dreamed about features 10 ancient contests in which the
loser literally loses his head (thanks to a handy on podium
guillotine!)

You can select your athlete from the motley collection of
Knorr, Hawk, Nop and Dog who does battle against either a
human o r  computer opponent i n  challenges where the
ancient art of  joystick waggling is crucial to victory.

The contestants are tested t o  the fu ll by  events that
examine their strength, accuracy and constitution in front of
a critically violent crowd.

During the contest they compete in a tug of war where
the loser ends up in a river, the tower jump where a successful
leaper must land on his head and the polefight over a ravine



when the loser takes a dive!
A barbarian in stocks froms the live target for the human

hit event in which the player must hurl rocks at his nose,
arms and legs. In  the axe throwing the barbarians get a
chance to throw axes at each other and in the cat throwing a
poor moggy hurtles through the air and lands dangerously
close to a hungry looking crowd.

My favourite event is the beer drinking in which our
heroes must quaff three barrels o f beer without spilling a
single drop. A mixture of timing and waggling are required
to drain the barrel and deliver the victory belch before your
opponents cleared the froth. Finally, three rounds of arm
wrestling end the contest with a seagull delivering the final
blow to the loser,

Each event is supported with "fun" graphics such as a
cross section of a barbarians head so that you can control the
flow in the beer drinking and inserts of the players during the
mountain walk to counteract any loss of balance.

Overall the game is good fun to  play despite it's raw
appearance and makes a welcome change from the slopes,
fields and tracks of the more serious sports simulations,

Touchline

Title: Blood 'n Guts. Supplier: American Action. Box 10090,
200 43 Malmo„5weden. Machine: C64.
Originality: 8/10. Graphics: 6/10. Playability: 9/10. Value:8/10.

HYPA-BALL

Jit's the day o f the Odin Super Cup and a titanic clash
between the Hawks and Vipers. You captain the Hawks in
the ultimate team game in the Universe — Hypa-Ball.

Before the match can begin you must choose your team
from the pool of 10 players knowing that the computerised
vipers are just as eager to snap up the stars. You can judge a
players abilities from his strength, speed and agility ratings
as you scroll along the likes of Alex Grunt, Fred° Flange and
Stu Gobwinge.

After a few disastrous games when you're slaughtered in
the 10 minute matches, you'll begin to see which are the best

GAMES R EVIEWS

players as the computer will pick these ones. However as you
get first pick you should soon be in with a chance,

The Hypa-Ball stadium is split into two halves by a
central pole along which the goal ball relentlessly moves up
and down at a constant rate. At either edge of the screen the
pitch is bounded by a force field that teleports the steel
playing ball into the other half.

After a quick twirl from the cheerleaders the players take
their position. The strike ones and twos hover on either side
of the pole and arc restricted to that half of the field, whereas
the grounder can move where he wants to as long as he keeps
his feet on the ground. The match begins as the ball is fired
into play.

Joystick controls move one strike and the grounder at
any one time. This takes a while to get used to but soon you'll
be chasing ball. Once you catch it you have to think quickly
as you've only got 2.5 seconds to get rid of it otherwise you'll
concede a penalty and a certain goal.

Goals are scored by firing the ball at the goal but since it's
a moving target this isn't easy. In a 10 minute match against
a good computer opponent your concentration must be total
as the slightest lapse will let him in to score.

A fast and furious, futuristic sports game supported by
super sounds and speedy gameplay. T . H .

Touchline

Title: Hypa-Ball. Supplier: Odin, 74  New Oxford Street,
London WC1A IPS. Machine: C64.
Originality: 8/10. Graphics: 8/10. Pia yability: 9/10. Value:8/10.

ROBOT RASCALS
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Electronic Arts (through Ariolasoft) and is a game that's
half computer game and half card game!

Basically, the game is a multi-player treasure hunt with a
hand o f cards deciding what the players arc looking for.
Four cards are dealt as the program is loaded in. Then the
players select one o f the 10 robots that would each be at
home in Electronic Art's classic game M.U.LE. Although
they are visibly different, there doesn't seem to  be any
difference in their strengths or abilities.

Each turn, each players gets to move his robot around
the alien world o f Laustenfownd seeking out their selected
artefacts. Moving through rocks or trees costs more energy
than strolling through the plains. Either way this energy is
deducted from the robots turn allocation. When all the
energy has gone the turn is over. As well as moving a robot
can scan for one of the 24 items that range from a denim disk
to a digital donut, The robot then spins around (the quicker
the spin the closer you are to the object) and finally points in
the direction you need to go in. Collect all four objects and
return home (in the centre of Laustanfawnd) and you've won
the game.

Unfortunately, it isn't that simple as the other plavers are
out to  stop you. There's another pack o f cards, the luck
cards, that can force you to show your hand to the others,
allow you to swap one Of your cards for somebody else's or
get everyone to swap with the descriptive "pass the trash
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card". All this wheeling and dealing is necessary as some
cards (and the objects they represent) are better than others
such as the Super Shield and Velocity Vitamin that add to
your robot's powers whereas the Energy Eater and Action
Anchor slow you down. There's even a killer card that stops
you from winning unless you can pass it on to someone else.
This card gets passed around a lot,

The mischief doesn't end with cards as you can also get
your robot to go and mug the other players by ramming
them and the stealing what you want but you can also use
energy to build shields to protect yourself from muggers.

Finally just as you thought you had things under control
the game alters one of its global factors such as slowing down
all movement or increasing the energy and scuppers your
plans.

A fun game for all the family that is best played with the
maximum four players to  allow maximum scullduggery.
Believe me this can get vicious as people have been known to
drop objects that I've wanted at the bottom of lakes just to
postpone my victory celebrations but don't worry I'l l  get
revenge. T . H .

Touchline

Title: Robot Rascals, Supplier: Electronics Arts (Ariolasoft),
58 Long Acre, London WC2E RIM Machine: C64 disk. Price:
£16.95.
Originality: 8/10. Graphics: 7/10. Playability: 9/10. Value:
7/10.

LIGHT FORCE

P
i
l
o
t
i
n
g  
a  
l
o
n
e  
L
i
g
h
t
f
o
r
c
e  
f
i
g
h
t
e
r  
c
r
a
f
t
,  
h
e
r
e  
i
s  
y
e
t  
a
n
o
t
h
e
r

scenario giving you the chance to put the wrongs of the
Universe to right. This time, the object of your mission is
revenge as you attempt to wipe out an alien force that has
seized a Terran-settled system on the edge of the galaxy. Yes
folks! It's another shoot-cm-up.

Why is it that whenever there is any sort of trouble, you
arc the only person around capable of sorting it out? This
time, the 'trouble' comes in the form of a few thousand alien
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ships and ground defences spread over such divergent land-
scapes as jungles, asteroid belts and ice-planets.

Despite the unoriginal storyline, Lightforce plays very
well indeed. The graphics, while not quite as stunning as the
Spectrum version, are still noteworthy. The game itself is
basically one of learning the patterns of the airborne aliens
whilst a t  the same time, manoeuvring yourself into a
position whereby you can blast the ground targets. Your
task is made more tricky as these need several hits to destroy
them. They are vital though. Take out four control centres
and you earn yourself a most welcome extra life. Apart from
your twin lasers, there are other special weapons to be found
and activated as you continue your aerial Rambo act.

Faster Than Light, the company producing Lightforce
has managed the one ingredient that makes shoot-em-ups
stand out from the crowd. The game is incredibly addictive.
Couple that wi th the on screen effects and Lightforce
becomes an essential purchase for anyone who enjoys a fast
blast,
Touchline:
Title: Lightforce. Supplier: Faster Than Light. Sedgley Road
East, Tipton, West Midlands DY4 71.1.1. Machine: C64. Price:
.0.95. Originality: 7 / la Graphics: 8/10. Pla)ability: 9/10.
Value: 9/10.

Xeno
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in the 23rd century, Xeno was originally a game with few
rules and considerable violence. The basic idea was a fairly
traditional one — try to hit a puck into your opponent's goal
more times than he managed to do the same to you. I f  the
puck or you happened to hit the opponent, tough luck!

In today's sanitised version, the game has become a huge
spectator sport, the rules have been tidied up somewhat and
champions become legends overnight. Xeno is your chance
to become one of the sporting heroes of the galaxy.

The game is a sort of space age ice hockey. Each player
controls a disk and takes it in turn to fire it anywhere on the
lozenge shaped rink, the ultimate objective being to knock
the puck into your opponent's goal. You can try and hit the



puck direct, knock your opponent's disk out of the way or
try to block his shot. The game is played over four quarters
and the person with the highest score is the winner.

Playing Xeno is simplicity itself — you simply move a
small arrow around the pitch, press fire and your disk travels
in the appropriae direction. The games can effectively
become user defined as there are a number of variables that
you can fiddle with: one or two players, the length of each
quarter, the amount o f  time between shots and a handi-
capping system for the computer. In practice, the default
values work as well as any others and lead to a fast and
furious game although not one in which you will be beaten
out of sight by the computer.

Xeno is a well implemented, simple game that is great fun
to play. G , R . H •
Touchline:
Title: Xeno. Supplier: A'n'F, Victory House, Leicester Place,
London 1 3
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E8,95. Or iginality : 6/10, Graphics: 6/10. Playability : 9/10.
Value: 6/10.

THE DOUBLE
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'double', by winning both the league and FA Cup in one
season. This achievement has only been done five times in
the history of English football but here you can try and make
it s i x  w i th  th is new football simulation game fromScanatrow

Being a football nut myself I can honestly say that this is
by far the most realistic game of its kind I have come across.
All the usual gameplay features are included with this type of
game, but this particular one has many better features then
its rivals.

Included among the options are ones that allow you to
employ scouts to report on any team or player from any
division and a physiotherapist to help nurse your injured
players. As well as coping with the teams problems you are
asked to deal with the running o f ground improvements,
sackings, wages and even estimating your attendance.
Underestimating the crowd can result in terrace battles
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whilst over estimating can result in huge policing bills and
lecture from your chairman.

Except for cup matches, watching games is optional
if your side is having a particularly poor spell then you ma)
wish to  watch another game from another division. The
simulations are rather lengthy and take about 15 minutes it
all but commentary of the game helps identify the quality 01
your players.

After each game you are given the scores, scorers and
attendance figures for all matches. The attendance figures
and playing squads were selected from the 1985-86 seasoli
and add a very up to date dimension to the game.

Overall 'The Double' is an exceptionally realistic game
and an absolute must for any football fan but it is at times
rather slow and time consuming. S . K .
Touchline:
Name: The Double. Price: f  10.95. Machine: C64. Supplier
Johnson S'canatron Ltd. Tel: 0934 22044/417789. Original
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adventure, you are Chameleon. Made from Man and Flux, tthe fabric of limbo, you must enter the four realms of Fire.
Earth, Ai r and Water and do battle with the demons that
now rule there. These demons were created by an evil man to
master the powers of nature and so wreak havoc on to the
Earth with freak storms, blizzards and dust storms.

Using your flux you can match the demons and defeat
them in combat while repairing the damage caused by thetainted flux.

During your quest you must journey through these
strange realms and seek out the tainted flux that can be
found only in a certain place and a specific time o f day.
Luckily, you are fitted with warning buzzes that sound when
you meet one of the criteria, then it's merely a matter of
fighting off the demon onslaught until you can progress tothe next realm.

The game features a similar mock 3D display as found in
Gremlin's Way of the Tiger as the Chemeleon travels past an
assortment o f  energy draining pools and holes and
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Supplier:
background deserts, pyramids, trees and mountains.

Constant attacks from the demon flames, rockslabs,
twisters, blizzards and dustballs drains your flux energy
lifeforce which can be replenished by collecting the sparklers
that are left i f you blast the Super Demons,

Underneath this surreal coat of realms, flux and Limbo
lies a surprisingly easy, shallow and ordinary arcade
adventure.
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Crescent, Southampton S O)  2EW. Te l : 0703 229694,
Machine: C64.
Originality: 6/10. Graphics: 5/ 10. Playability: 7/10. Value:
6/10.

HEARTLAND
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that you found in the attic. This one was all about an
overweight wizard that saved a magic land from the evil
antics of the Warlock Midam As you near the end of' the
book you realise that the last six pages are missing! Then to
your horror you find yourself in the land you were reading
about and dressed in the wizard's outsize clothes and armed
only with a self repeating top hat.

Your mission is to  search the strange platforms and
portals of the Heartland for the missing pages so that the
story (and Heartland) has a happny ending. However Midan
knows of your presence and has sent his minions to get you.
These consist of the spitting wizards and the indestructable
gooches that chase you even after you've blasted them into a
pile of bones.

Your mission is further hampered by the energy draining
stars and bubbles that float above the platforms and six dark
pages that detail a different end to the book involving lots of
GBH for you and the Heartland.

Help is at hand in the more powerful weapons that you
can find such as swords and fireballs as well as other stars
that give you temporary immunity and a bed that transports
you from one scene to another. Despite this the hand of
Midan isn't far away and gets even closer every time one of

1
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his minions or spells touch you until his face appears at the
top of the screen ending your game.

Heartland is an excellent arcade adventure featuring
some exceptional graphics particularly o f the crumbling
minions as they disperse into a pile of bones. T . I I .

Touchline

Title: Heartland. Supplier: Odin. First Floor, 74 New Oxford
Street, London WC14 IPS. Machine: C64,
Originality: 7/10, Graphics: 9/10. Playability: 7/10. Value:
8/10.

SKY RUNNER
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galaxy and at last the governments had found a drug to
control him.

This was the result o f years of research and countless
failures as previous drugs had left guinea pigs in a brainless
daze. Then on a single planet called Niabmoloc they actually
found i t growing on trees. Seventy per cent of the planets
trees had fruit containing the drug Sky.

Fleets o f  Sky Runners riding their Sky Bikes were
despatched to harvest the drug protected by the laser firing
towers that were built to protect them.

Although necessary (normal policing methods didn't
work) control drugs were still illegal. You are part of the
Runner Squad that was formed to sabotage the Sky running
on the forested world.

As you're paid by results you set off to trash as many
bikers as possible. The game begins as your skimmer lands
on the planet.

Your first problem is to take out the laser towers that
protect the Sky collecting bikers. With your single skimmer
you must out gun the towers by blasting them in high speed
attack runs. Only then can you land and drop your first of
three bikes.

Charging through the trees (that are as deadly as the
towers i f you crash into them) you must track down and



destroy the Sky Bikers but you must take care not to destroy
your fellow runner squad men.

Unfortunately, even the eight different threat or skill
levels do  nothing to  save a  game that i s  bland and
reminiscent of a four year old Spectrum game!
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Touchline

Title: Sk y  Runner. Supplier : Cascade Games, Horn, gate,
HG1 5BG, Machine: C64,
Originality: 4/10. Graphics: 6/10. Playability : 5/10. Value:5/10,
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STARGL1DER
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action, comes in a box with a 64 page novel, poster and key
guide and won every possible accolade in  i ts previous
versions, is at last available on the C64.

The Star Glider in question isn't the craft that you fly by
peering at its on screen controls but giant birds that lead to
the downfall o f the planet No'venia. These birds migrated
through space to  Novenia and were fried by the planets
Sentinel "zap anything" defence system until an attack of
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conservation reprogrammed the Sentinels. Unfortunately,
they also let in the Star Glider shaped Ergon attack fleet that
devastated the defenceless planet. Luckily, you were on a
nearby moon and have found an ancient airbourne ground
attack vehicle (AGAV) and have gone to the rescue.

There's no great strategic aim to be fulfilled as your job is
simply to destroy all you can before they finally get you. Yot
find you can use the planet's refuel, rearm and repair
facilities that should improve your chances.

Using a combination of keyboard and joystick controls
you must fly your AGAV and do battle with a collection of
alien craft that include the Star Wars inspired walkers and
stompers, tanks, mines, missile launchers and he flapping
Star Gliders. Most take more than one shot to kill and some
such as the stompers can only be destroyed by firing a missile
that you must guide to the target through a separate display.

An excellent game tha t has been ruined b y  poor
programming. T . 1 1 .

Touchline

Starglider. Supplier: Rainbird, 1st Floor, 74 New Orford
Street, London WC1A 1PS. Machine: C64, Price: 114.95,
Originality: 8/10. Graphics: 7/10, Playability : 4/10. Value:6/10.

lOth FRAME

en pin bowling is the name of the game in this latest
sports simulation from the Access/US Gold stable. 10th
Frame allows up to eight players to have a go at knocking
over as many skittles as possible on either a league or one off Ibasis.

For the uninitiated, ten pin bowling involves rolling a
huge ball down an alley as you attempt to knock over 10
skittles. You get two attempts to do this. If you succeed in
knocking them all down with only one ball, this is known as
a strike. Take two balls and it becomes a spare. The secret of
a high score is to make sure of getting your spares.

In order to launch a ball, you must first select an aiming
point and position your man on the lane. Keeping the fire
button pressed will start a bar moving up a scale as you
determine the speed o f your release. Two small markers
determine the safe upper and lower limits for an accurate
throw. The bar then slides quickly down the right hand side
of the scale and you must press again to stop on one of the
three markers -  straight, slight hook and maximum hook.
Miss your press and your ball is likely to make an early roll
into the nearest gutter.

Graphically, the game is a  l i ttle disappointing. The
effects of the skittles falling down is well done but the lane is
small - one fifth the width of the screen. The worst part is the
sliding scale. Yellow on orange proved very hard to see,
especially under artificial light.

10t1, Frame is a highly accurate simulation o f 10 pin
bowling but lacks a little in addictive qualities, G . R . H .
Touchline:

Title: 10th Frame. Supplier: US Gold, Units  2/3, HollOrd
Way, Ho/ford, Birmingham B6 7AX. Machine: C64. Price:
f9,95. Originality : 8/10, Graphics: 6/10, Playability : 7/10.Value: 7/10.
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THE FINAL
CARTRIDGE I I
®

PREPROGRAMMED FUNCTtON
0 ' 1 5
AkSil Lt,s ild. Save. Catak tg. Dis i t cornt M IA s . I ts t
ttemOves 0  l is t V otec tior is )

STOCKISTS
COMPUTER CENTRE
(Hornchurch)
174 High Street,
Hornchurch,
Essex
Tel: 0424 75613

MEGATEK COMPUTERS
221 Tottenham Cour t Rd.,
London W1
Tel: 01-323 4698

START 1987 WITH THE GREATEST UTILITY EVER!
OVER 50,000 ALREADY SOLD WORLDWIDE!

*  KE Y BO ARD EXTRAS
Pokes ant! Syscalis  ,n Hex . Ty p e  c er nm aiti l
opeferes  y onr  pr in ter  as  a ty pewr i ter

BASIC C O M M A N D S4.0
tike 0104O• Oeave. rjaroer,,I. Cetelog. etc

* .

*  KEYBOARD EXTRAS
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Tel: 01-686 6362

241( E)(TRA RAM FOR BASIC
PROGRAMS AV Alt_ABL
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ME E DMO RE  LTD.
28 Farriers Way Ind.  Estate,
Nether ton,
Merseyside
Tel: 051-521 2202
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Edinburgh
Tel: 031-229 3484

Or direct from:
H&P CO MP UTE RS  UK
9 Hor nbeam Walk,
Witham,
Essex CM8  2SZ
Tel: (0376) 511471
Trade enquiries welcome



Up to date Info: C64/C128
The Printerinterface
Runs with all popular software.
Guaranteed. Make sure the one
you buy can be relied on to do
the same.

92000/G,
now only:

Printerbuffer
A must for business use
Speed your computer systems by
up to 95%. Runs immediately with
all your existing softzware.
99032, 32KByte: £70.00
99064, 64KByte: £90.00

E59•99

Lowcost V24/11S232
Your C64/C128 already has a built in
serial interface! All you need is a driver
program and this interface to provide
the correct voltage levels for standard
RS232 devices.
88002: £ 3 5 . 0 0

Intelligent V24/1IS232
With its own processor and a 64KByte
buffer this simple to use device allows
high data rates. Can even receive data
while your computer is running other
programs.
98064, 64KByte: £ 1 1 5 . 0 0

Soundbox
Most games have great sound -
but not from your C64 or C128.
Soundbox r eady  to plug in HI-Fl
amplifier with built in loud speaker.
Complete music enjoyment.
Low price.
95000: o n l y  £30.00

LC-Display
Small alphanumeric add-in display.
Use for cash registers, display machines
states or a thousand other applications.
Connects to user port.
81000, 2x16 characters: £150.00
81001, 2x40 characters: £200.00

Ask your Dealer for other great products. If you cannot gel a product locallywe shall be pleased t o  deliver to you.

I o n e l  D ist ribu loss:

Bagion: Brother 24651846, Ink. Univers 52210384 •  FInnland: Fredex 80324044 • Franco:
Ned 88623752 • Germany: Wesomann&Tbois C202505017 • Island: Thor 3541681500
Italy: Matem 457580309 • Netherlands: Da P 23310153 • Austria: Zahrer 4.'2347671
Schweeen: UG 34053400 • Ssaliorland
-
,  W e b e r  
1 9 3 0 2 0 0 8  
•  
U S A :  
T o c l r a n s  
0 1 8 2 8 5 3
1 2 1

F C C  SYSTEMS LIMITED
TH E OLD  AR M OU R Y
COURT BAR TON
CREWKERNE
SOMER SET
T A B  ?HP

TEL: CREWKERNE (0460)73442
PRESTEL MAILBOX 046073442

DEALER ENQUIRIES MOST WELCOME

EOMPLJTKILL LTI C
77-79 Chadderton Way, Oldham, 00 6DH. Tel: 061-652 8006
SOLE U K. DISTRIBUTOR FOR THE FOLLOWING PRODUCTS

SUBSCRIPTIONS AVAILABLE
AIRMAIL SPEED AT SURFACE
MAIL COST. 1'27.00 p.a.

"Very highly recommended by me is Conversation
With A Computer, from Jenday Software, a  set of
games and conversation written in Amiga m' Basic, ant
shipped with the source code provided. It is enter-
taining, amusing, thought provoking, and just plain
fun. If you have any interest in programming in
BASIC on the Amiga this is a must
have for the examples."
—MATTHEW LEEDS
Commodore Micmcomputers

conversation With A Computer is a truly nevel piece of
software that really shows off Amiga's special abilities.
'rbu'll carry on an entertaining voice-synthesis conversation
with your computer, There are wild graphics routines, color-
ful screen displays, sound effects and animated objects
Amiga will challenge you to three separate games that are
guaranteed to pickle your brain NOW
INCLUDES AN INT M O N  10

SOURCE CODE
Conversation With A Computer is 2,000 lines

of Microsoft's amazing Amiga Basic. You can
list the Source code on your screen or printer. The documentation explains how
it all works. It's a complete programming course for your Amiga.

f 2 9 .  9 5Prices include I LAT.  &  postage
Please make cheques, P.O.'s &
payable to COM PUTATILL LTD.
Trade Enquiries Invited

DISC BACK-UP UTILITY £ 3 9 . 9 5
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Cut-Price Disks Lowest  Yet!

Ep
Juki 6 1 0 0
.lakt 6 1 0 0
Ricoh 1 3 0 0 1 1 6 0 0
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disks from
Direct Disk
Supplies

-num

Coloured 'Universal disks at lowest p r i c e s t 7 I

Higrade Rainbow a  2sColoured disks Ot
i
‘
f -

Use coloured disks to code your files. e 18. 99 - 2 5  disks
Buy our rainbow pack of 5 different E  3 5 . 9 9 -  5 0  disks
coloured 'Universal' disks. E  6 9 . 9 9 -  100 disks
Without doubt the best value E 1 2 9 . 9 9 -  200 disks

mommemimmelm. . . . . . . . . . . . . m. : 12m
in qualify and price,
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109 tp.iaMv Brit isn printer ribbons in 6 packs

Printer G r o u P  6  1 2  2 4
Srother  141115125135 6 9 6 S C  C 1 4 . 5 3  E 2 5 . 5 1  C 4 2 . 7 5
Brother  14015125135 5 9 6 0 A S  C 2 3 . 1  C 3 9 . 5 8  C 6 7 _ 1 0

1 C 4 2 - 7

Cannon P 8 0 0 8 0 1 ,  2 2 3  C 2 4 • 4 3  1  C 7 2 . 5 6
Diablo Bytype I t 5 6 7 0 A S  C 1 4 • 0 8  C 2  C29.9 471

. C 4 1  C6/.93

.51

Epson W A  4 5 4  E 1 6 . 5 0  5  C 4 9 . 9 7
Epson PS1100113(80 2 7 3  C 2 3 . 3 9  C 3 9 . 9 9FX1101%110X100 3 2 0  C 5 6 . 9  C 2 9 .

£ 3 3 . 2 3  3  C 9 6 . 3 1

561S S  C 1 1 . 4 3  0 9 . 9 8  8 4C1 8 •3 3  C 2 9 . 6 4  C 5 4 5 4

.

92  C 5 0 . 4 0
5 6 2
0
A
6910AS C 1 7 . 0 7  E
6981AS C 2 7 . 2 5  C 4 6 . 7 5  E 7 9 . 3

Ribbons avaltable tor
most other printers.
Plet a s i c
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3M -  The BRAND leaders

at CASH 'N CARRY prices
If it's quality, reliability and security then it's 3M Direct Disk Supplies always

' give the best price. In tact its so special that the minimum quantity is 20 disks.
59DE1-481p1 744 2 0  disks E24_99 R e m e m b e r  VAT & Delivery
DSDD-48tpi 745 2 0  disks E28. 99 ar e included - No extras from DDS

LISCID-961pi 747 2 0  disks E35-99
A N E W

Offer 1 --5.25"liniversar% r a d e  disks
on

E 2 6 . 9 9 -

tabs. Nothing wasted on far)cy

• b r a n d

ks are packed in 25's. complete with envelopes lab
ei sets and write protect

E 1 4 . 9 9 -  2 5  disks n a m e s ,  just plain good value you can relySO diskS

E 4 9 . 9 9 -  100 dist% *  Life-time no w a r r a n t y*  Full  spec Higrade disks, rnade 6 0 %  ciipping level
C 9 6 . 9 9 - 2 0 0  disks *  Hub q u i b b l e  t o

-rings on 5.25" disks
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c2.19.99_ 500 disks t  No  extras - VAT& deliverY included-ALL PRICES INCLUDE VAT
& DELIVERY TO YOUR DOOR!-

NO HIDDEN EXTRAS

to suit air drives SSSD, SSOD, SSD!),
DSDD & DSOD 48 or 96tpi (40/80)

3.5" ltligrade disks

Offer 4

floppy disks complete with
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2 notc L i
h° t w o  index holes.

of 25 disks_Again, packed in complete  Sets

I  5  25" 1 0 0  disk40  di sk
3.5" B O  di sk

(single or double sided135tpt)
e-ti Me Warranty & fully certifiedOty
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VER1
Cheapest Storage Boxes
l i br a r y  Boxes  - 1 0  di sks
V i s i on-10  e tc  (clear front) C  8 . 9 9  8  box e s
SEE-10 (Strongest Sox!) £ 1 2 . 9 9  6  box e s

Lockable Boxes -  smoked perspex top
4
t

5" 6 0  di sk  £ 1 0 . 9 9C1 3 . 9 9  l e

1
1
0
3
1
8
9
9
9  
0
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0
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How to Order
1. DIAL-A-DISK on 01-979 7811, and give your ACCESS

or VISA number and expiry date.
2. Send your cheque etc. to Direct Disk Supplies Ltd.
3. Official Orders. Bona-fide orders from Universities,

Colleges, Schools, Charities, etc. are very welcome.

VISA DIAL-A-DISK

2T:014079 7811
A rt m . r4  l at v . ,
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,  
N
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,Dept AB, FREEPOST, 129 High Street, Hampton Hill, Middlesex TW1 2 1BR
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pub card games in this  country. but
have you ever considered trying to beat
your computer  ins tead o f  batt ling
against the champ down at your local?
Now's your  chance. i f  you've got a
PI us/4.
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It is  assumed that the player knows
how t o  play  cribbage. The rules are
exactly those given in Ho_yle's Rides of
Games. Since some aspects of scoring
points very from region to region, the
points scored in this version will be re-
iterated i n  t h i s  introduc tion, T h e
following points should thus be noted.

1) Due to the layout of the cards X is
used to represent a 10.

2) Input is  handled by  means o f  a
joystick in port two. When asked to
play or discard a card, simply move
the marker which appears above the
cards to the required position and
press the lire button. When entering
your points ,mov ing t he  joys tick
<  r ight a n d  <  left inc r eas es
and decreases the points  counter
respectively. Once' again pressing
fire enters  y o u r  response. T h e
program i s  pr otec ted aga ins t
attempts to discard or play the same
card twice. Attempts to c laim too
many points  produce a n  er r or
message. The Plus/4 always claims
the correct number o f  points for
itself but, if  you don't claim all your
points, the Plus/4 will steal them.

P L U S / 4

Cribbage
I f  you've ever played cribbage then you'll knotv just,

what an addictive game i t is and i f you haven't then try
our Plus/4 version o f the game

By Hugh McGhee

3) Each player is  dealt six cards and
must discard tw o  cards into the
crib. T h e  Plus /4 plays a  s imple
strategy choosing its best four cards
after consideration of the two cards
it i s  discarding. T h e  cards  ar e
shuffled after every hand but only
cards are shuffled out of the pack to
save time. The program differen-
tiates between dealer  and  n o n -
dealer. The player who doesn't have
the c r ib always receives the fi rs t
card.

4) The Plus /4 cuts the cards for  the
initial cr ib. The lowest card wins.
Note tha t  i n  th is  game the ace
always c ounts  a s  o n e .  I l le g a l
combinations are no t  allowed so
two aces of spades, for example, will
not be  displayed. T ies  however,
such as both players cutting a two of
different suits , are permitted, i n
which case the cut will be performed
again.

5) The first player to obtain 121 points
or more wins.

6) Note that in the run up the Plus/4
will check your cards if you say you
can't go. This is the only time the
Plus/4 examines your cards but it
does not cheat. Any discovery of an
ability  to play after entering 'can't
go* will produce an error message,
as will an attempt to playa card that
would result in a total excess of 31.
The Plus/4 does not play a strategy
in the r un up  except that i t  w il l
always make the total 31 i f  it can. It
will not, however, always make the
total IS even if  it can.
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7) The ending of a go in the run up has
proved the most tricky operation in
practice. I f  the player plays last the
Pitts/4 does not know that t he player
cannot go unless the total is 31 or
the las t  c ar d has  been played.
Otherwise the player  mus t enter
'can't go'  before entering the last
point.

Points are scored as follows:

A) T w o  points  f o r  any  pairs , s ix
points for three cards of a kind and 12
points for four cards of a kind.
B) T w o  points for  any combination
of cards totalling 15, counting picture
cards as 10.
C) F o r  any  r un o f  three o r  more
cards, count one point for each card in
the run.
D) F o r  obtaining a total of  15 or 31
in the run up. score two points.
E) F o r  playing the last card in any go
in the run up, score one point.
F) F o r  a flush of  four cards in your
hand. score four points. Note there are
no points for a flush or four in the crib.
(1) F o r  a flush of  five, either in your
hand or  in the crib, score five points.
H) I f  the starter card is a jack, and it
is y our  c r ib, add t w o  points  when
counting your hand in the main game.
I) I f  you have a jack either in your
hand or in the crib of' the same suit as
the starter card, count one point.

S) The game is  played o n  the high
resolution screen t o  fac ilitate the
different background colours.

Variables

The array CA$(n,n) has four rows and
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14 columns. Columns one to 13 hold
hold the denominations o f the cards
from ace through to  king. The zero
element of each row holds the suit for
that row. The suits are, i n  order,
spades. hearts, clubs and diamonds.

The 13  cards shuffled o u t  o f
the pack for each hand are placed in
the SDS(m,n) array. This has two rows
of 13 columns, row zero holding the
denomination o f  the cards and row
one their respective suits.

The array CS(m,n) has four rows
and six columns. This holds the initial
six cards dealt to  each player. The
Plus/4's denominations and suits are
in rows zero and one respectively, the
denominations a n d  su i ts o f  th e
player's cards are in  rows two and
three respectively.

The array FS(m,n) is used after the
discard has taken place. It has six rows
of five columns and is the major card
array used in the game. The first four
elements in rows zero, two and four
hold the denominations o f the four
cards in the Plus/4's hand, player's
hand and the crib respectively. The
associated suits are stored in the first
four elements of rows one, three and
live. A t  the commencement o f  the
main game the fi fth element o f each
relevant row will be occupied by the
denomination and suit o f the starter
card. which is used by all hand.

The face values fo r  the deck o f
cards are stored in the array P%(m,n)
row zero holding the values one (for

P L U S / 4

The major scalar variables are as follows:
Plus/4's points

P— P l a y e r ' s  points
TP— U s e d  in run up to indicate number of cards played in the current go.

Used in total the points in the points count routine. Also used in
the run up to hold the total face values in the current go.

PO— U s e d  in the main game to hold the total points count being the sum
of T above and the result of checks for flushes, jacks etc. Also used
to hold points scored in the run up as T is otherwise engaged.

ML— F l a g  used to indicate who played the current card in the run up. If
ML is one then the PLus/4 played last, and if ML equals two the
player did.

IC— F l a g  used in the run up to indicate whether or not the Plus/4 can
play a card. The Plus/4 is able to play a card whilst IC is equal to
one and unable to go i f equal to zero.

YC— S e r v e s  the same purpose as IC for the player.
MG, YG— These two variables hold the number of cards played in the run up

by the Plus/4 and the player respectively.
WC— S i g n i fi e s  who holds the crib. If  set to one then the Plus/4 has the

crib and i f set to two the player has the crib.

the ace) to 13 (for the king), whereas
row one holds the values one to 10 (for
the purpose of counting I5s).

The respective values o f  the
shuffled cards are placed in the array
Sck(m,n) after shuffling, The values
are transfered t o  C%(m.n) a fte r
dealing the cards and are finally stored
in the VcTh(m,n) array after the discard.
The arrays Suk(m,n) and V%(m,n)
have exactly the same format as the
SS(m,n) and FS(m,n) arrays described
above.

The array R70(m,n) is used by the
sorting routine fo r  run checks. The
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unsorted cards are placed in row one
and a fte r transfer b y  the sorting
routine into row zero. That row is
sorted into ascending order.

The arrays M%(11) and Y70(m) are
row vectors each containing fo u r
elements. These arrays are used in the
run u p , and, a  non-zero element
indicates a played card. As is general in
this program, any variable prefixed by
the letter h4 indicates a value used by
the P l u s /4 ,  whereas variab les
associated with the player are prefixed
with a Y.

PROGRAM: CRI BBAGE

1000 DEF FNA M- I NT( 1 1 1 4 1 ) ( 1 ) * Z) . 1
1010 COSUB3360:GOSUB4390
1020 GOSUB3710:G0SUB3470
1030 DO
1040 :GOSUB3770
1050 :GOSUB4060:G0SUB3860:GOSUB1
900
1060 : I FHP>1200RYP>120THEN1080
1070 :GOSUB1100:GOSUB3470
1080 1.00PUNTILMP>1200RYP>120
1090 G0T04530
1100 TP - 4 : R= 2 : W= 9 : 0 = S D$ ( 0 , 1 2 ) : S
$-SD$(1, 12) : G0SU82470
1110 F0RA-0TO4STEP2
1120 : F$ 1 A , 4 ) =0 : F$ ( A - 1 - 1 , 4 ) - S $ : V 7 .
( A , 4 1 = P ( 0 , 1 2 ) : V M A + 1 , 4 ) - P 7 ( 1 , 1 2

1130 NEXT
1140 I FWG-2THEN1210
1150 A=2: P0=0: GOSUB1320: I FYP>120
THEN1300
1160 B-40: R=18: S=24: C=0: COSUB333
0
1170 S$- "FOR ME": A-0 : P0-0 : GOSUB1
430:IFMP>120T1-IEN1300
1180 A - 0 : W- 0
1190 FORR-161' 037STEP7: S$=F$(5, A)
: 0=F$(4 , A) : GOSUB2470 : A-A+1 : NEXT

1200 S $
-
" I N  
T H
E  
C R
I B  
F
O
R  
M
E
" :
A
- 4

: P0-0: GOSUB1490: WC-2: GOT01270
1210 S$="FOR ME": A=0: P0=0: GOSUB1
440: I FMP>120THEN1300
1220 B - 4 0 : G - 0 : R- 0 : S - 6 : G 0 5 UB 3 3 3 0
1230 A=2: P0=0: COSUB1310: I FYP>120
THEN1300
1240 A - 0 : W- 1 8
1250 F0 RR- 1 6 T0 3 7 S TE P 7 : S $ - F$ ( 5 , A )
: 0 - F$ ( 4 , A ) : G 0 S UB 2 4 7 0 : A =A +1 : NE X T
1260 EP=9: A=4: P0=0: G0SUB1370: 14C=
1
1270 I FWC-1THENR-18 : S-24 : ELSER-0
:S=6
1280 B -40 : 0 -0 : COSUB3330 : 13 -14 : R-9
:S=9:COSUB3330
1290 B - 5 : R- 1 0 : S - 1 4 : CO S UB 3 3 3 0 : B =1
6: R=15: S=R: GOSUB3330
1300 RETURN
1310 I FFS(A , 41"J "THENPO=PO4-2
1320 13-1 : 00-FUA-1-1 , 0 )
1330 FORG=1T04
1340 I FF$(A4-1, C)-(14THENB-B4-1
1350 NEXT
1360 I FB-4ANDF$(A+1 , 4 )<>0$THENP0
-PO4-4:ELSEIFB-5THENPO-P0+5
1370 FORB-0TO3
1380 I FF$ ( A , B ) - " J " A NDF$ ( A 4 - 1 , B ) =F

$(A+1, 41THENPO-PO4-1: 8-4
1390 NEXT
1400 F 0 R B - 0 T 0 4 : R M 0 , B ) - V V A , B ) : R
7 . (1 , B ) -0 . (A . 1 , 13 ) : NEXT
1410 COSUB1600
1420 PO-P0i -T: G0102710
1430 I FF$ ( 0 , 4 ) - " J " THE NP O - P 0 . 2
1440 B - 1 : Q $ - F$ ( A 4 - 1 , 0 )
1450 FORG-1T04
1460 I FFUA , C) =O THE NB - E 1 4
-
1
1470 NEXT
1480 I FB-4ANDF$(A . 1 , 4 ) (>Q$THENPO
=PO4.4:ELSEIFB=5T1-IENPO=P0+5
1490 FORB=0T03
1500 I F F S ( A , B ) - " J " A N D F $ ( A -
1 ,
1 , B ) = F
$(A+1,4)THENPO-P0A-1
1510 NEXT
1520 F0 RB - 0 T0 4 : RV 0 , B ) - V 7 . ( A , B ) : R
7. (1 , 13)=VMA+1, B) : NEXT
1530 GOSUB1600: P0-P0+T
1540 I FP O - O THE NO - "NO  POI NTS "4-S
$:GOT01560
1550 0 - S T R W 0 ) : I F P 0 > I T H E N O = 0
-F" POI NTS " A - S $ : E L S E 0 - 0 - F"  POI NT

"4-S$
1560 C H A R , 7 , 1 2 , 0
1570 FORA=1T02000: NEXT
1580 I FPO>OTHENSOUND1, 930, 18: MP-
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•P+P0: R=36: S-9: P-MP: GOSUB3350 2 0 4 0  IFIC=OANDYC-OANDEP-OTHENPO= 2 5 6 0  0 - " V " : X = 9 : Y - 1 7 : C - 9 : 0 = 3 7 : S -
1590 13-29: R=12: S-R: C-7: GOSUB3330 10NMLG0S1FB2260, 2710  7
:RETURN 2 0 5 0  E P - 0 : T= 0 : TP - 0 : I C- 1 : Y C- 1 : CHA  2 5 7 0  G0SUB4630: I FX=9THEN2900: ELS
1600 B=0 : G0SUB3240 : T-0 : A=1  R , 3 7 , 1 2 , "  " : P - T : R - 3 7 : S - 1 2 : G O S UB  E C - ( X - 2 ) / 7 - 2
1610 F0 RB - 0 T0 3 : I FRM0 , 8 1 + 1 = RM0 ,  3 3 5 0  2 5 8 0  I FY V C) <>0 THE N2 8 9 0
11+11THENA=A+1:NEXT 2 0 6 0  LOOPUNTILMG+YG-8ORMP>1200RY 2 5 9 0  I F T +
0
/ 7 , ( 3 , C ) > 3 1 T H E N 2 8 8 0
1620 I FA - 5 THE NT=5 : 0 0 T0 1 7 5 0  P > 1 2 0  2 6 0 0  R-X: S-16: P=YG* 1: GOSUB3350
1630 I FR7 . (0 , 0 )+1=R7 . (0 , 1 )ANDRMO,  2 0 7 0  C- 6 : R=1 8 : S - 1 9 : 8 5 : G O S UB 3 3 1 0  2 6 1 0  TP=TP+1: Y7, (C)-1 : YG=YG* 1
1 1 + 1 - 1 1 7 . ( 0 , 2 ) A NDR0 , 2 1 + 1 = RU0 , 3 )  2 0 8 0  C=16 : R-7 : S=7 : 8 -23 : GOSUB3330  2 6 2 0  1 0 . ( 1 , TH=V 7 . ( 2 , C)
THENT-T+4 2 0 9 0  R-16 : S -R: G0SUB3330  2 6 3 0  T - T + W t ( 3 , C ) : R = 3 7 : S . 1 2 : 1
3
= T : G
1640 I FR7 0 0 , 0 ) +1 - 1 1 7 . 1 0 , 1 ) A NDR( O ,  2 1 0 0  13-32: C-7: 11-12: S-R: COSUB3330 OSUB3350
1 ) +1 - R7 . ( 0 , 2 ) A NDR% ( 0 , 2 ) +1 - l a ( 0 , 4 )  2 1 1 0  RETURN 2 6 4 0  4 L - 2
THENT-T+4 2 1 2 0  I FMG=41HEN2450 2 6 5 0  I FYG+MC-80R(YG=4ANDI C-0)THE
1650 I FR7 ( 0 , 0 ) +1 =R7 ( 0 , 1 ) A NDR7 . ( 0 ,  2 1 3 0  I FT>4ANDT<15THEN2310: ELSEI F NP 0 =P 0 +1 : E P - 1
1
1
.
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0
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THENT=T+4 2 1 4 0  D0 : A - FNA ( 4 ) - 1 : L O O P UNTI L MMA  2 6 7 0  I F1 - 3 1 THE NP 0 - 2 : I C- 0 : Y C=0 : E P
1660 I F 1 1 ( 0 , 0 1 + 1 - R ( 0 , 2 ) A N D R U O ,  ) - 0  - 1
21+1-R7. (0 , 3)ANDR%(0, 31+1-1C4(0, 4)  2 1 5 0  1 4 - 0 : S $ - E $ ( 1 , A ) : 0 = F $ ( 0
3
A )  2 6 8 0  
I F T P > 1 T H E N G 0 S U B 2 9 7 0

THENT-T+4 2 1 6 0  R - ( A * 2 1
1
r 5 + C A * 2 1 0 6 : G O S U 8 2 4 7 0  
2 6 9 0  
I F T P > 1 0 R P O > O T H E N G
O S U B 2 7 1 0

1670 I FR7. (0 , 1 )+1-R7. (0 , 2 )ANDR76(0 ,  : S -7 : P=MG+1: GOSUB3350  2 7 0 0  RETURN
2 ) + 1 = R% ( 0 , 3 ) A NDK ( 0 , 3 ) + 1 - R7 ( 0 , 4 )  2 1 7 0  TP-TP+1 : MC-MG+1 : M7(A ) -1  2 7 1 0  CHAR, 8 , 12 , "ENTER NO.  O F  P01
THENT=T+4 2 1 8 0  T- T+V % ( 1 , A ) : R=3 7 : S . - 1 2 : P - T: C N T S  " : I FE P =9 THE NCHA R, 2 8 , 1 2 , " I N C
1680 I FT-4THEN1750: ELSEI FT>4THEN 0SUB3350  R I B "
1720 2 1 9 0  R7. (1 , TP)=V7. (0 , A)  2 7 2 0  F- 9 9 : R=1 : S - 2 0 : P - 0 : G O S UB 4 6 3 0
1690 F0RB-OTOTP-2: FORC-B+1TOTP-1 2 2 0 0  NI L-1 : F - 0
: F0RD=C* 1T0TP 2 2 1 0  I FMG+YG-80R(MG=4ANDYC-0)THE 2 7 3 0  CHA R, 8 , 1 2 , "
1700 I F R 7 ( O , B ) + 1 - 1 1 7 . ( 0
1
C ) A N D R I , ( 0 ,  N P 0 -
P 0 + 1 : I C O : Y C -
0 : E P - 1  
" : I F E P -
9 T H E N C
H A R ,
2 8 , 1 2 , "

C) +1 - 1 M( 0 , D) THE NT- T+3  2 2 2 0  I FT-15THENPO-P0+2 n
1710 NEXTD, C, B  2 2 3 0  I FT- 3 1 THE NP 0 - 2 : I C=0 : Y C- 0 : E p  2 7 4 0  I FP-POTHEN2830: ELSEI FP>POTH
1720 FORA-0TOTP-1: F0RB-A+1T0TP - 1  E N 2 8 2 0
1730 I FK A 0 , A 1 - 1 M0 , 1 3 1 THE NT- T+2  2 2 4 0  IFTP>1THENGOS1JB2970:ELSEIFP 2 7 5 0  R - P 0 - P : 0 - " I  CL A I M" +S TRUR)
1740 NEXTB, A 0 - 0 T H E N 2 2 9 0  + "  " : I FR>1 THE NO $ - O WP O I NTS " : E L S
1750 A =0  2 2 5 0  I FPO-OTHENCHAR, 8, 12, "NO POI  E Q $ - Q $ +"P O I NT"
1760 F0RB-0T0TP: A -A+R%(1 , 8 ) : NEXT NTS  FOR ME": G0T02290  2 7 6 0  C H A R , 8 , 1 2 , 0
1770 I FA=15THENT-T+2 : COT01890 : EL  2 2 6 0  I FPO>OTHENSOUND1, 930, 18: MP= 2 7 7 0  FORA-1T01645: NEXT
SEI FA<15THEN1890 M P + P 0 : P = M P : R - 3 6 : S - 9 : G O S U B 3 3 5 0  2 7 8 0  CHA R, 8 , 1 2 , "
1780 I FTP<4THEN1830 2 2 7 0  0 = S T R W O ) : I F P O - I T H E N O = O $  •
1790 FORA-0T01: FORB=A* I TO2 + "  POI NT FOR ME " : E L S E Q $ =0 +"  P O I  2 7 9 0  YP=YP* P: MP-MP+R
1800 FORC-B+1T03: FORD-C+I TO4 N T S  FOR ME "  2 8 0 0  P=MP: R-36: S=9: GOSUB3350: S01I
1810 I FR7 . ( I , A ) +1 0 . ( 1 , 8 ) +1 0 . ( 1 , C) +R 2 2 8 0  CHAR, 7 , 12 , Q$  N D 1 , 9 3 0
5
1 8 : I F M P > 1 2 0 T H E N Y P - 0 : R E T U
Z( 1 , D) - 1 5 THE NT- T+2  2 2 9 0  FORA-1T01645: NEXT R N
1820 NE X T0 , 0 , 8 , A  2 3 0 0  RETURN 2 8 1 0  G0T02840
1830 FORA=0T0TP-2: FORB-A+1TOTP-1 2 3 1 0  A - 5
-
8 - 3  2 8 2 0  
C H A R ,
8 , 1 2 , " I  
M A K E  
I T  
L E S S
! "

:PORC-B+1TOTP 2 3 2 0  DOWHILEB>=0 : S O U N D 1 , 2 0 , 7 0 : F O R A - 1 T 0 1 6 4 5 : N E X T :
1840 I F R M 1 , A ) + 1 1 1 1 , 8 ) + R U 1 , C 1 - 1  2 3 3 0  I F T + V
7
( 1 , 1 3 ) - 1 5 A N D M 7 . ( 1 1 ) - 0 T H E  
0 0 1 0 2 7 1 0

5THENT-T+2 N A - B : E X I T : E L S E B - B - 1  2 8 3 0  YP-YP+PO
1850 NEXTC, B, A 2 3 4 0  LOOP 2 8 4 0  I FPO>OTHENSOUND1, 930, 18: R=3
1860 F0RA-OTOTP-1: FORB=A+I T0TP 2 3 5 0  I FA 5 A NDRND( 1 ) › . 5 THE N2 1 5 0 : E  6 : S=15 : P-YP: GOSUB3350
1870 I FR% ( 1 , A ) +R( 1 , 1 3 ) - 1 5 THE NT=T LSE2140  2 8 5 0  F0RA-1T0500 : NEXT
+2 2 3 6 0  A=5: 13-0: C=5 2 8 6 0  CHA R, 1 , 2 0 , " 0  "
1880 NEXTB, A 2 3 7 0  DOWHILEB<4 2 8 7 0  RETURN
1890 RETURN 2 3 8 0  I F T
0
/ ( 1 , 8 ) - 3 1 A N D W X ( 8 ) = O T H E  
2 8 8 0  
C H A R ,
8 , 1 2 , " T O T A L  
O V E
R  
3 1 ! "
:

1900 CHA R, 1 0 , I 2 , "  R U N  UP.  NA - B : E X I T  F O R A = 1 T 0 1 6 4 5 : N E X T : G O T 0 2 5 5 0
. . " : FORA-1T01645 : NEXT: CHAR, 18 , 12  2 3 9 0  IFT+V7. (1,13)<32ANDM7. (13)-0THE 2 8 9 0  CHA R, 8 , 1 2 , "THA T' S  CHEATI NG!
, IF I P  N C - 8  ! " : F O R A - 1 1 0 1 6 4 5 : N E X T : G 0 T 0 2 5 5 0
1910 CHA R, 3 0 , 1 2 , " TO TA L : "  2 4 0 0  B-13+1 2 9 0 0  A=0: 8-5 : DOWHI LEA<4
1920 EP-0 : T-0 : MG=0 : YG=0 : I C- . 1 : YC-
,  2 4 1 0  L O O P  
2 9 1
0  
I F Y 7 4 ( A ) = 0
A N D T * V 7 ,
( 3 , A ) < 3 2 T H
E

1: TP-0: ML=WC 2 4 2 0  I FA<5THEN2150: ELSEI FC<5THEN NB - A : E X I T: E L S E A - A +1
1930 R- 37 : S - 12 : P=T: COSUB  3 3 5 0 : C=  A - C: G 0 1 0 2 1 5 0  2 9 2 0  LOOP
0 2 4 3 0  CHA R, 8 , 1 2 , " I  CA N' T  GO 2 9 3 0  IFE1=5THEN2950
1940 R - 1 8 : S - R : 0 - " r c  A i l s  C i l s  C  "  2 9 4 0  CHA R, 8 , 1 2 , "O H YES YOU CAN
] [ c  S P : G O S UB 3 3 4 0 : R- 1 9 : S - 2 1 : 0 . - "  2 4 4 0  FORA=.1T01645:NEXT " : F O R A = 1 T 0 1 6 4 5 : N E X T : G 0 T 0 2 5 5 0
Is  B ]  I s  B] ": C0S1J B3340 2 4 5 0  I C-0 : I FYC-0ANDML- I ANDEP-OTH 2 9 5 0  YC-0: I FI C-OANDML=2ANDEP-0TH
1950 R = 2 2 : S - R : 0 - " [ c  Z i l s  C i l s  C  ENP0-1 : EP-1 : GOT02260  E N P 0 = 1 : E P - 1 : G 0 T 0 2 7 1 0
i [ c  X ] " : G O S UB 3 3 4 0 : R- 1 : S - 2 0 : P =0 : C 2 4 6 0  RETURN 2 9 6 0  RETURN
0SUB3350 2 4 7 0  COLOR0, 2 2 9 7 0  I FTP=2THEN3140
1960 R- 2 3 : S - R: O =" P TS . " : G O S UB 3 3 4  2 4 8 0  CHA R, R- 2 , W, " [ s  0 1 1 c  Y ] [ e  Y ]  2 9 8 0  13-1: GOSUB3230: 1. -0: 0=1
0 : C- 6 : R= 1 8 : S - R: 0 - " CA N' T" : G O S O B 3  l c  Y ] [ s  P P : CHA R, R- 2 , 1 4 + 6 , " l s  L i [  2 9 9 0  FORC-BTOTP-1
340 c  P ] [ c  P i l e  P i t s  @ I "  3 0 0 0  I FR( 0 , C) +1 <>1 0 . ( 0 , C+1 ) A NDR%
1970 C
- 7
: R - 1
9 : S -
R :
0 - " G
O " : G
O S U
B 3  
2
4
9
0  
F O
R Y
- W
+ 1
T O
W
+ 5
: C
H A
R ,
R -
2 ,
Y ,
" [  
( 0
,
C
) <
>
1
1 (
0 ,
C
+
1 )
T
H
E
N
D
- 1
:
G
0
T
0
3
0
3
0

340 c  H i  [ c  1 4 , 1 '
1
: N E X T  3 0 1 0  
I F R M 0 , C ) < > R 7 . ( 0 , C
+ 1 ) T H E N D - D

1980 DO 2 5 0 0  I F S $ = " I s  W O R S $ - " [ s  2 ) " THE  + 1
1990 P O - 0  N C O L O R 1 , 3 , 5  3 0 2 0  I FD>2THENL-D
2000 IFML-1ANDYC=1THENGOSUB2540:  2 5 1 0  C H A R , R
-
1 , 1 4 + 1 , S $ : C H A R , R + 1 , W +  
3 0 3 0  
N E X T

00T02060 5 , W C H A R i R , W + 3 , Q $  3 0 4 0  I FL-TPTHEND-L : GOT03130
2010 I FML-2ANDI C-1THENGOS1F82120:  2 5 2 0  I F S $ - " [ s  W O R S $ - " [ s  Z ] " THE  3 0 5 0  I FL - 0 THE N3 1 4 0
G0T02060 N C O L O R 1 , 1  3 0 6 0  DO
2020 I FML-1ANDYC-0ANDI C=I THENGO5 2 5 3 0  COLOR0, 6, 5: RETURN 3 0 7 0  8 -TP-L+1 : G05UB3230 : D=1
UB2120: 00T02060 2 5 4 0  I FYG-4THEN2950 3 0 8 0  F0RC-BTOTP-1
2030 I FML-2ANDI C-OANDYC-1THENGOS 2 5 5 0  CHAR, 8 , 12 , "YOU TO PLAY 3 0 9 0  I FRU0 , C) +1 - R7 ( O , C+1 1 THE ND-U82540: 00T02060 I P 0+1
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POTH

$(R)
:ELS

:SOU
REILI

SS!"

:R=3

P . .

NG!

THE

N! !

OTH

)R%
)30
)-D

ID=

)0: ELS

1350

P=T:C

0)THE

=0:EP

710

F POI
' I N C

14630

3100 NEXT 7 . ( 1 , C + 1 )  T H E N T = 4 : E L S E T - 0
3110 I FD>2ANDD<>LTHENL=D: GOT0307 3 6 8 0  A - A +1  4 1 4 0  IFT>OTHENGOSUB1750:ELSEGOSU
0 3 6 9 0  NEXT 8 1 6 9 0
3120 LOOPUNTI LD<30RD-LORB>TP-2 3 7 0 0  RETURN 4 1 5 0  F=0: MG=1: F0RPO=0T05
3130 I FD-LTHENPO-PO+L: RETURN 3 7 1 0  C H A R , 6 , 1 0
;
" f c  A i l s  * i [ s  * ]
[  4 1 6 0  I F P O -
X O R P O = Y O R P O = P O R P O
- L T H E

3140 L =1 : C=TP : B - TP - 1  s  * ] f s  * ] [ s  * ] [ s  * ] [ s  * ] [ s  * ) [ s  N 4 1 8 0
3150 DO * ) ( s  * ] [ s  * ] [ s  * ] [ s  * ] [ s  * ] [ s  * 1  4 1 7 0  I FMG=I THENR=PO: MG=2: ELSES-P
3160 I FK ( 1 , 1 3 ) - W7 . ( 1 , C) THE NL =L +1 :  E s  * fi s  * ] [ s  * ) ( s  * 1 E s  * ) E s  * ] [ s  0
B=B-1 * l l s  * l l s  * l l s  * H s  * I l s  * l l s  *  4180 NEXTPO
3170 LO0PUNTI LB<10RB<TP-3ORK(1 ,  i [ s  * ] [ s  * ] [ s  * l l s  * ] [ c  S P  4 1 9 0  I FC( 0 , R) - 0 . , ( 0 , S ) THE NF- 2 : G O
B)<>10. (1, C) 3 7 2 0  F0 RY =1 1 T0 1 3 : CHA R, 6 , Y , " [ s  B ]  T 0 4 2 3 0
3180 I FL=1THEN3220  4 2 0 0  I FA 6 S ( C7 ( 0 , R) - C7 . ( 0 , S ) ) <3 t HE
3190 I FL-2THENP0=P0+2 E s  B P : N E X T  N F - 1
3200 I FL-3THENP0=P0+6 3 7 3 0  CHA R, 6 , 1 4 , "E c  Z I [ s  * ] [ s  * ] [  4 2 1 0  I FC% ( 1 , R) +CM1 , S ) - 1 5 THE NF=F
3210 I FL=4THENPO-PO+12 s  *
) [ s  *
] [ s  *
) [ s  *
] [ s  *
l l s  *
l l s  
+ 2

3220 RETURN * l l s  * ] [ s  * l l s  * ] E s  * 1 ( s  * ] [ s  * 1  4 2 2 0  I FC7 . ( 1 , R) +C% ( 1 , S ) - 5 THE NF- F+
3230 F0 RC- B T0 TP : 1 1 7 . ( 0 , C) =R( I , C) :  E s  * I f s  * ] E s  * l l s  * ] E s  * l l s  * l l s  1
NEXT * H s  * l l s  * I [ s  * ] [ s  * l l s  * ] [ s  *  4230 IFWC=1THENT.T+F:ELSET-T-F
3240 DO ] [ s  *
] [ s  *
l l s  * i [ s  * ]
[ c  X I "  
4 2 4 0  
I F T > B T T H E N B T
= T : P O K E 2 0 8 , R
: P O

3250 0 - 0  3 7 4 0  C H A R , 3 1 , 9
3
" M E  .
" + S T R U M P )  
K E 2 0 9 , S

3260 FORC-BTOTP-1 3 7 5 0  CHAR, 30 , 15 , "YOU : " +S TR$ ( Y P )  4 2 5 0  NEXTL , P , Y , X
3270 I FFC7 . (0 , C)<-R(O , C+1 )THEN330  3 7 6 0  RETURN 4 2 6 0  I FBT=OTHENR-0 : S4 : ELSER-PEE
0 3 7 7 0  A - 0 : W- 1 8  K ( 2 0 8 ) : S - P E E K ( 2 0 9 )
3280 R- 1 1 7 . ( 0 , C) : RM0 , C) - R( 0 , C+ 1 )  3 7 8 0  F0RR-2T037STEP7 4 2 7 0  F $ ( 4 , 0 ) - C $ ( 0
1
R ) : F $ ( 5 , 0 ) - C $ (
3290 M0 , C+ 1 ) - 1 1 : D= D+ 1  3 7 9 0  Q $ - C$ ( 2 , A ) : S $ - C$ ( 3 , A ) : G 0 S UB  1 , R )
3300 NEXTC 2 4 7 0  4 2 8 0  F $ ( 4 , 1 ) - C $ ( 0 , S ) : F $ ( 5 , 1 ) = C $ (
3310 LOOPUNTILD=0 3 8 0 0  FO RY - 0 T0 6 : CHA R, R- 2 , Y , " [ c  + ]  1 , S )
3320 RETURN [ c  + 1 [ c  + ] [ c  + ] [ c  + ] " : NE X T 4 2 9 0  V Z ( 4 , 0 ) - M 0 , R ) : V 7 . ( 5 , 0 ) - C 7 1
3330 0 =" " : F0 RA =1 T0 1 3 : 0 $ - Q $ +"  " : N  3 8 1 0  A - A +1  1 , R )
EXT 3 8 2 0  NEXT 4 3 0 0  V 7 . ( 4 , 1 ) - 0 , ( 0 , S ) : V 7 . ( 5 , 1 ) - CU
3340 FORA-RTOS: CHAR, C, A, C4: NEXT:  3 8 3 0  F 0 R Y - 9 T 0 1 5 : C H A R , 0
3
Y , " [ c  + ] [  1 , S )
RETURN c  + E [ c  + ] [ c  + ] [ c  + ] " : NE X T 4 3 1 0  A - 0 : FO RB - 0 T0 5
3350 CHAR, R, S , RI GHT$(STR$(P) , LEN 3 8 4 0  I F W C - 1 T H E N C H A R , 7
3
9 , " M Y  C R I B  4 3 2 0  I F B -
R O R B - S T H E N 4 3 6 0

(STR$(9) ) -1) : RETURN " : E L S E C H A R , 7 , 1 5 , " Y O U R  CRI B "  4 3 3 0  F$ ( 0 , A ) - C$ ( 0 , 1 1 ) : F$ ( 1 , A ) - C$ (
3360 DI M F $ ( 5 , 4 ) , C $ ( 3 , 5 ) , C ( 3 , 5 )  3 8 5 0  RETURN 1 , 1 3 )
, n ( 1 , 8 ) , M7 . ( 3 ) , Y % ( 3 )  3 8 6 0  C H A R , I 0 , 1 2
5
" D I S C A R D  T W O  C A R  
4 3 4 0  V Z ( 0 , A ) -
C M 0 , 1 3 ) : V % ( 1 , A ) - C 7 A

3370 DI M V Z( 5 , 4 ) , CA $ ( 3 , 1 3 ) , S D$ ( 1  O S  " : L - 0 : P = 2  1 , B )
, 1 2 ) , P 0 1 , 1 2 ) : V O L 7  3 8 7 0  0 - " V " : X - 2 : Y - 1 7 : C- 2 : 1 2 1 = 3 7 : S =  4 3 5 0  A=A+1
3380 C A $ ( 0 , 0 ) - " [ s  A ] " : C A $ ( 1 , 0 ) - "  7  4 3 6 0  NEXT
[s S i "  3 8 8 0  G O S UB 4 6 3 0 : C- ( X - 2 ) / 7  4 3 7 0  B =1 3 : C- 0 : R- 0 : 5 - 6 : G 0 S UB 3 3 3 0
3390 CA $ ( 2 , 0 ) = " [ s  X ] " : C A $ ( 3 , 0 ) - "  3 8 9 0  I FC$ ( 2 , C ) < > " THE N3 9 2 0  4 3 8 0  RETURN
Es 2 j "  3 9 0 0  SOUND1, 20 , 70 : CHAR, 8 , 12 , "YOU 4 3 9 0  A -RND( -TI ) : COLOR4 , 6 , 5 : COLOR
3400 FORA=0T03 C A N ' T  DI SCARD I T  TWI CE" 0 , 6 , 5 : C O L O R 1 , 1
3410 RESTORE4870 3 9 1 0  FORR-1T01645: NEXT: CHAR, 8 , 12  4 4 0 0  0 - " C U T  FOR CRI B": GRAPH1C 1
3420 FORB-1T013 I I  " : G O  : SCNCLR
3430 RE A DCA ( A , B )  + 0 3 8 7 0  4 4 1 0  C H A R , 1 , 1 , 0 : C H A R , 2 8 , 1 , 0
3440 NEXTB, A 3 9 2 0  F $ ( 4 , P ) = C $ ( 2 , C ) : F $ ( 5 , P ) - C $ (  4 4 2 0  CHA R, 1 , 2 3 , Q $ : CHA R, 2 8 , 2 3 , 0
3450 F 0 R A - 0 T 0 3 : Y U A ) - 0 : K ( A ) - 0 : N  3 , C ) : C $ ( 2 , C ) - " ; S O U N D  1 , 9 3 0 , 1 2  4 4 3 0  CHA R, 1 9 , 1 , " ME " : CHA R, 1 9 , 2 3 , "
EXT- 3 9 3 0  V % ( 4 , P ) - C 7 . ( 2
3
C ) : 0 . ( 5 , P ) = C 7 . (  Y O U "
3460 RETURN 3 , C )  4 4 4 0  D0 : A =I NT( RND( 1 ) * 4 ) : 1 3 - I NT( RN
3470 FORC-0T012 3 9 4 0  L=L+1 : P=P+1 : I FL<2THEN3870  D ( 1 ) * 1 3 ) + 1
3480 DO : A = I NT( RND( 1 ) * 4 ) : 8 - I NT( RN 3 9 5 0  A =0  4 4 5 0  : C- I NT( RND( 1 ) * 4 ) : D= I NT( RND(
1 1 ( 1 ) * 1 3 ) +1 : L O O P UNTI L CWA , B ) <>" "  3 9 6 0  FORB=0T05 1 ) * 1 3 ) + 1 : L O O P U N T I L A < > C O R B < > 1 )
3490 S D$ ( 0 , C I = CO ( A , B ) : S D$ ( 1 , C) =  3 9 7 0  I F C $ ( 2 , 8 ) - " T H E N 4 0 1 0  4 4 6 0  R- 2 0 : W- 4 : 0 $ - CA UA , B ) : S $ = 0 A $
CA$(A,O) 3 9 8 0  F $ ( 2 , A ) = C $ ( 2 , 8 ) : F $ ( 3 , A ) - C $ (  ( A , 0 ) : G O S UB 2 4 7 0
3500 I FB<10THENP7, (1 , C) -B : ELSEPU 3 , 8 )  4 4 7 0  W= 1 4 : 0 - CA $ ( 0 , D) : S $ - CA $ ( C, 0
1,C)=10 3 9 9 0  V4 (2 , A )=C7 , (2 , 13 ) : V7 . (3 , A ) -C7 (  ) : GOSUB2470
3510 P 7 . ( 0 , C) = B : CA $ ( A , B ) - "  3 , 8 )  4 4 8 0  I FB<DTHEN4500: ELSEI FB>DTHEN
3520 NEXT 4 0 0 0  A=A+1 4 5 1 0
3530 GOSUB3400: A-0 4 0 1 0  NEXT 4 4 9 0  CHA R, 1 9 , 1 2 , "TI E " : FO RA - 1 T0 3 0
3540 I FWC-1THEN3630 4 0 2 0  8 - 1 4 : R- 1 8 : S - 2 4 : C=0 : G O S UB 3 3 3  0 0 : NE X T: CHA R, 1 9 , 1 2 , "  " : G 0 T 0 4 4 4
1550 FORC-0TO1OSTEP2 0 : W = 1 8 : A = 0  0
3560 C$ ( 0 , A ) =S D$ ( 0 , C) : C$ ( 1 , A ) =S D 4 0 3 0  I F C $ ( 2 , 0 ) - " A N D C $ ( 2 , 1 ) = " T H  4 5 0 0  CHA R, 1 7 , 1 2 , "MY  CRI B " : WC- 1 : G
$(1, C)  E N 4 0 5 0  0 T 0 4 5 2 0
3570 C ( 0 , A ) = F 1 , ( 0 , C ) : C 7 ( 1 , A ) - P (  4 0 4 0  FO RR- 1 6 T0 3 7 S TE P 7 : 0 =F$ ( 2 , A )  4 5 1 0  CHAR, 16 , 12 , "YOUR CRI B " : WC- 2
I , C) : S $ = F $ ( 3 , A ) : G O S U B 2 4 7 0 : A - A + 1 : N E X T  4 5 2 0  GOSUB4720:SCNCLR:RETURN
3580 C $ ( 2 , A ) - S D $ ( 0 , C . 1 ) : C $ ( 3 , A ) -  4 0 5 0  RETURN 4 5 3 0  COLOR0, 3, 1: COLOR4, 3, 1: COLOR
SD$(1, C+1) 4 0 6 0  CHAR, 10 , 12 , "PLEASE WAI T I ' M  1 , 3 , 5 : G RA P HI CO
3
1
3590 C % ( 2 , A ) - 1
3
7 . ( 0 , C + 1 ) : 0 .
( 3 , A ) = P  
T H I N
K I N G "  
4
5
4
0  
I F M P
> 1 2 0
T H E N
C H A R
,
7 , 6 ,
" [ 1 3
0 ]

%(1,C+1) 4 0 7 0  B=0: TP. . 3: 11T-0 Y O U  HAVE L O S T. .  .OF COURSE! [ 132 ] "
3600 A=A+1 4 0 8 0  FORX=0T02: FORY=X+1T03 4 5 5 0  I FY P >1 2 0 THE NCHA R, 8 , 6 , " [ 1 3 0 )
3610 NEXT 4 0 9 0  FORP-Y+1T04: FORL-P+1T05 B E A T E N .  . . AND BY A  HUMA N! ( I 3 2 ] "
3620 G0T03700 4 1 0 0  I M ( 0 , 0 ) - C M O , X ) : R % ( 0 , 1 ) = C M  4 5 6 0  GOSU84720
3630 FORC-OTOIOSTEP2 0 , Y ) : R 7 . { 0 , 2 ) - C M 0 , P ) : W 4 ( 0 , 3 ) - a (  4 5 7 0  C H A R , 8 , 1 2 , " A N 0 1 H E R
3640 C$ ( 2 , A ) =S D$ ( 0 , C) : C$ ( 3 , A ) =S D 0 , E )  G  A  M E  ? "
$(1, C)  4 1 1 0  117 . (1 , 0 )=0 . (1 , X ) : R7 . (1 , 1 )=C%(  4 5 8 0  CHA R, 8 , 1 4 , "Y E S
3650 C7 2 , A ) - P 4 ( 0 , C) : C7 ( 3 , A ) = P 7 . (  1 , Y ) : W4 ( 1 , 2 ) - C7 . ( 1 , P ) : W7 . ( 1 , 3 ) =C7 . ( N O "
1,C) 1 , L )  4 5 9 0  0 - " [ UP A RRO W] " : X - 9 : Y - 1 5 : C - 9
3660 C$ ( 0 , A ) - S D$ ( 0 , C+ 1 ) : C$ ( 1 , A ) =  4 1 2 0  C0SU83240 : D - 3 2 : S - 2 3
SD$(1, C+1) 4 1 3 0  I FI C7 . (0 , 0 )+1-11%(0 , 1 )ANDI MO,  4 6 0 0  GOSUB4630
3670 0 . ( 0 . A ) = K ( 0 , C + 1 ) : 0 . ( 1 , A ) - P  1 ) + 1 = K ( 0 , 2 ) A N D R % ( 0 , 2 ) + 1 - 1 M 0 , 3 )  4 6 1 0  I FX-9THENSOUND1, 930, 12: RUN
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4620 SOUND1, 930 , 12 : FORA-1T0250: N
E X T : G R A P H I C O
3
1 : N E W : E N D
4630 I F F < 9 9 T H E N C H A R , X ,
1
1 , 0 : E L S E G
0 S UB 3 3 5 0 : I FP < 1 0 THE NCHA R, 2
3
2 0 , "
4640 D0: A-J OY(2) : LOOPUNTI LA-30RA
-70RA-128
4650 I FF( 9 9 THE NCHA R, X , Y , "  "
4660 1FA-128THENRETURN
4670 I FA-3ANDF(99THENX=X+S: I FX>1)
THENX-C
4680 I F A - 7 A N D F < 9 9 T H E N X -
,
X - S : I F X < C
THENX-D
4690 I FA-3ANDF-99THENP=P4-1: I FP>3
OTHENP-0
4700 I FA - 7 A NDE - 9 9 THE NP - P - 1 : I FP <0
THENP-30
4710 G0T04630

4720 RESTORE
4730 FORA-1T076
4740 I FA-190RA-37THENRESTORE4800
4750 I FA-270RA-55THENFORS-1T030:
READC:NEXT
4760 READB,C,D:SOUND1,13,C:S0UND2

4770 F0RP-1T0D: NEXT
4780 NEXT
4790 RETURN
4800 D A T A 7 3 9 , 1 2 , 1 , 7 5 5 , 1 2 , 1
1
7 7 0 , 1
2 , 1 , 8 6 4 , 2 2 , 1 , 7 7 0 , 1 2 , 1 , 8 6 4 , 2 2 , 1 , 7
7 0 , 1 2 , 1 , 8 6 4 , 4 2
4810 DA TA 2 4 5 , 8 6 4 , 1 2 , 1 , 8 8 1 , 1 2 , 1 , 8
8 9 , 1 2 , 1 , 8 9 7 , 1 2 , 1 , 8 6 4 , 1 2 , 1 , 8 8 1 , 1 2
, 1 , 8 9 7 , 2 2 , 1 , 8 5 4
4820 DA TA l 2 , 1 , 8 8 1 , 2 2 , 1 , 8 6 4 , 6 7 , 1 ,

8 3 4
,
1 2
,
1
,
8 1
0 , 1
2 , 1
,
7 9 8
,
1 2 ,
1 , 8
3 4 ,
1

2 , 1 , 8 6 4 , 1 2 , 1 , 8 9 7
4830 DA TA 2 6 , 1 , 8 8 1 , 1 2 , 1 , 8 5 4 , 1 2 , 1 ,
8 3 4
3
1 2
,
1
2
8 8
1 , 5
2 , 1
,
8 6 4
,
1 2 ,
1 , 8
8 1 ,
1

2
,
1
,
8
8
9
,
1
2
,
1
,
8
9
7

4840 DA TA l 2 , 1 , 8 6 4 , 1 2 , 1 , 8 8 1 , 1 2 , 1 ,
8 9 7
,
2 2
,
1
,
8 6 4
,
1 2 ,
1 , 8
8 1 ,
2 2 ,
1 , 8
9 7 ,
1

2 , 1 , 8 6 4 , 1 2 , 1 , 8 8 1
4850 DA TA l 2 , 1 , 8 9 7 , 2 2 , 1 , 8 6 4 , 1 2 , 1 ,
8 8 1
,
2 2
,
1
,
8 9
7 , 1
2 , 1
,
8 6 4
,
1 2 ,
1 , 8
8 1 ,
1

2 , 1 , 8 9 7 , 2 2 , 1
4860 DA TA 8 5 4 , 1 2 , 1 , 8 8 1 , 2 2 , 1 , 8 6 4 , 9
8 , 1645
4870 DA TA A , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , X , J , O,K

READY.

37 SEAVIEW ROAD,
WALLASEY, MERSEYSIDE
145 40N  051-630 3013

C64C Connoisseur Pack
C1280 inc DS 1571 Drive
C128D inc 1900M Monitor
1571 Dr ive for 128
15410 Drive 64/128
1901C Hi-Res Col-Monitor
1900M Mono Monitor  (128)
Thomson/C64 Colour Monitor
Music Expansion System
Sound Sampler C64/128
C64/128 Motherboard
Action Replay
Freeze Frame III B
Expert Cartridge
ORDER BY PHONE WITH

MICROSNIPS LTD

mi c a m
t u t  mama

£234 95
E499.95
E625 00
E269 95
C199 95
£339.95
E149.95
£239.95
E139.95

£29.95
fi g 95
£24 95
E39•95
E31.50

I.C.P.U.G.
the Independent Commodore

Products Users Group
is the largest and most friendly
Computer Club in the country.

• Ov e r  70 local groups with regular meetings
' Superb Newsletter — 80 plus pages of reviews,

news and information every two months
* Free  Software Library
* He lp and Advice
* 2 4  disks of public domain Amiga software

(verified by ICPUG's Mike Todd) available to
members on supply of disk and payment of p&p.

* Discount Scheme
* W e  support all Commodore Machines old and

new: PET, VIC20. 64, 16, +4, 128 and Amiga ...
* Subscription only El 0 per year (U.K.)

Joining Fee add E1.00
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:
- -

n
i

ICPUG Membership Secretary.
Jack C. Cohen,
30, Brancaster Road,

I L  N e w b u r y  Park,ILFORD,
Essex. IQ2,1EP.

PLUS 4

if it's released — we stock It — please phone us
OPEN SIX DAYS

MOMY O U R COMMODOREa p r i l

Citizen 2 colour C64/128 Printer
Silver Reed Daisywheel inc C641128 Connexion
Citizen 120D Printer inc Commodore Interface
MPS801
MPS803 Ribbon
120D Ribbons
1000 Sheets Fanfold
2000 Sheets Fanfold
5
,
/
,
"  
L
o
c
k
a
b
l
e  
D
i
s
k  
B
o
x  
(
H
o
l
d
s  
1
0
0
)

Disk Nibbler
C64/128 Printer Lead
Centronics Lead + Software
1701/1901 Dust Cover
C64/VIC Dust Cover
C128 DLJ$1 Cover
Dolphin DOS (Specify 68 or 1281

Wide range of leads, cables, software
and accessories.

SEND FOR FULL LIST QUOTI NG
YOUR COMMODORE

MICROCOMPUTER SUPPLIES OFFICIAL COmm000REAMIGA DEAL
COMPUTERS
-
l
i
E 
C
O
M
M
O
D
O
R
E 
A
M
I
G
A 
•  
F
u
l
l  
O
n
-
s
o
l
e  
m
a
h
t
e
n
a
n
c
,  
.  
.
.  
,  
.  
P
H
O
N
E

Sidecar for Amiga
Commodore 64C Connoisseur , Pack with NEOS M oo,i•
Commodore 128 . P  2

HI 
O
W 
6 O
7  
N
.
( )  
6
0  
P
H
O
N
E

 Commodore 1280 Built- in 1571 Disk Drive

PRINTERS . . . .  4 8 9 , 0 0

439.00
Commodore 1280 Built- in 1571 Disk Drive .  M ono Mori .

Citizen 560P two colour 40col Dot M atnx   _ 4 3 . 4 8
Citizen 12013 Dot Matrix 120cps A NLO fr.C1,111ke   1 8 1 7 4
Commodore MPS1000 Dot Matrix 1C0cps & NLO fricttroo   2 1 9 . 0 0
Star NL 10 with C6411213 intedace120cos &  NLO ti t

Commodore 1901 14 C olour  M onitor 1134 C64.128   ,  263.00
Philips 8533 14" i nNed Res Colour M on for  C128 c l  lead
Philips 13M7502 Green M onitor  tor C64(128 incl lead 3

7
2
2
0
.
.
0
0
0
0

M ONITORS

ia nC
r n
E
u
L
d
Li
c
r l
,,
E
1
0
5 4
LIS

c IC Disk Drive   2 1 5 4 : :
Commodore 1571 Disk Drive
Cent interraca tor  C64,128 25.04
Cent Interlace tor  C 6 4
,
1 2 8  w i t h  
8 4  
b u r  
&  
g r a p h i
c s

RS232 Interface for  C64,128 with disk se:Atmore   2  ,5t
2 9
6
1 .  .  9 3
0  0
5 0

Commodore 64 Power Supply
Commodore 1530 Casselte Recorder   .  :3
2
1
3
:0
0
0
0

Surge Proteclor la  Amp P lug (Adapier E13)

Horasort 80,40 Column S witch ror 0128
Amiga DOS  Reference Manual / N O  VAT)  ( pa p E2)
C64 Offi cial Programmer's Ref Guide /NO VAT)  ( pa p f.2)    . . . . . . . . . . . . . . . . . .The Final Cartridge II   . .

,
NEOS Mouse Cheese with cassette for  C64 3 2 3 4 3 1

C128 Offi cial Programmer's Rer Guide I N C  VAT)  ( pa p E.2)   _ 2 4 . 9 5
Pnnter Ribbons  . . . 2 1 . 9 6 1

1
.
0
,
A
,

SOFTWARE
AMIGA S oftware
GEOS tor 064/128 -  deskTop geoPaint geolNote etc P H O N E
GEOS 0..sk to upgrade lo V I.3  7 8 2
GEOS Fontpack 1 with 20 Fonts

GEOS Writer's Workshop   2 0 1 0 8 1 6 2
GEOS Deskpack

30.43
Microclerk 128 Accounts,Spreadsheet•TyprngiFiling   G S  00
Pocket Wordstar Word Processor ( C P
,
M )
Supothase 120 Programable Database   4 3 . 0 0 . 52 .00
Superscript 126 Word Processing 54,00

Tasisord 64 4 0
,
8 0  
C o l u m
n  
W o r
d  
P r o c
e s s o
r  
-  
D
i
s
k

Tasword 6 4
4 0 , 8 0  
C o l u
m n  
W o
r d  
P r o
c e s
s o r  
-  
T
V
.

.;
5
7
.
3
6
5
1

VizaWrite 64 Word Processor on Cartridge
VizaWnte classic 128 Word Processor with Spell Check   .
6 6
6 9 1 0
6

VimSiar 128 Spreadsheet & Database

DISKS (Elamples) 6 5 8 6 9 9 : 0 0 0 0 9 1
vizaStar XLA Spreadsheet & Database tor C434
VizaStar 2(18 Spread & Obese i• Extra Graphics tor  Ce4

5 25" S S IDD Precision (10) 7   74
5 25• O S , D 0  Precision (10)  8   69
3 5" 0 5 1 3 0  Goldstar (10)    2 8  00
DEUVERV 4  c l a y
.
t 6 N
-
e x i d a y  
E 1 2  
S o f t w
a r e  
&  
s m a
l l  
i t
e m
s  
F
R
E
E  
M
a
k
e  
c h
e q
u e
s  
p a
y a
b i
e  
l
o

ADO l5k•  VA T TO ABOVE PRICES
DELTA P t PROCESS INTERFACE FOR COM M ODORE  84/126

8 AraOgue  inputs (12 bit)  6 3 2  Digital Input,Output lines   1 9 9 . 0 0vela Pe swat z a
Ruswarp L a
n e ,  
W h i t b
y ,  
N .  
Y o r
k s ,  
Y
0 2
1  
I
N
D
,  
T
e
l
:  
0
9
4
7  
6
0
0
0
6
5  
p
a
r
r
s  
-  
7
p
r
n
1

1987

t44 50
E139 95
E299 95

£6.99
E3 99
E3.99

t15.99
i l 0  95
E4,99
E3.99

E19,95
E8.95
£599
t7 99

£66 50
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334,1

12 , 1 ,
0 3 1
3
12, 1

2 , 1 ,
8 1 , 1

6 4 , 9

3J )ql

AO 10 M 1 - 3 2 7 6 6 M 2 - 3 4 6 7 2 C H - 0 04 26 P R I N T"  CODE BACK T O  THE
57 11 P RI NTCHRS C144I CHR$(1473 AREA O F MEMORY FRO M"
I A 12 POKE52,1201POKE55,120A.OKE 84 28 P RI NT

5 3 2 6 0 , 1 5 P O K E 5 3 2 6 1 . 1 2 IS 30 P RI NT
.
'  
W H I
C H  
I
T  
W
A
S  
P
R
E

94 13 P RI NT UICUSLY G E NE RA TE D. "
BF 14 P R/ NT5P CI B )CHRS (151 )"C5U, S ° 59 31 P R I NT: P R I NT

2 2 , 6 1 1 00 32 READCODES
PB 15 P RI NTS P CCE DCHRS (16)"E S -, S p BB 33 LB=ASCCRI G HTS(CDO ES, 13D-i6

C 2 2 , 5 - ) , I F L H 8 T H E N L B
-
L R
-
7

84 16 P RI NT5 P CCB )CHR$ (1 8 ) "CS - , S P CF 34 H B
. .
A S C
C L E
F T S (
C O O
E S ,
1 3 3 -
4 6 :

C4)DATA S TA TE ME NTCS P C3 , 6 - ) I FHB)5THENHB-HB-7
30 17 P RI NTS RUE O 0HRS C183"CS -, S P 32 35 PRI NTSPC(S)CHRS(S)"REALI I NS

C 2 2 . 5 - ) MEMORY BLOCK . . . " ; M l : P R I N T C H
E5 18 P RI NTS P CCRI CHRS (1 8 ) " [ S -1 RSC14S)

TO MEMORY R O U T I N E  C S - ] BB 35 P O K E M 1 . H B ' 1 5
- 0 -
L E I
.
: M 1 M 1 . - 1 : C K

iA 19 RR1NTS P CCB )CHP S (18)"E S -, S P CH.HB.L13, IFM1(M2THEN32
CE B , 9
-
3

DB 37 I FCH-2 8 8 6 4 THE N3 9
22 20 PRINTSP0C63CHRS11133"E5-,6P 13 313 PRI NT"CHECK SUM ERROR -  CX

DS)BY L E S  A L L A NCS P C5 , 5 - ) ECK DATA S T A T E M E N T S
,
" : P R I N T C H

50 21 P R I NTS P C( 8 ) CHRS t 1 8 3 " r 5 - , S P RS (1S ), E ND
C 2 2 , 6 - ) EC 39 P R I N T"  H I T  RETURN TO  SAVE

SC e2 P R I N I S P C( B ) CHB $ C1 8 ) " [ 5 J , 6 * COMPLETED PRDGRAM"
2 2 , 5 K ) DI 90 OETKEYS: IFKEYS<>CHRS(13)TH

AO 23 PRI NT: PRI NTCHRSC1553 EN'
-
1 
0

q2 29 P R I N T "  T H I S  ROUTINE READS 50 41 6 Y 6 1 4 6 6 7
THE DATA S TA TE ME NT, " 10 92

80 25 P RI NT CE 93 O A T M M  F
17 26 P R I N T"  CONUERTS FROM H E X TATEMENT5

TO B I NA RY AND POKES" 16 44
62 27 P RI NT AD 45 DATA 0 0 , 0 8 , 0 8 , 0 0 , 0 0 . 9 E

t
3 2 ,

0
5
5
9
9
9
9
9
5
9
9
5
5
9

SII1PS

IONE
IONE
99.60
07.00
3900
99.00

aul
11.74
19.00
20.00

53.00
1590
'2.00

19.00
5
3
5 
C
O

ICU
11.30
19.95!al°
11.00
939mot1.73
1.20
445
7.95
1.95
12.9

3NE
2.61
7 U2
112
096
043
5.00
3.00
701)
1.00
3351
135
3.00
11)0
391
OC
Sc

1 0
1 0

MEN

H
o
w  
o
f
t
e
n  
h
a
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e  
y
o
u  
w
r
i
t
t
e
n  
a

useful utility or program routine, given
it to a 'friend' only to discover at a later
time that somebody else has 'gone in'
and taken the credits. Annoy ing isn't
it!

Also thereatva certain number of
users that take delight in  corrupting
software by changingthetextroutines
etc.

This program routine provides the
user with the facility to scramble code
thus making the would be hacker's job
that much mor e  d iffi c ult  a s  t h e
scrambled code disguises any text.

Getting i t i n
Make sure that sufficient room exists
on the disk pr ior  t o  'boot ing' u p
'PRG.SCRAMBLER'; occas ionally
one extra disk block  is  used on the
saved fi le, Press any  k ey  o n  t he
keyboard to enter the scrambler code,
enter the filename of the program to be
scrambled and press RETURN to start
the sequence.

The program i s  t h e n  loaded,
scrambler and saved back to disk as
'-FILENAME' where fi lename is the
name of the program.

The routine adds 70 bytes to the
saved code so the only limitation on
this routine i s  t h a t  t h e  or ig ina l
program must exist between $080 I and
$CF8F. Even i f  202 blocks are used
there still may be sufficient room on

C64 P R O G R A M ' . CI 0

Diskit
To continue our special series l'or disk users, we bring
you a routine which will foil those would be hackers

from stealing your thunder.

By Les Allan

the disk. As I am sure you are aware.
each block is allocated 256 bytes but all
may not be used.

Once the save process is completed
the program exists in memory as the
finished product and can be confirmed
as successful by entering RUN.

The program mus t be typed i n

exactly as lis ted and saved pr ior  to
running. E r r o r  t r a p  rout ines  a r e
included to ensure that the data as read
is correct. The program, when run,
stores the relevant code at a temporary
address o f  $800 and when prompted
relocates the working program to Basic
($0801) and saves the program to disk.

T1
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R
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S
R
A
M
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S
C
R
A
M
B
L
E
R 
B
O
O
T

1
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2 0
,
3 6
,
3 1
,
0 0
,
0 0
,
0 0
,
2 0
,
4 4
, E
5

GC 4 5  DATA A 9 , 0 C, 8 1 3 , 2 0 , D0 , 8 0 , 2 1 ,
0 0
, E
A ,
A
9 ,
3 6
,
6 5
,
0 1
,
4
C ,
2 8
.
0
E

67 4 7  DATA 0 1
, A 2 , 0 0 , 8 1 3
. 6 0 , 1 4 , 9 D ,

0 0
,
0 8
, E
8 ,
E
0 ,
7 0
,
1 3
0 .
F 5
,
2 0
,
4 4

AF 4 8  DATA E S , A S , O C, 8 0 , 2 0 , 0 0 , 8 1 1 ,
2 1 , 0 0 , A 6 , 0 0 , 6 5 , F 9 , A 9 , 0 8 , 6 5

C2 4 9  DATA F C , A 0 , 0 1 , 6 1 , F 8 . 4 9 , A D ,
9 1
, F
8
, A
D ,
2 0
,
0 0
,
4 9
,
0 3
,
8 0
,
2 0

OC S O  DATA D 0 . C 8 , D 0 , E F . E 6 , FC , A 5 ,
FC, CS , DO , DO , E 7 , A 9 , 00 , 813 , 00

6A 5 1  DA TA  0 8 , A 9 , 3 7 , 8 5 , 0 1 , 2 0 . 6 0 ,
A
6
,
2
0
,
8
E
,
A
6
,
4
C
,
A
E
,
A
7
,
E
E
,
E
E

F9 5 2  DATA 4 7 , 4 C , 7 C , F E , 8 3 , 4 E , 4 E ,
3
E
,
3
C
,
2
1
,
2
9
,
3
1
=
,
2
F
,
2
3
.
4
E
,
4
E

713 5 3  DATA 3 D , 2 0 , 3 c , E F , 2 3 , 2 C , 2 2 ,
2 6
,
3
1 =
,
4
E
,
4
E
,
6
3
,
6
E
,
D
F
,
6
8
,
6
6

OD 5 4  DA TA  B E , F 7 , C 8 , 6 6 , 4 7 , 4 C , 7 C ,
F E , 8 3 , 4 E , 1 6 , F 0 , 6 3 , 6 E , 9 9 , 6 5

3A 5 5  DA TA  5 8 , 5 E , F 7 , C 8 . 5 6 , 4 7 , 4 C ,
7 C , F F , B 3 , 4 E , 1 6 , F 0 , 6 3 , 5 6 . 9 7

An 5 8  DA TA  8 8 , 8 9 , 8 E , F7 , C1 3 , 8 6 , 4 7 ,
4 C , 7 C , FE , 6 3 , 4 E , 0 4 , F0 , 2 C , 3 7

7E 5 7  DA TA  4
E , 0 3 , F D ,
2 2 . 2 6 , 3 D ,
4 E ,

2 F , 2 2 , 2 2 , 2 F , 2 0 , 4 E . 0 4 , F D , 8 3
79 6 8  DA TA  6 E , 7 3 . 6 7 , 6 6 , 6 E , F 7 , C e ,

56, 4
7
,
4 1
= ,
7 1
= ,
F E
,
8 3
,
4 E
, I 6
,
r
o

9F S S  DATA 6 3 , 6 E , 2 F , 6 7 , 6 7 , 6 E , F 7 ,
C 6 5 6 , 4 7 , 4 C , 7 C , F E , A 4 , A E , 1 6

9A G O  DATA FD , A 5 , 6 E , 2 7 , 5 7 , 6 4 , 6 E ,
F
7
,
5
4
.
F
7
,
5
E
,
1
6
,
6
7
,
5
5
,
6
E
,
F
7

36 6 1  DA TA  4 C . F5 , 4 E . 4 E , 3 A , 2 7 . 3 C ,
2
6
,
2
A
,
4
E
,
2
1
,
2
8
,
4
E
,
3
E
,
2
6
.
2
1

FA 8 2  DATA 3E.22,,es,4E,23.eF,e5,
2 7
,
2 0
,
2 9
,
4
E ,
2 6
,
2 F
,
2 2
,
3 0
,
2 8

SS 6 3  DATA 4 E , 4 E , 2 D , 2 2 , 2 F , 2 7 , 2 3 ,
3 0
,
4 1
= ,
B
E ,
1 9
,
5 7
,
5 2
,
6
E ,
F 7
,
4
C

: 9  6 4  DA TA  F 5 , 4 E , 4 E , 2 1 , 2 0 , 4 E , 3 7 ,
2 1
,
3 6
,
3 1
= ,
4 6
.
3 0
,
2 1
,
2 9
,
3
A ,
3 9

211 6 5  DATA 2 F , 3 C , 2 6 , 4 E , 2 6 , 3 6 , 3 6 ,
2 2
.
2 1
,
2 7
,
3
A ,
3 1
0 ,
4
E ,
4 F
,
0 4
, F
0

OG 6 6  DATA 4 6 , 4 E , 3 5 , 2 6 . 2 2 , 2 2 , 4 C ,
6 6
,
6 6
,
6 7
,
6 3
,
6
E ,
F 7
,
4
C ,
F 5
,
4
E

2F 6 7  DATA 4 E , 3 A , 2 6 , 2 7 , 3 D , 4 E , 4 E ,
3
E
,
3
C
.
2
1
,
2
5
,
3
C
,
2
F
,
2
3
,
4
E
,
3
C

139 6 9  DATA 2 1 , 3 6 , 3 A , 2 7 , 2 0 , 2 6 , 4 E ,
3 0
,
2 1
] ,
3
C
,
2
F
,
2
3
,
2
1
=
,
2
2
,
2
8
,
3
0

F7 6 9  DATA 4
E ,
2 0 , 2 1 . 2 A
,
2 6 , 4 C , B E
,

6 6
,
6 4
,
8 0
,
6
E ,
F 7
,
4
C ,
F
S ,
4
E ,
4
E

53 7 0  DATA 3 A , 2 1 , 4 6 , 4 E , 3 E , 3 : , 2 1 3 ,
3 8 , 2 8
,
2 0
, 3 A ,
4 E ,
3 A ,
2 6 , 3 5
, 3 A

03 7 1  DATA 4 E , 4 E , 2 6 , 3 C , 2 / , 2 3 , 4 6 ,
2 1
= ,
2 6
, 2
7
.
2 0
,
2 6
,
4
E ,
2 0
,
2 6
,
2 F

DO 7 2  DATA 2 0 , 2 9 . 2 6 , 2 A , 4 C , S E , G S .
6 4
,
6 1
,
6
E ,
F 7
,
6
E ,
S
4 ,
6 4
,
7
E ,
B
E

7F 7 3  DATA F 7 , 4 C , F 5 , 4 E , 4 S , 3 D , 2 7 ,
2 3
,
3
E .
2 2
,
2 7
,
4 6
,
3
A ,
3 1
=
,
2
F
,
2
0

39 7 4  DA TA  3 D , 2 8 , 2 6 , 3 C , 4 6 , 3 A , 2 6 ,
2 6
,
4
E ,
3
E ,
3 1
= ,
2 1
,
2 9
,
3 1
=
,
2
F
,
2
3

58 7 5  DATA 4 6 , 3 A , 2 1 , 4 E , 2 F , 4 E , 2 0 ,
2 8
,
3 9
,
4
C ,
6 6
,
0 7
,
6 4
,
7 F
, S
E ,
F 7

BD 7 6  DATA 4 C , F 5 , 4 E , 4 6 , 2 A . 2 7 , 3 0 ,
2 5
,
4
E .
3
E ,
3
C ,
2 7
,
2 1
,
3
C ,
4
E ,
3
A

80 7 7  DA TA  2 1 , 4 E , 3 C , 3 8 , 2 0 , 2 0 , 2 7 ,
2 0
,
2 9
,
4
E ,
3
A .
2 6
,
2 7
,
3 0
,
4
E ,
4
E

45 7 8  DATA 3 E , 3 C , 2 1 , 2 9 , 3 C , 2 F , 2 3 ,
4 2
,
4 1
= ,
B
E ,
F 6
,
8 4
,
7 1
=
,
8
E
,
F
7
,
4
1
=

09 7 9  DATA F 5 , 4 E , 4 E , 2 0 , 2 0 , 3 A , 2 6 ,
3 1
= ,
4
E ,
3
7
,
2 1
,
3 6
,
3 1
=
,
4
E
o
3
D
,
2
7

58 8 0  DATA 2 0 , 2 9 , 2 2 , 2 6 , 4 E , 2 1 1 . 2 6 ,
2
F
,
3
C
,
2
F
,
2
0
,
3
A
,
2
6
,
3
1
=
,
4
E
2
1
3

DD e l  DA TA  2 1 , 2 A , 2 6 , 4 E . 2 F , 2 0 , 2 A .
4 1
= .
6
E ,
A
S .
6 4
,
7 0
.
6
E ,
F 7
,
4 1
= ,
F 5

07 8 2  DATA 4 E , 4 E , 2 F , 2 0 , 2 A , 4 E , 3 A ,
2 6
,
2 6
,
4
E ,
3
E ,
3 1
= ,
2 1
,
3
A ,
2 6
,
2 0

30 8 3  DA TA  3 A , 2 7 . 2 1 , 2 0 , 4 E , 3 C , 2 1 ,
3 8
.
3
A ,
2 7
,
2 0
,
2 1
3 ,
4
E ,
2 2
,
2 1
,
2 F

11 8 4  DATA eA,3n,Lis,2F.20.erl,9c,
sE,se,64,7A,6E,F7,4c,rs.Lis

OD B s  DA TA  4 E , 3 0 , 2 F . 3 0 , 2 6 , 3 0 , 4 E ,
3
A
.
M
2
6
,
4
E
,
2
0
.
2
1
3
,
3
9
,
4
E
.
2
1
3

64 8 6  DATA 2 7 , 2 2 , 2 6 , 4 6 , 3 A , 2 8 , 3 6 ,
3 0
,
5 4
,
4
E ,
4 9
,
4 2
,
2 6
,
2 7
,
2 2
,
2 6

C64 P R O G R A M E ODD
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2A 8 7  DATA 2 0 , 2 F , P 3 , 2 8 , 4 9 , 4 C , E E ,
4 8
,
6 6
,
7 6
,
6
E ,
F 7
,
6 4
, F
7 ,
5 4
, F
7

7E 8 8  DATA cB,sn,47,4c,a1,213,2o,
3
A
,
2
6
.
3
C
,
4
6
,
3
6
,
3
C
,
2
1
,
3
A
,
2
6

4E 8 9  DATA 2 D, 3 A , 2 7 , 2 1 , 2 0 , 4 E , 2 1 3 ,
21,en,es,4E,21:1,es,er,3c,er

75 9 0  DATA 2 0
, 3 A , 2 8 , 3 C ,
4 C , S E , 5 9 ,

6 5
,
7
8 ,
6
E ,
C
F ,
2 5
,
4
A ,
5 4
, E
5 ,
2 6

OS S I  DA TA  4 A , DC, 4 C, 4 C, C9 , 5 C, S C,
G E ,
2 0
,
6 6 ,
7 5 ,
6 E ,
2 F ,
D C ,
A 8 ,
4 6

17 9 2  DATA 2 5 . 4 A . 4
7
, 6 E , 1 7 , 6 5 , 7 6 ,

8
E
,
F
7
,
4
c
,
F
F
,
4
E
,
0
7
,
F
O
,
3
7
,
2
1

2E 9 3  DATA 3 6 , 3 C , 4 6 , 2 1 3 . 2 1 , 2 4 , 2 6 ,
4
E
,
a
o
,
3
6
,
2
3
,
2
c
,
2
1
3
.
3
c
,
4
E
,
e
7

DC S 4  DA TA  3 0 , 4 E , 9 4 , 4 6 , 0 8 , F D , F 3 ,
0 7
, F
D ,
4
C ,
5 5
,
2 F
, B
E ,
E
7 ,
6 5
,
7 7

I C 9 5  DATA 6 E , E F, 3 A , DC, 5 F, CA , S F,
5 8
,
5
E ,
5
E ,
S
4 ,
E
D ,
E
E ,
D
6 ,
6 5
,
7 4

F7 9 6  DATA G E , F7 , 4 C , FF , 4 E , 2 E , FD ,
4
C
,
6
E
,
A
2
,
6
5
,
7
6
,
6
E
,
F
9
,
5
A
,
5
A

05 9 7  DATA 5 0 , s 9 , 4 2 , 2 F , 5 4 . F 9 , 5 9 ,
5
E
,
5
A
,
5
6
,
4
2
,
2
F
,
G
E
,
6
8
,
6
5
,
7
2

4C 9 8  DATA 6 E , F 0 . S A , 5 E , 5 7 , 5 9 , 8 6 ,
0 3
. F
0
.
2 5
.
6
E .
6
E .
6 8
, C
E .
8
E .
B
E

20 S S  DATA 2 F , 6 E , E 8 , 6 E , 0 4 , FD , 3 A ,
B E
,
E
5
5
5
, C
E .
B E
,
6 E
,
6 0
, F
F ,
F D

5D 1 0 0  DATA 8 0 , F F , F 0 , 8 0 , F F , F D , 8 0
,
F
F
.
F
0
,
8
0
,
1
7
,
F
D
,
C
C
,
6
E
,
0
3
,
7
E

F l  1 0 1  DA TA  7 F , F 3 , 7 6 , 6 F , 8 6 , 8 E , 1 E
,
B
E
,
9
6
,
D
C
.
6
E
,
D
3
,
5
2
,
7
D
,
F
3
,
5
2

7E 1 0 2  DATA 6 0 , 2 6 , B E , A A , 2 E , 9 8 . 2 2
,
5
2
,
5
1
3
,
6
1
0
,
3
3
,
F
0
,
F
F
,
F
E
,
F
E
,
4
E

SF 1 0 3  DATA 2 6 , 2 0 , 3 A , 2 8 , 3 C , 4 E , 3 E
, 3
C
.
2
1
,
2
9
,
3
C
,
2
F ,
2
3 .
4
E
,
2
0 ,
2
F

80 1 0 4  DATA 2 3 . 2 8 . 4 6 , 5 1 , 4 E , 4 E . 7 F
,
0
0
,
1
0
,
F
O
,
F
F
,
F
3
,
1
0
,
F
0
,
6
6
,
6
E

19 1 0 5  DATA s0,72,Fo,28.e0,34,35
, 3
C
, 4
E
,
3
6
,
3
C
,
2
1
9 ,
3
1
= ,
2
F ,
2
3

BO 1 0 6  DATA 4 E , 2 0 , 2 F , 8 5 , 6 6 , 8 E , B E
. F
0
,
5
C
,
S
E
,
5
6
5
F ,
8
E
,
0
3 ,
F
D
,
C
C

AC 1 0 7  DATA S E , 0 3 , 7 3 , 6 G , F3 , C 9 . 6 C
.
6
5
,
8
E
.
3
7
,
6
E
,
9
6
,
2
2
,
1
=
9
,
6
1
=
,
1
=
7

83 1 0 6  DATA S B , E 8 , 6 F, CC, S E , D3 , 6 E
, 8 6 ,
F
3
, S E
,
6 6 ,
6 8 ,
B E ,
1 E ,
D E ,
9 6

Cl 1 0 9  DATA 4 E , 2 A , B B , C 7 , 6 2 , E 3 , 4 E
,
B
E
,
E
3
,
4
F
,
S
E
,
C
7
t
6
E
,
E
8
,
9
5
,
C
7

62 1 1 0  DATA 6 6 , E 1 3 , 8 2 , CE . 6 F, DF, 9 5
,
2
7
,
4
E
,
F
F
,
9
5
,
1
=
3
,
4
E
,
B
E
,
2
7
,
6
D

02 1 1 1  DA TA  63 , 4E , B E . A 6 . 66 , 131 , 661
, 9 2 ,
C
6
,
9 2
, A
7
, S E
, S E
,
8 9 ,
1 = 7
, 6 E

SE 1 1 2  DATA E 3 . 6 E , 6 6 , C 7 , 5 9 , 6 8 , 6 F
, 4 6
.
0
E ,
C
8
,
4 E
, E
0 .
C 6
,
2 2 ,
C O
, C
S

6F 1 1 3  DATA 9 0 , FF , F0 , 8 0 . C O , FD , C C
,
6
E
,
F
O
,
C
6
,
6
C
,
D
3
,
3
6
,
7
E
,
S
E
,
6
6

134 1 1 4  DATA 4 E , B 1 = , 9 1 , 8 6 , 6 E , 9 6 , 4 E
,
8
A
.
9
1
,
9
E
,
9
5
,
A
7
,
6
3
,
9
E
,
7
7
,
A
7

66 1 1 5  DATA 7 A , B E , 6 9 , A 0 , C9 , G C, 2 2
, 0 6
,
7 0
.
8 0
, C
9 , 6
C ,
C O
, C
9 , 6
C ,
F 3

BO 1 1 6  DATA C G , E C . 4 E , B C , 9 1 , 2 2 , 2 2
, 8 0 , 1
=
7
,
6 8
, C 4 ,
1 = 5 .
4 E ,
0 4 , 9
1 , 1 =
3

37 1 1 7  DATA C9 , 8 C, CC, c 7 . 1 =E , G D, 4 6
.
0
3
,
9
1
,
C
7
.
6
E
,
4
E
,
6
6
,
9
1
,
E
8
,
9
5

97 1 1 8  DATA E 0 , 5 0 , 6 F , E A , 9 2 , E 2 , 5 A
,
G
F
,
D
E
,
B
E
,
D
7
,
6
6
,
6
6
,
F
F
,
9
6
,
A
6

BO 1 1 9  DATA A E , 1 E , 8 E , 3 e t CC. 6 E , 1 3 3
, 7
E
,
G
F ,
F
3 ,
6
F ,
6
6 ,
8
6 ,
8
E
,
0
1 ,
B
E

32 1 2 0  DATA 9 6 , C7 , 5 1 3 , 6 6 , 8 F, C7 , 6 E
9 E
6 ,
6 5
, D
7
,
6 6
, E
6 ,
9 2
, C
E ,
1 E
, D
F

CO 1 2 1  r i n r A  9 5 , 2 7 , 4 E , F F , 9 5 , A 6 . 8 E
, 9 9 , 6 8 , 9 2
,
1
=
8
,
9 2 , A 7 , 6 E
, 8 E , 8 1

Fl 1 2 2  DATA a0,c9 ,sc,c7 .43 ,E3,c5
, B C , C
3
, C 9 , 6
C , C C ,
C 6 , C
E , B C ,
4 E

137 1 2 3  DATA 1 3 3 , 9 1 , C7 , 6 F , E 6 , 4 5 , c 7
,
6
6
,
E
6
.
4
2
,
7
6
,
C
7
,
1
E
,
0
3
,
5
D
,
S
F

63 1 2 4  DATA C 4 . C 7 , 6 6 , 0 3 , S A , S F , C 8
, 1
=
7 ,
4
5
,
4
F ,
8
6 ,
9
1 ,
2
2 ,
0
1
3 .
9
0 ,
s
E

SA 1 2 5  DATA O C , F D , 4 F . 6 6 , 6 F , 8 F , F 7
,
A
9
,
4
G
,
5
F
,
5
A
,
5
9
,
4
7
,
5
4
,
F
S
.
S
e

40 1 2 6  DATA S D , S C , 5 6 , 8 6 , 4 2 , 5 F , 5 8
, 5 4 ,
F
9
,
5 6
,
8
1
1
,
5 C ,
5 6 ,
5 F ,
4 2 .
5 F

21= 1 2 7  DATA S C , 6 6 , 2 6 , 6 6 , 6 C , 6 6 , F 7
, 0 6
,
6 6
, 4
7
,
4 C
,
7 C
. F 6
,
6 6 ,
A E
, 1 5

1=4 1 2 8  DATA FO , A 7 , G E . 0 7 , 6 6 , 6 0 , S E
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,
F
7
,
0
3
,
5
6
,
4
7
,
4
C
,
7
C
,
F
E
,
6
3
,
4
F

CA 1 2 9  DATA 1 6 , F0 , 6 3 , G E , E 3 , 6 6 , G A
, G E ,
F
7 ,
C
6
,
5 6
. E 8 ,
E 0 ,
E 3 ,
E B ,
E 5

A2 1 3 0  DATA 7 S , D 9 , 0 6 , D 0 , 0 A , E 1 3 3
,
F
0
,
4
9
,
E
8
.
5
6
,
F
6
,
E
3
,
7
6
,
4
C
,
E
9

4E 1 3 1  DA TA  0 3 , 0 6 , 1 3 6 , 3 6 , 1 6 , 4 7 , 4 C
• E s
, 4
e , o
p ,
6 E ,
L A ,
4 9 ,
E 8 ,
s s ,
E s

Ao 1 3 2  DATA F F , 7 5 , E 8 , 6 3 , 0 3 , 0 9 , 9 6
, 3 6 , 1
E , C
8
, A F ,
O E ,
4 2 , E
7 , 6 6 ,
C 6

EB 1 3 3  DATA 3 1 3 , E 6 , C A , 3 6 , 4 2 E 6 . 5 E
, 1 0 , 4 2
, E
3
, 6 E ,
1 7 , 4 6 ,
E A , S A
. 1 0

10 1 3 4  DATA A 2 , 6 E . 7 A , 1 0 , 4 6 , C 6 , 3 9
t A
6 ,
E
8
1 ,
6
6
, C
6
,
3
6 ,
2
3 ,
3
6 ,
0
4 ,
0
D

CA 1 3 5  DATA 1 7 , 4 E , 1 7 , 2 2 , 3 6 , 3 8 , 0 C
E
6
,
8
6
,
6
1
3
,
E
3
,
4
2
.
D
C
,
B
E
,
E
A

83 1 3 6  DATA C8 , 1 3 6 , 4 D, C8 , 6 5 , 4 0 , A 7
, 4 5
,
4
C ,
0
S ,
0 5 ,
A C
, A
7 ,
A 4
, A
C ,
A C

EA 1 3 7  DATA 3 2 , 9 E , 6 C , 9 A , S D , A C , 0 3
,
F
D
,
O
E
,
A
C
,
1
2
,
6
1
,
A
4
,
3
1
,
0
6
,
A
E

21 1 3 8  DATA 4 4 , 4 C, F5 , 7 1 = , 5 9 . E 0 , 0 6
0 6 , 9
A ,
2 9
. A D ,
0 E ,
A C , I
I . D C

SE 1 3 9  DATA 6 8 , 3 1 , A C , A 4 , 4 4 , 4 C , D C
, 7
C
,
5
9
,
8
c ,
E
6 ,
4
9 ,
0
5 ,
A
0 ,
2
1 ,
8
C

79 1 4 0  DATA 7 C , 2 1 , 8 D , 7 C , 0 5 . A C , 2 9
, 5 7 , 0 5
, A
4
,
2 9 , 6 0 ,
0 1 = ,
A D
,
1 0
,
5 7

1F 1 4 1  DA TA  E 5 , 6 6 , 3 D, 5 7 , 0 1 , 8 1 =, 7 1 =
,
E
S
,
A
F
,
2
1
,
8
C
,
7
C
,
6
4
,
7
C
,
4
3
,
4
A

FO 1 4 2  DATA 6 0 , 0 9 , 5 0 , 6 5 , 7 C , 7 C , 4 6
, 0 5
. A
C ,
2 1
, A
C .
A 4
,
0 5 ,
9 8 ,
2 9 ,
A D

75 1 4 3  DATA B C, CD, 0 A , B C, 2 2 , 0 A , E 0
,
o
2
,
0
3
,
4
e
,
4
2
,
A
e
,
0
0
.
e
p
,
s
o
,
o
E

Fe 1 4 4  DATA so, lo ,o1,EB,00,F7,A2
, 3
q
,
a
o ,
o
4 ,
0
E
,
9
1
3 ,
0
0 ,
0
3 ,
s
e ,
1
3
0

FC 1 4 5  DA TA  F7 , E A , E A , 4 2 . FF , 9 A , A 9
, 6 0 , 6 6
,
2 0
,
3 8
. E 9 , 0
1 , 0 6 . F
E , A S

12 1 4 6  DATA 1 5 . 5 1 6 , 2 6 , E 9 , 0 0 , 8 5 , FF
,
A
S
,
2
A
,
8
5
,
F
C
,
A
9
,
0
E
,
B
S
,
F
0
,
A
0

AS 1 4 7  DATA 2 1 , D 0 . 9 5 , F 6 , 4 C , 5 2 , 0 1
, 0 0 , 0 0 , 0 0
,
0 0
,
0 0 , 0 0 , 0 0 ,
0 6 , 0 8

58 1 4 8  DA TA  0 0 . 0 0 , S E , 3 2 , 3 0 , 3 6 , 3 1
, 0 0 , 0 0 , 0 0
, A
2
,
0 0 , 8 0 , 1 0 ,
0 8 , 9 0

7E 1 4 9  DATA 4 7 . 0 2 , E 8 , E 0 , 5 9 , C O , FS
, 4
C
,
A
7 ,
0
2
,
A
9
,
3
6 ,
8
6 ,
4
6 ,
C
5 ,
F
C

2E 1 5 0  DATA A 5 , FC, CS , FF, 0 0 , 0 2 , 1 = 6
J O
,
8 8
,
5 0
,
4 9
, A
0 ,
2 0
,
1 1
0 ,
4 9
.
0 3

311 1 5 1  DA TA  8 0 , 2 0 , 0 0 , C6 , FE , A S , FE
,
C
S
,
F
F
,
0
0
,
0
2
,
C
5
,
F
F
,
6
9
,
8
0
.
A
0

AA I s e  DATA 0 0 , 8 1 , F C , C 9 , F 0 . 0 0 , / 8
,
E
A
,
E
A
,
E
A
,
2
0
,
3
0
,
0
1
.
6
1
,
F
C
,
A
A

BE 1 5 3  DATA 2 0 , 3 0 , 0 1 , 6 1 , F C , 9 1 . F E
, 2 0 , 3 0
,
0 1
. C A ,
1 1 0 , F
8 , F 0 , 0
5 , 9 1

45 1 5 4  DATA F E . 2 0 , 3 0 , 0 1 . A 6 , F C , C A
, 8 6 ,
F C ,
E
0
, F F ,
0 0 ,
0 2 ,
C 6 ,
F D ,
A S

2F 1 5 5  DA TA  F E , C 9 , 1 F , A S , F F , E 9 , 0 8
.
6
0
,
C
e
,
A
5
,
F
6
,
8
0
,
2
0
,
0
0
,
A
6
,
3
7

GB 1 S 6  DATA 8 5 , 0 1 , 2 0 . 6 0 , A 6 , 2 0 , 8 E
Dl , A 6 , A 2 , 1 F , 8 0 , 1 0 , 0 1 , 9 1 1 , 0 0 , 0 6

157 DATA CA , 0 0 , F7 , A 9 , F1 3 , 4 C, 3 4
0 3 , 4
C
,
A E ,
A
7
, E E ,
E E ,
E E ,
E E ,
E E

EA 1 5 8  DATA A 9 , 0 0 , 6 5 , F 6 , 6 6 , F D , A 9
, 8 0 , 6
S
,
F C , A
3
,
0 6 , 8
5 , F E
. A 0 ,
0 0

E5 1 5 9  DATA 6 1 , F 6 , 9 I , F D , C 6 , 0 0 , F 6
, 6 6 ,
F C
,
E G ,
F E ,
A 5 ,
F C ,
C 9 ,
A 0 ,
D 0

10 1 6 0  DATA EF,As,BA,AA,As,eo,BA
,
F
F
,
A
9
.
0
0
,
A
2
,
5
S
,
A
0
,
8
7
,
E
0
,
B
D

AA 1 6 1  DATA FF, AS, 01 , 8s . 26 , As . 08
.
8
5
,
2
c
,
A
9
,
2
1
3
,
A
2
,
0
e
,
A
0
,
o
F
.
e
0

FF 1 6 2  DATA D E I , F F , 4 C , 6 6 , F E . 5 0 5 2
, 4 7
.
2
E
, 5 3
,
4 3
,
5 2 ,
4 1 ,
4 0 ,
4 2 ,
4 1
=

lE  1 6 3  DA TA  4 5 . 5 2 , E E , E E , E E , E E , E E
,
E
E
,
E
E
,
E
E
,
E
E
,
E
E
,
E
E
,
E
E
,
E
E
,
E
E

9E 1 E 4
SF 1 6 5
26 1 8 6

ES

CC

CE

2A
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133, 4E
3, 61,  BA
ES, ES
A, ES 0 3
4C, ES
E , A7 , 4C
55,ES
3, 06, 913
5E, CS
!, EE SE
5 1
,
1 ,
1 0

i, CS, 36
14,0D

36, OC
1E, EA
;, 40, A7

, AC
I, AC , 03
IS, AE

OE
1,13C
,4C, DC
1, SC
, AC, 29
0,87
,BC, 7C
3,4A
7C, 413

9,AD
, 0A, E0
3,0E
F7 , AB

3,00
SA, 99
E,A9
OS, FF
%AO
52,01
1,06
36,31
"SD
DO , FS
, y r
02,C6
,03
A5,FE
,90
no,119
AA

31, FE
, 91
'C CA
,A5
59,08
,37
10,8E
OS
IC , 34
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1LA9
00
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00
0, 09
SD
9,0E1
20
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E,EE
EE
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NEW

Commodore 64
Productivity

Software Winners
Superbase Ls the most powerful
Database System ever developed
fat 8 bit computers. Why?
Because not only can you access its
commands from menus but you can
string them together with BASIC
commands to form your own
complete programs,
Superbase cart import data from
and export to other programs via
sequential files. In addition the
C-128 version will load together
with the Superscript word
processor to create a completely
integrated office system.
Commodore 64 disk

NOW ONLY £49 . 95 !

OWN 9 3 1
,
1 . 1 1 • Atgifeltb,q

,
FROM THE MAKERS OF wanDsTAR

WeellTICATEDMO
KagabaeAVIIINDIMW-Well

PractiCalc II combines a fast,
easy-to-learn spreadsheet with
database and word processing
functions all in one powerful
program. Set the width of each
column individually on a
spreadsheet up to 100 columns
wide by 250 rows deep. With
Pract-Calc II you can sort
information numerically or
alphabetically, and carry out
searches through columns or rows
Using its built-in word processing
you can prepare impressive
financial reports and documents
with the utmost ease.
Commodore 64 disk

NOW ONLY E39. 95!

Pre Programmable Maratha** lor yatly
Commodore 64

•e w e ,  ' -
, e a .  I d,  . . . . to.  310 , ,

01%.• 1
,
4 . 0• •  •, •••••

Pti ,  , o b t l
i •r11144,  • , •  K .  A 4 1 . 4 ; F
.•0%Git 4 . . . 0 , 6 1 1 4 0 •

, Miforn •  3 1 , 0 . 1 0

mar
Superscript gives you everything
you need for professional word
processing in one easy-to-use
package. Its menu command
structure puts you immediately at
ease, with no complicated
commands to memorise, yet
Superscript combines business-
style editing, spell checking,
calculator, row and column
arithmetic and full mail merge
facilities. The phrase glossary
feature enables you to store whole
passages of text, or command
sequences and recall them with a
single key.
Commodore 64 disk

NOW ONLY £39. 95!

Picasso's Revenge comes
complete with light pen, powerful
graphic software and print utility.
Enjoy hours of fun creating
computer art and graphics. Simply
point the pen at the screen and add
the colour as you go! Draw in 15
different colours using 8 brush
widths, Choose from 35 textures or
define your own. Zoom in for
detailed work. Picasso's Revenge
is compatible with most popular
matrix printers and will also print
colour pictures created with other
graphics packages.
Commodore 64 disk E 2 9 . 9 5

Superbase is recognised as the
leading database system for
Commodore computers, with more
than 100,000 users of 10 national
language versions worldwide.
Now Dr Bruce Hunt has produced
the first in-depth guide to using the
Superbase system, from first steps
through to advanced programming
techniques. The wealth of hints,
tips and practical examples makes
Superbaser The Book required
reading for anyone working or
contemplating working with
Superbase
194 pages

Super Diskdoc is the ultimate
Commodore disk utility program,
and the best protection there is for
your valuable data. Zoom in on the
bytes on your disk interpret them
in hex, ascii or plain English, make
any changes you want, then
replace them. The benefit of Super
Diskdoc is the extra security it
brings you. You know that in the
event of an accident to your data,
you have the best tool available to
repair the damage.
Commodore disk £ 1 9 . 9 5

PROFESSOR
An in-depth self-tutorial for the
Commodore 64 on a two-sided
disk, This menu-driven tutorial
covers every aspect of your C-64 -
BASIC, keyboard, sound. mustc,
simple and advanced graphics.

3
rPrecision
Software

Available from your local dealer or directly from
Precision Software Ltd. 6 Park Terrace,
Worcester Park, Surrey KT4
Telex 8955021 Precis G
01-330 7166

£11.95

Now you can acquire and perfect
valuable keyboard skills in the
comfort of your own home with
Supertype. Supettype is not just a
typing tutor, but a professional
keyboard trainer. Supertype
teach you and your family how to
type in a way which can be applied
to any keyboard, without
expensive typing classes or travel.
Go from tap-tap to type-type with
Supertype!
Cormnodore 64 tape £ 1 4 . 9 5
Commodore 64,
Atari XIACE disk £ 1 5 . 9 5

i t i a c
. „  1,0 
S u r t m
w o

' t

DOC
I I O N M . W M M M y l f t . 6

f a r ~
CO M M i l b r i e f e CO M P . M .
,

Ouizzes test your comprehension
at the end of many lessons!
On-screen illustrations, sound
effects and full-colour interactive
graphics make learning easy and
interesting, The PROFESSOR is
your ONLY choice for an all-in-one,
thorough tutorial about the
Commodore 64!

Commodore 64 disk
£11.95



DI AMOND MINE
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get to grips with at the start, but for some reason you have to
keep having 'just one more go'.

The idea is to guide your pipe through the mine to reach
the diamonds. You have to avoid contact with the walls and
bugs, otherwise you lose that much pipe and you have to
start all over again. On each level. the length of pipe you have
to start with gets less and less, this is shown at the top left ofthe screen.

Movement of the pipe is one of those infuriating types
of control. Once y ou s tart t o  move, y ou cannot stop.
Therefore you not only  have to be accurate, you must also
have quick reflexes.

Although this looks a very simple game, there is quite a
lot o f  hidden strategy involved in  actual play . Pick  the
shortest route to a diamond, not the easiest, for  example.
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REVIEWS

Cu;
Games

Specially for our C7O/Plus/4 readers, we
bring
- 
y o
u  
a  
s
e l
e
c t
i o
n  
o
f  
t
h
e  
l
a
t
e
s
t

entertainment software for your computer.
By Paul Eves

Although the graphics are simple, most of the screen is T o m o
comprised o f  wall. T quite liked them. Overall, a diffi cult
game to master but well worth the effort. T i t l e :

House

Touchline

MAGICIANS CURSE

YOUR COMMODORE apr il 1987

CDS House. Beckett Road, Doncaster, South Yorks. Price:Title: Diamond Mine. Company: Blue Ribbon Software L td , !D I A l

5/10. Playahility : 7/10. Graphics: 7/10.
7/10.
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for the C16/Plus/4 for some time, with Magicians Curse,
'Long ago, this land was inhabited by an evil magician.

The land is now uninhabited etc.', so the inlay informs you.
It's surprising how many evil magicians used to exist.

The prime object is to search this land of 48 screens and
secure for yourself a golden statue. Before you achieve this
goal however, you must also collect seven talismans. These
can be found in various places just ly ing around.

Whilst you are busy running from screen to screen, your
energy is  quite understandably getting less and less. To
counteract this, you need to either drink some potion, or eat
some food. A couple of the locations will need a key to gain
entry, whilst the underground caverns will need some light
source to navigate.

Naturally, it is not quite this simple. There are the odd
vampire bats lurking around, and falling apples to dodge. Be

careful
the an

Co
thisthis is
he he

twink I

Origir,
7/10.
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.11.99.
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screen is T o u c h l i n e
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careful which potions you eat, one of them is poisoned (find
the antidote quick).

Considering the limitations  in programming the C16,
this is quite a good game. I especially liked the animation of
the hero, no nicker to be seen anywhere. Als o the stars
twinkling in the night sky is pleasing. Well done Gremlin.

Title: Magicians Curse. Company: Gremlin Graphics. Alpha
House 10 Carver Street, Sheffield, SI  4IS. Price: .(6. 95.
Originality: 4/10. Playability: 6/10. Graphics: 7/10. Value:
7/10.

DIAMOND MINE I I
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invested all your new found wealth into opening an even
bigger mine. Diamond M ine  I I  is  v ir tually  the as its
predecessor except that there are a couple of variations.

In this version you have an assistant that keep your
winch motor going. This time you can suck the nasties up
into your pipe, however after a time they will re-appear, so
watch out.

If you try to cross over your path, or go back the same
way, a life is lost. You can however retract your pipe by
pressing the return key. This feature of the game makes it a
lot better to play than the original. You now have the ability
to plan your tactics a lot  better, Af ter  the 10th level the
screens become 'inv is ible', mak ing your  taks that much
harder.

Touchline

Title: Diamond Mine IL Company: Blue Ribbon Software Ltd,
CDS House, Beckett Road, Doncaster, South Yorks. Price:
11.99,
Originality: .5/10. Playability: 8/10. Graphics: 7/10. Value:
7/10.

REVIEWS
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Pinpoint will hold no mystery. The concept is the same. You
have to reach the white flag with your spinning top. Having
achieved this, you go on to the next level.

Anco has here produced a game that should be very
popular. I  say should be, but i have my reservations. The
main problem, is that the game is just too diffi cult to play
and enjoy fully. Control of the top is via the joystick, and you
need to be very precise in your movements.

There are the usual steep slopes to climb, and chasms to
leap. The downward slopes need to be tackled very slowly
otherwise you lose your top off the edge. Understandably,
sound is somewhat lacking, and I fear you will soon tire of
the 'dit. dits ' everytime you lose a top.

The inlay card informs you that there are 10 levels o f
difficulty, but I must confess to only reaching the fourth one
before abondoning the play. The graphics are fair ly  good,
being the two colour variety.

Lovers of Marble Madness and Spindizzy will obviously
love this one, as for  the rest of  you. I  have doubts.

Touchline

Title: Pinpoint. Supplier: Anco Software, 4 Westgate House,
Spital Street, Dartford, Kent. Price: .0.95.
Originality: 5/10. Playabililty : 4/10. Graphics: 6/10. Value:
6/10.

SPIKY HAROLD

YOUR COMMODORE apr il 1987
49
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but I don't think that Spiky Harold will be one of them. It's
a nice enough game, but I  think  it lacks that inexplainable
quality of  'moreishness'.

The idea is that you have to help Harold collect as much
grub as possible. to help him hibernate for the winter. The
grub i n  ques tion consists main ly  o f  apples, grapes,
pineapples, (What no nuts?) and wine. (Beware: not too
much).
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You have to visit various caverns to collect the said grub.
each is fi lled with nasties o f  varying types. All the nasties
have one thing in common, that is, they k ill you on contact.
This isn't too big a problem seeing as you start off with 19
lives.

The animation of the nasties is done very well. My  only
gripe is  the 'Character Detect' routine. I t  takes some time
before you can really judge safe distances.

In your wanderings you will,  from time to time, come
across a coin. Picking this up will give you one extra life. Just
one point, the weatherman has predicted a severe frost in the
next 24 hours. This would obviously k ill our Harold, so you
must succeed in your task before the time runs out.

Spiky Harold. is basically a platform game, which we
either love or hate. Overall not a bad attempt.

Touchline

Title: Spiky  Harold. Company: Firebird. 74 New a y o r d
Street, London WC IA IPS. Price: L.1.99.
Originality: 4/10. 5 / 1 0 .  Graphics: 6/10. Value:
7/ IQ

DANGERZONE
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idea o f  blasting anything that moves. I t  must be an inbuilt
desire that humans suffer from. Dangerzone lets you do just
that.

As test pilot for the XT/99 Fighter come reconnaisance
ship, you have to blast your way through 20 levels of asteroid
belts. The higher the level, the faster they come at you. There
are also the odd wave o f  alien craft to beat as well, so you
need to keep your mind on your flying or else.

The scrolling is defi nitely smooth, and on the higher
levels fast as well. My only real criticism, is that you can only
move in one of two directions (up or down).

Your ship is equipped with rapid fi re lasers. However
constant use of this facility soon depletes your weaponary,
so use this with caution.

Flying without fi r ing will increase your fire-power but

REVIEWS

watch out. The action is fast and furious. but I  feel that
couple of  hours play is more than enough of  this one.

Touchline

ASTRO PLUMBER

Touchline

Title: Astro
CDS House,
t  1.99
Originality:
7/10.
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Dan gerzone. Company: Codemasters, I  Beaumon
Business Centre, Beaumont Close, Banbury OX16 7RT,
Originality: 3/10, Playability: 6/10. Graphics: 6110. Veda
5/10.

1
7

ou can be forgiven for thinking that you have seen this
game before. The truth is, you have, I know this One better as
Super Pipeline and Super Pipeline I I  by Tasket on the 64.

I am not putting this down though. It's a very
- g o o d  c l o n e .You are the maintenance man just arrived from Earth. Your

job is to repair the leaking air pipes that serve Colony II on
the moon. (The underground caverns are inhabited by the
usual nasties that have to be avoided. To aid you in this task..
you are wearing a jet pack. which I  couldn't quite master,i
r
,

You use y our  Plasma laser to  repair the pipes. But
excessive use drains your supply. so use with caution. You
can leave a screen without completing all repairs, but when
you return to that screen, the leaks have re-appeared.

You can use the air tanks on the surface of the moon to
replenish your supply, but unfortunately you cannot use the
jet pack whilst on the surface. When the pressure indicator
for the level you are on shows full, you will be awarded a
bonus score, and you then progress to the next round. ',3

Plumber. Company: Blue Ribbon Software Ltd,
Beckett Road. Doncaster, South Yorks. Price

5/10. Playability : 5/10. Graphics: 7/10. Value,
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SCO RCHI NG  IDEAS F R O M  HI-TECH T RIL OGICMADE SPECIALLY FOR YOUR
C O M M O D O R E  6 4 / 1 2 8

• •

OWER WIEC14 TRILOGIC PRODCTS
U

S o u n d  S p l i t t e r
FOR 'IOUB COMMODORE 64 & 126

•  Enhance the amazing sounds ITOO1 your CM & 128.g e s p e c i a l l y  'shoot em down' ones.•  Great with ames —
•  Marvellous with music progtarns.

•  Super two-channel stereo etiect, through your o r  stereo.
•  B a n  tr a t  wih  basic programs_

•  FAST MAIL ORDER SERVICE •  PROMPT DESPATCH
•  ALL PRICES FULLY INCLUSIVE PLUS 10 DAY MONEY

BACK GUARANTEE ON ALL BACKUP DEVICES.
ORDERING, WRITE OR 'PHONE /
PAYMENT BY CASH CHEQUES PAYABLE 10 TRILOGIC /
POSTAL ORDER OR ACCESS EXPORT ADD 61,00 EXTRA
PAYMENT IN STERLING ONLY PLEASE

All prices include VAT & P&P

•  TAPE TO DISK O N L Y  E 3 7 . 5 0
lo DISK TO TAPE E a s y  to use plug-in system
lo• DISK TO DISK t h a t  outperforms all
•  TAPE TO TAPE o t h e r  similar products.
•  Programs are saved in one file
•  Freezes and saves programs to disk or tape
•  No w handles some Multipart programs
•  Programs compacted to reduce diskspace used
•  You can save 3 or more programs per disk
•  Reloads most programs in less than 3 0  seconds (disk)
•  The  cartridge is not needed for loading back
•  Ca rt ridge  uses RAM and disk-based software
•  instant upgrading. Only £ 2 .0 0  exchange disk/tape
•  Use the machine code  monitor to cheat, gain

extra lives o r restart the program, etc, e tc
The Expert & ESM transfers even 'Expert Proof' games,
Including games no other similar cartridge can handle.

L THE ORIGINAL EXPERT IS STILL AVAILABLE FOR E31.95DOES ALL BUT 6 GAMES'

ESM ADD-ON
AVAILABLE FOR

ONLY £7.95!

VE7717
TRILOGIC

Address

.41b- t  h eexpert
CARTRIDGE

NOW WITH BUILT IN E.S.141.!

MAIL ORDER Dept YC
29 HOLME LANE BRADFORD BD4 OQA
CALLERS 329 TONG STREET
BRADFORD BD4 9QY Tel (0274) 684289

Please send equipment as {ydered
Name

MAKES YOUR OLD EXPERT
, EQUAL TO THE NEW

EXPERT +  ESM.
INCLUDES FREE UP GRADE DISK

FREE CATALOGUE -  SEND 18o STAMP

SPECIFY DISK OR TAPE •••

Complete this COLP0011 wit h your name I address e t c  o n o  attc3ch t o  your
order and  payment /cheque
Post OE to Trlio9C Dec t ' I t  29  HOLVIE LANE BRADFORD BD4 OlDA



The OXFORD BRIDGE Program
An Exciting New

Rubber/Duplicate Bridge
Simulation

for the
Commodore 64/128

The Ox ford Bridge Program is  an excellent  all round bridge
simulat ion f or beginners  and experienced players alike. I t  you
have never played before, you will enjoy learning this fascinating
game at your own pace, with the computer playing both as your
partner and as opponents. Alternatively, you can play with one
two or three other people,  the computer then fi lling in just the
missing hands. If you are a club player, you will find the program
an excellent  t oo l  t o  sharpen y ou r  game between duplicate
sessions. You can pract ice your bidding system with your regular
partner, play and replay  interest ing hands against computerised
opponents and compare your score with that of your rivals' using
the unique duplicate mode.  For all players The Oxford Bridge
Program is packed with features and enhancements. Once you
start p lay ing  y o u  wi l l  nev er wan t  to pu t  it  down !

ritIAT CIITTIkM D
_ _  _ . . . _  _ _  l i  I n  i m w m i m  m  a  n  m o t  o n to  I I I
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NINO M O W " U P '  • • • • I t  i •  N  M i l a n i  a G M  41111
THE ULTIMATE POOLS PREDICTION PROGRAM
•  M A S S IV E  DATABAS E  POOLaWiriner is a sophisticated Pools

pr edic tion aid. It comes cdmpir ito ' ,nth the largest database
available - 22003 matches over  10 years. The database updates
autor rabcally  as results come in.

•  P RE DICTS  N o t  just SCOREDRAWS. but AWAY'S. HOMES
and NO SOORES.

•  SUCCESSFUL S E L E C  guarantee that P o o l s
-
w i n n e r  p e r f o r m s

s ignifi cantly  better  than chance
•  A D A P TA B L E  P r obab i l i fi es  are given on every  fu tu r e  -

choose 44 many selections as you need tor  yolia• bet. The
prec ise pr edic tion formula can be set by  the L1945t -  you CIA l i m e d .  meth r ivaled
dev elop and lest your  own unique method. e v e n . o e n  bwkke

•  S IM P L E  D A TA  ENTRY A l l  team names are in the program. Simply type in the reference
numbers  from the screen Or  use I
-
E W E N  t o  
p r c c l u c e  
fi x t u r e  
l i s t  
a u t o m a t i c
a l l y  
( s e
e  
b e l o
w ) ,

•  D IS C M IC R OD R IV E  COM P A TIB LE  T a p e s  s upplied with convers ioe instructions.
•  P R IN TE R  SUPPORT F u l l  hard copy  pr ueow of data i t you have a pr inter .

PRICE El 5,00 (all inclusive)
A T LAST, No more s traggling for  bows  to get the
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 F I X G E N  8 6 / 7  p r og r am m ed  with a l l  English and Scottish fi xtures
for  1906,7 S imply  ty pe in the da le  and the fun fi xture lis t is  generated In
seconds. Fully  compatible with Poolswmnet. Year ly  updates  available.
POOLSWINNER with FIXIGEN E16.50 (tor both)

NOT JUST A TIPSTERCOURSEWINNER P ROGRA M , C o w
-
s e w
-
i n n e r

- c o s r i n g i l  v 3  V 3  can be used by  expens
THE PUNTERS COMPUTER PROGRAM a n d  oc m  o
..1  p . m . ! ,  a l i k e .You can dev elop and les t your  own unique winning system by  ade is tr y  the

analysis for m ula or  use the w o m e n  in sample mode. Coursewirmar  1
,3  u s e s41,eistrical analysis of major factors inc luding past form, speed ratings. course
statistics. pr ize money, weight, 90illitt, trainer  and lackey for m  etc. e tc  i t
outputs  most likely  winners , good long odds bets, forecasts, tricarnis etc  The
database inc ludes v ital course statistics for  all Br itish courses. Y outain update
the database n e v e r  goes  ow o f dale
PRICE £15.00 (all Inclusive) Lathier. rut AND Natbanal th.i m6,.•

ALL PRO aRAM S AVAILABLE FO R AMST RAD CP24A1451•11AL)PeWs rADO  i.100 ) AliNIC4 , All S r i x ,
- -
m u m . s ,

C07010008E 84128 ATARI 1488 -
.I, S E N C L A I R  
C I L

5 troolnd on moo i maga.. olowirmitin in disc) e xe e n t PCW ion T  4 Oirt and OL lee  ne e e e irive

Send Chegues/POs for  return or  post serv ice to . . .1.2.117A s e l e c
phone 24 his  S O F T W A R E  p h o n e  24 his

37 COUNCILLOR LANE, CHEADLE, CHESHIRE, Tr 0 6 1
-
4 2 8  7 4 2 5

• S,Tvi Sor IV) I
s ,  . . .  
o u r  
' c a m
- m e i

FEATURES INCLUDE:
1 Comput eris ed  bidding,
contract play  and
defence.
2. Any  number of  players;
computer will partner
and/or oppose.
3 Rubber and duplicate
bridge modes.
4, Fu l l  scoring capability .*
5. Rev iew of card play.
6. Hand  replay  and
contract selection.
7 S t o rage  and retrieval of
hands f rom disk/tape.
8. Ab ilit y  to set up problem
hands.
9. Easy  to use with c lear
c olour display.
10. Prin t er option.
• R IO dup l i c a te  scoreng -
VO ISICII) m i ry.

Send Cheque or Postal Order
for E29_95 (tape) or

E34.95 (disk) to:
THINKING GAMES

19 NEWTON ROAD.
FAVER SHAM, KENT ME13 8DZ

TEL:  (0795) 534708

•  Commodore 1250 competer
•  Com m odor e 128 computer
•  NE W 512K expans ion RAM
•  Commodore 1571 disk  dr ive
•  MPS 1000 las t NLO pr inter
•  1901C colour  mer r ier
•  64C computer
•  1541C disk  d i v e
•  64C Connois s eur  Collec tion

E499
I
-
2
4
9

E
-
1
4
9

E269
1269
£335
£195
£195
1245

PRICES INCLUDE  V A T, B U T ADD L  5
FOR DELIVERY ( OV E RNIGHT L IM

COMMODORE — PC
A l models  inc lude MS DOS , GW Etas<
AGA Video Card, S eiler &  Parallel pone

•  P CIO IBM - PC compatible E 1 0 9 5
512K r IAM, 2x360K fl oppy M ae

•  PC20 IB M - A T compatible £ 1 4 9 5
as abov e plus  20M 8 har d cksk

•  eCto iBist-XT compatible 2 3 9 5
with 20 M B  hard disk,
I  M B  RAM, 1.5 MB 'Soppy dr ivo

ADD E N O FOR COLOUR M ODELS
PC P RICE S  INCLUDE  VAT, DELIVERY

AND 1 YEAR ON- S ITE  M AINTENANCE

•  S uper leas e P er s onal
•  Log is l i s
•  A na ly s e
•  S c r ibb le  II
•  M C C  Pascal
•  A C  For tr an

• • T
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e
k
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a
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•  S u p e r
-
B a s e  
1 2 5

•  S uper S c r ip t 128
•  SuperE lase: The  B ook

•  P o c k e t P lanner  128
▪  S w Ittc a l c  120
•  Polic roCierk  128
•  A c c oun tab i l i ty
•  P e tS peed  120
•  S u p e r  C 128
•  C o b o l  128
•  H a c k  Pack 128
•  R a m D o s  128
•  B r a inB ox  IEEE
•  A n a to m y  o f the 128
•  M a tr i x  128

SELECTED S O F T W A R E  F O R  Y O U R  N E W  A M I G A !  I

Oxford BASIC 64

1,715
7yels
1P
1
*
wfs
9
4
5

pytto

The u l tim ate  u ti l i ty  pac k  fo r  y our  64...
a fu l l  P rogrammer 's  Too lk i t (FIND. DUMP,
CHANGE. MERGE RENUMBER)  p lus
ul tr a- fas t Bas ic  c om pl ier  plus  pr ogr am
optim is er , analyser  &  c om pr es s or ! 0 4  a5

•  S upe r Ty pe
•  Ge e s  64
•  S im on ' s  Bas ic  64
•  P e tS peed  64
•  Ga i t e d  Pascal 54
•  Ox fo r d  Pascal 64 hanel
•  S u p e r  C 64
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•  Am iga A1000 wai l  = i m a m  1 7 7 9 5
a m *  3 5" disk . m ous e. 2.56K

•  Sys tem 1: As  AIDC.3 above. E 9 9 5
phis A te d i  R GB  c r ew. '
,
K i n d e r

•  Syetem 2: As  Syntern 1. £ 1 1 9 5
plus A1010 3.5" eat. d i *  tbr im

•  S y s tem  3: A s  System I .  plus  E  1 6 9 5
A1060 Sidecar  PC- oom psbble

•  A l  081 Amiga colour  m onitor  E 3 3 5
•  A1010 a 5
-  
e x t e r n
a l  
d e l
i  
d r i
v e  
f  
2
6
9

•  A1060 S idecar  PC compatible € 7 5 9
•  A1050 add- in RAM 256K  1 1 2 9

ADO MOO FOR 512K  M ODE LS
PRICES INCLUDE  V A T, DELIVERY,

AND 1 YEAR ON- S ITE  M AINTENANCE

FRE E  G O L DE N K E Y  CA RD!
with every  512K A m iga, only  loom Cak e._
s tay  a t  ov er  700  to p  ho te ls  a s  o f te n  ai i
you l ik e fo r  a  year , a n d  to r  eac h n i e h t s
s tay , l u s t pay  fo r  b r eak fas t a n d  d inner !

•  A legra 1 L IB  add-on, RAM
•  Com s pec  2 MB ac id-m i RAM
•  Xebec  10 MB ho ld  d r .*
•  Xebec  20 MB har d d r *

C 1 2 9  ss •  V i ta lNr i te Des k Top
1 5 4 .  •  De Lux e P aint II

9 4  9s •  Oa Lux e P r int V i d e o  y
o r - ,9 4  as 1 1  De Lux e M us ic

7 . 7 6

1)04;

84s s  •  Dynamic  CA D
2 8 4  9i  E l  A egis  Dr aw P lus
124.55 U  A egis  Im ages
139..rs  •  A egis  A nim ator

FROM c795!

A T I
T
I G
4

ViZ aWrIT O  Cia3 4 1
,
C 1 2 0  
r r a o h  
n i i n . n
, , : , ! , l  
s u t c
t i s s
o r  
t
o

beat-Saltine V izaWnie 64, winch THE  TIM E S  featur ed in er r e
articles, calling It 'a creative wr iter 's dream!'  V iz aWr ite Classic

is cer tainly  the b e s t  veardprocassor  we've yet seen on  ar ty
cor router , ever ! Wr inon specially  for  the 128, V iz aWr ite Classic

makes maximum Lem o f  the speed. m em or y  a n d  80- c olunin
display, s howing your doc um ent ex ac tly  as  II w i l l  bc  pr in ted

with a 30,000 w o r d  disk dic tionary . m as s iv e 55K tex t area. p i  opor lional p r i n te r  suppor t
ptas N L O  fo n ts  l e r  CBM/Epson type minters , eas y - lo  -use ' p u l l - d o w n '  m ov er .
ful l  func tion  calculator , ' news pape r  s ty le'  columns. m a l l  m nr ne a n d  m ec h. nx ic h mr ,s .

•  V laaWr i te  'Class ic '  120 1 ...v e s  E 7 9 . . r t  •  V izaStar  128
•  l i t r a Wr i te  64' P r o l e s
-
A l o n e  5 , 4 1 5  
1 3 9  
1 1 1 V i z a
S t a r  
6 4  
X L
6

•  V iz aWr Ite  64 Ic a r tndge )  s y l s  1 6 9 . 5 s  •  V izaStar  64 XL4

[ UNBEATABLE SUPERBASE &  S UP E R SCRtPT B A R GA IN S !]

syl.S f 5 7  i s  •  S uper eas e 54,5 M u s a  E 3 7  •:
E64 95 USupetScrlpt
6l 9 , 1 ;  
E  1
1 7  
v s

E l  1 •  SuperBase S tar ter  84 2 4 .  I  1 9 .

SELECTED S OFP i V A R E  F O R  Y O U R  C OM M OD OR E  12181

E385
1655
1995

11095

/ 149. .
ing

4 4 9 . ,
284..

114..

,901s 199 . s 5E79,
c69,,

sEasy to m e  eproedshnol with 40.00 cob rondo L 4 1 9  ,
Spreadsheet fr ont Timm...roan, UK  edition

z e  51 .asA ll- in- one business system hem  Com m odoi a „
p i f )  9 4 . s sSates/Purchase/Nominal accounts  package ? e s t

The Basic 120 c reepier , Ir em Ox io id  Systcerb a p e S  4 4
1 5
Complete C language. w i th  ex tens ions y r s  3 A . i
r .The corr iplele COB OL package trom Abacus  3 1 ,
A ll- in-one Programmers  Toolka &  Rani-Disk

Lightning las t Ram-Dish for  512K  expEinsion RAM 3
,
4
, .
.
t
s
s
t

Supports  PET/IEEE disks & pr inters  Mc. (128 or  64)  7 9 . s t
The X t2  page ineider'S guide to him t a t  ' A
Run 64 programs on your 128 -  In 120 m ode! 4,1005 A l a s

Oxfo rd  PASCAL  128
A te l l  J A W  P an cal  co m p i l e r wi th  b o th

Inter ac tiv e m ode (90K us er  ar eal  & disk
c om piler  m ode 112019_ gr aphic s  &  sound

ex tens ions ,. a n d  bo th  s tand- a lone and
m odular  r un- tim e op tions ! ( 4 4
,
5S OFTWA RE  B A R GA IN S  F O R  Y O U R  C OM M OD OR E  6 4 !  I

P rO th ri $
,
O rtal  
t o u c
h
-
t y p i
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r ,  
d
e
;
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Desktop tor  tho 04 -  choaprs  than an Amiga!
Progiammer's car tr idge horn Com m odor e
The s tandard 64 Basic  compiler  trona ° s h e d
The complete &  W Pascal for  your  04
Pascal ler  64 tape users
Complete C language. w i th  ex tens ions

a>
4
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L
1
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e
s

4950
s
.
p
i
e
o  
3
9  
v
.

aiKs 1 9  es
9 , : s 34,4

...;cers 1 9 1 s
tiees 3 4  is

IF Y OU  W A N T  I T  TOM OR R OW_
CALL U S  TOD A Y ! O N  0 1 - 5 4 6 - 7 2 5 8  II

Prices are P OS T FREE &  inc lude VAT.
Order by  phone with your  c redit card,
or seed chequeIPO or your cr °dace! cl
number. °Miceli orders  welcome. We
despatch same day  by  FIRST CLASS

our 24- hour  recorded order  serv ice, r
i l l i n l i
V I S A

on 01- 541- 5105 n x i . e s s

pos t II m e lines are busy, vidly net try

ico
LAKESIDE HOUS E . K I N G S T 0 N  N i l  L, S U R R E Y ,  K T 2  7 0 T T E L  01- 546- 7256
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BE
67
CB

10 M 1 3 2 7 6 8 : M 2 3 6 0 9 6 : C H - 0
11 P R1NTCHP S (144 )CHRS (147 ,
12 POKE52,120rPOKES6,120,POKE

61

80

46 DATA 0 0 , 0 0 , 5 6 , 5 7 , D E , I 6 , E 4 ,
E 6 , 6 7 , F 0 , 6 4 , 6 3 . 5 7 , 6 5 , 5 F . S 5
47 DATA 5 7 , C O
3
6 2 , 6 4 , 6 6 , 6 F
, 6 7 ,

63280, 15 : PCI KES3281, 12 7 6 , 6 6 , 6 2 , 6 1 1 , 0 3 , 6 2 , 6 4 . 6 5 , 6 F94 13 P RI NT 02 48 DA TA  6 6 , 7 1 3 , 6 6 , 6 5 , 6 0 , CE , 9 0 ,OF 14 P RI NT5 FC(8 )CHRS (1 8 ) "CS U, S * 7 F, 6 6 , 6 3 , 6 0 , 7 E , G D , C E , 5 7 , 3 E
e6 2 2 , 5 1 3

i s  P RI NT5 P C( 8 ) CHRS ( 1 8 ) "E 5 - , S P
36 49 DATA S F , 5 4 , 5 7 , C E , F 1 , 6 2 , 7 E ,

7 6 . 4 5 , C 7 , 8 2 , 9 7 , 9 7 , 9 7 , 8 7 , 9 7
64

C2 2 , 5 -3
16 pRINTsPc(6)cmnsc1e)-Es-,sp

AS 50 DATA 9 7 , 9 7 , 9 7 , 9 7 , 9 7 , 6 7 , 9 7 ,
9 7 , 2 7 , 8 7 , 9 7 , 6 7 , 9 7 , 9 7 , 9 7 . 9 7

c i i rJ A TA  S TA TE N E N T[ 5 P 0 3 , S - ] E0 61 DA TA  8 7 , 8 7 , 9 7 , 9 7 , 6 7 , 9 7 , 8 7 ,
3C 17 P RI NTS P C(8 )CHR$ C1 B )"E 5 - , S P S E , 5 7 , C S , S F, 9 3 , 6 7 , C E . F1 , 6 2

C2 2 , 6 -3 BO 52 DATA 7 E , 7 5 , 4 5 , 8 A , 7 7 , 7 7 , 7 7 ,
E5 18 P RI NT5 P C(8 1 CHRS C1 8 )"C5 -3 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7

TO MEMORY R O U T I N E  E S - 1 84 53 DATA 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 ,
44 19 PRI NT9PCCEO CHRSC18)"CS-, SP 7 7 . 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7

C2 2 , 6 -3 74 59 DATA 8 A , 5 7 , E C , S F , 5 2 , 5 7 , C E ,2
2

20 P RI NTS P CCO )CHRS C1 8 )"[ S - , S P F 1 , 6 2 , 7 E , 7 6 , 4 6 , 8 4 , 7 7 . 1 A , 1 2
CS1BY L E S  ALL4NCSPCS. S-3 86 SS DATA 1 A , 1 8 , 0 5 , 0 E , 7 7 , 0 4 , 1 6 ,50 21 P RI NTS P C( 8 ) CHRS ( 1 8 ) "E S - , 5 P 0 1 , 1 2 , 0 8 , 7 7 , 7 1 , 7 7 , 1 6 , 0 2 , 0 3
C2 2 , 6 -3 70 SG DATA 1 8 , 7 7 , 1 5 , 1 6 , 1 8 , 0 3 , 1 2 ,

6C 22 P RI NTS P C(9 )CHRS (1 8 ) "E S J . S * 0 5 , 7 7 , 8 4 , 5 7 , E 3 , 5 F , 5 1 , 5 7 , C E
E2,SK3 OF 97 DATA F 1 , 6 2 , 7 E , 7 S , 4 5 , B A , 7 7 ,AO 23 P RI NT: P RI NTCHRS (1 5 5 ) 7 7 , 7 7 . 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7Lta 24 P R I N T"  T H I S  ROUTINE READS 911 SB DA TA  7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 7 7 , 7 7 ,
THE DATA STATEMENT, " 7

7
,
7
7
,
7
7
.
7
7
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7

80 25 P RI NT S i SS B A TA  7 7 , 7 7 , 8 A , 5 7 . E A , S E , 5 0 .17 26 P R I N T"  CONVERTS FROM R E X 5
7
,
C
E
,
F
1
,
6
2
,
7
E
,
7
5
.
9
5
,
8
A
,
7
7

TO B I NARY AND POKES" E4 60 DATA 7 7 , 7 7 , 7 7 , 7 7 , 0 4 , 1 6 , 0 1 ,82 27 P RI NT 1 2 . 0 4 , 7 7 , 1 4 , 1 2 , / A , 1 1 3 , 0 5 , 0 EC4 28 P R I N T"  CODE BACK T O  THE 83 61 DA TA  7 7 , 1 1 , 0 5 , 1 8 , 1 0 , 7 7 , 7 7 ,
AREA O F MEMORY FRO M" 7 7 , 7 7 , 7 7 , 7 7 , 6 4 , 5 7 , 6 1 , S E , S F84 29 P RI NT 90 62 DATA 5 7 , C E , F 1 , 6 2 , 7 E , 7 5 , 4 6 ,19 30 P R I N T"  WHICH I T  W A S  P R E B A , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7
WIDUSLY G E NE RA TE D. " EO 63 DATA 7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 7 7 , 7 7 ,55 31 P RI NT: P RI NT 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7no 32 READCODES AP 69 DA TA  7 7 , 7 7 . 7 7 , 7 7 , 6 A , 9 7 , 0 6 ,DB 33 LE I A S CCRE G HTS (CO DE S . 1))-48 S E , S E , 5 7 , CE , F1 , G 2 , 7 E . 7 5 , 4 5
: I FLE >S THE NLE -LB -7 FO 55 DATA B A , 7 7 , 7 3 , 6 7 , 6 F , 5 7 , 6 6 ,LF 34 HO-A9CCLEFTSCCODES,1))-413: 7

A
,
7
3
,
1
4
,
1
1
,
1
1
,
1
1
,
7
7
,
7
7
,
7
7

IFHB>OTHENHB-H8-7 SE 66 DATA 7 7 , 7 3 , 1 3 , 6 7 , 6 7 , 6 7 , 7 4 ,
32 35 PRI NTSPCCS)CHRS(5)"READI NG 7 3 , 1 1 . 1 1 , 1 1 , 1 1 , 7 7 , 8 4 , 5 7 , D F

MEMORY a L o c x  . . . " 0 1 1 : P R I N T C H 98 67 DA TA  S E , 5 0 , 5 7 , C E , F1 , 6 2 , 7 E ,
RSC145); 7 6 , 4 5 , 8 A , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7

28 36 P O K E N1, H8w15 . LB M1. . M1 . 1 , CH EB 68 DATA 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 7 7 ,
-
C
H
*
H
8
.
L
8
.
1
F
1
1
1
<
M
e
T
H
E
N
2
2

7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7DA 37 IFC11. .43423THEN36 B ' 69 DATA 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 8 4 ,13 38 PRI NT"CHECK SUM ERROR -  CH 6 7 . E 6 . 5 E , 5 C , 5 7 , C E , F1 , 6 2 , 7 E
ECK DA TA  S TA TE ME NTS ! "P RI NTCH EF 7 0 0 4 1 4  7 6 , 4 6 . 8 A , 7 7 ,

7
7 . 7 7 , 7 7 ,

RS (19 ) : E ND 0 0 , 0 6 , 1 E , 0 3 , 0 3 . 1 2 . 1 8 . 7 7 , 1 5
EC 39 P R I N T"  M I T  RETURN TO  SAVE EO 7 1 0 4 1 4  0 E , 7 7 . 1 6 , 1 2 , 0 4 . 7 7 . 1 6 ,

COMPLETED PROGRAM" 1 8 , 1 6 , 1 6 , 1 3 , 7 7 , 7 7 , 7 7 , 7 7 , 8 AD1 40 DE 1K E Y S : I FK E Y S <)CHR9(13 )TH 25 72 DATA 6 7 , 8 E 1 , 5 E , 5 6 , 5 7 , CE , F1 ,EN40
6 2 , 7 E , 7 5 , 4 6 , 8 467 41 9 Y 9 3 6 8 8 8 SE

, 7 7 , 7 7 , 7 7 , 7 7
73 DATA 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 . 7 7 ,10 42 7 7 , 7 7 , 7 7 . 7 7 . 7 7 . 7 7 . 7 7 , 7 7 , 7 7CE 43   D A T U M  S Og 74 DATA 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 ,TATEMENTS • 7 7 , 8 0 1 , 5 7 , 5 4 , 5 D, 5 A , 5 7 . CE , F116 44 OF 75 DATA 6 2 , 7 E , 7 6 , 4 6 , 9 1 3 , 6 4 . 9 4 ,18 45 DATA 0 0 , 1 0 , 0 8 , 0 0 , 0 0 , 8 6 , 4 1 , 9 4 , 6 4 , 9 4 , 9 4 , 6 4 . 6 4 , 6 4 , 6 4 , 6 4

8 2 , 3 0 , 4 7 , 9 E , 3 4 , 3 7 . 3 6 . 3 6 . 0 0 133 76 DATA 9 4 , 9 4 . 9 1 . 3 4 . 9 4 , 9 4 , 9 4 ,

en,
581(

molm

rieee
Als
ifl be

Alton

MODELS
DELIVERY,

kiNTENANCE

EY CARD!
VtrOal
1
3
a
e 
o
f
t
e
n 
.
1
5

r each n i g h r n
4 and d i nne r !

1385
fM £ 6 5 5

1995
£1095

£795

£995

0 1 9 5

0 6 9 5
0 3 5
£269
£759
0 2 9

11499
•  1 3 9 . 4 s
4  9 4 , ,
4
4  4 4 9 9 ,
4  2 6
1
1 . 9
s

(.' 6 4 . . ,
4  l i e l s s

Licence m Hm
meAred ill Hee°.
aWrIle ClasMe

won on a n y
zetiMe CiastlIc
Cd K I
-
C d U
r i l t k

Nfte pflmted...
Onter uwort
CI0M11
. 
M
M U
S .

1.•nz ic Ii  Mencs!

•  f 9 9 ,
G f 7 9 .

E69,

yr, £37
£47.,-

ef, C19 •:,,•

E 4 9 . ,
54 9-

9yfu 9 4  4
,

1
,
0
C
: 
4
4
.  
•
•
,
.

39 q•
M 3 4 . u •
64) 7 9 .  ie.

11.gs
dfis 4 4 ,

:AL 128
ler wal l  b o th
area) 0, cli,k
lics & S ound
d-alone and

[4 1 .

2)45
4 9 ; 5

00
.
. 
3
9  
O
f

O A  1 9
vels
VogS 1 9 . 9 5
e i  U m ! ,

-546-72,44

31E
-S46-725
,
5

S8000 00 90 00 90 43 42 4D 80
10 DATA 00,90,00,43,42,4D,80

here are occasions when i t  i s
desirable t o  conver t a  sec tion o f
memory from machine code to a Basic
program containing a re-boot and set
of data instructions that represent the
original machine's memory.

This program provides the user
with the fac ility  to 'read' sections of
machine memory to  do just that! In
fact the Basic loader for this program
was produced from the very same
routine.

Start and end addresses are entered to
control the range o f  memory t o  be
converted. These are POKEd into the
machine c ode r out ine res ident a t
SC000 whic h re-locates t h e  Bas ic
loader and performs the operation of
'reading* each byte to provide two digit
hex number in the data statement e.g.

This process is repeated for  every
byte within the range as previously
specified. The completed data listing is
then saved t o  disk  as  D A T A  and
should be re-loaded prior to running to
establish start of variables which begin
at the end of the Basic loader.

The SYS address contained in the
Basic loader is the warm start address
and should b e  modifi ed t o  t h a t
required by the nature o f  the area o f
memory being converted.

The program mus t be typed i n
exactly as listed and saved pr ior  to
running. E r r o r  t r a p  routines  a r e
included to ensure that the data as read
is correct. The program, when run,
stores the relevant code at a temporary
address of 88000 and when prompted
relocates the  wor k ing program t o
Basic (80801) and saves to the program
to disk,

C64 + D I S K O '

Disk users take heart. Here we provide a handy disk
routine to convert memory to data statements.

I
P
R
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A
:  
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,
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O
f
y  
L
O
O
T
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9 4
,
5 4
.
5 4
,
3 4
,
5 4
.
8 4
,
9 4
,
9 4
.
9 4

AO 7 7  DATA 9 4 , 9 C , 5 7 , 5 C , 5 0 , 5 6 . 5 7 ,
DE , 6 0 , CE , 5 7 , 6 0 , 5 1 ] , 5 8 , 5 7 , DE

63 7 8  DATA 7 5 , C C , 7 7 , 7 7 , 0 3 , 1 F , 1 E ,
0 4 , 7
7
,
0 5 . 1
6 , 0 2
,
0 3 , 1
E ,
1 9 , 1
2

ER 7 9  DATA 7 7
, 0 0 , 1 F ,
1 2 , 1 9 , 7 7 . 1
8 .

1 1 3 , 1 6 . 1 3 , 1 2 . 1 3 , 7 7 , 1 E , 1 9 . 0 3
99 B O  DATA 1 8 , 7 7 . 1 A , 1 2 , 1 A . 1 8 , 0 5 ,

O E ,
7
5 , 6
7
,
3 F ,
5 0 ,
4 7 .
5 7 ,
C E ,
7 6

84 8 1  DATA 7 7
,
7 7 , 0 4 . 1 5 , 0
1 , 1 2 , 0 4 ,

7 7
,
0 3
,
1 F
,
1 2
,
7 7
,
0 0
,
1 6
,
0 6
.
1
C

7F 8 2  DATA 1 E , 1 9 , 1 0 , 7 7 , 0 7 . 1 6 , 0 6 .
0 3 , 7 7 , 1 8 , 1 1 , 7 7 , 7 7 , 1 8 , 7 7 , 0 7

84 e 3  DATA 0
5 , 1 8 , 1 0 ,
0 5 , 1 6 , 1 A
, 7 5 ,

5 7
, C
1 ,
5 0
,
4 6
,
5 7
, C
E ,
7 6
.
7 7
,
7 7

63 6 4  DATA 1 E , 1 5 , 7 7 , 0 3 , 0 0 , 1 8 , 7 7 ,
0 7
,
1 6
,
0 6
.
0 3
,
0 4
,
7 9
,
7 7
,
0 3
,
1 F

7E 8 5  DATA 1 2
,
7 7
, 1 4 , 1 F ,
1 5 . 0 5 , 1 6 ,

1 4
,
0 3
,
1 2
,
0 5
,
7 7
,
0 4
,
1 2
,
0 3
,
7 7

CC 8 5  DATA 7
7 , 1 6 , 1 9 , 1
3 , 7 5 , 5 7 , 9
3 ,

5
D
,
4
5
,
5
7
,
C
E
.
7
5
,
7
7
,
7
7
.
0
3
,
1
F

SS 6 7  DATA 1
2 ,
7
7 , 7 7 , I C ,
1 2 , 0 5 . 1 5 ,

1 6
,
1 8
,
7 7
,
1
E ,
0 4
.
7 7
,
7 7
,
0 5
,
1 2

82 8 8  DATA 1 8 , 1 8 , 1 4 , 1 6 . 0 3 , 1 2 , 1 3 ,
7 7
,
7 7
,
0 3
,
1 8
,
7 7
,
7 7
,
7 3
,
6 6
,
6 7

05 8 9  DATA 6 7 , 6 7 . 7 5 , 6 7 , 9 C , 5 1 ) , 4 4 ,
5 7
, C
E ,
S
D ,
5 7
, A
E ,
S
0 ,
4 3
,
5 7
, C
E

BC 9 0  DATA 7
6 . 7 7 , 7 7 , 1
6 , 7 7 . 7 7 , 1
5 ,

1 6
,
1 8
,
0
3 ,
7 7
,
0 6
,
1 8
,
0 2
,
0 3
,
1
E

73 9 1  DA TA  1 9 . 1 8 , 7 7 , 7 7 . 1 E , 0 4 , 7 7 ,
1 6
,
1 8
,
0 4
,
1 8
,
7 7
,
0 4
,
1 6
,
0 1
.
1 2

79 9 2  DATA 1 3 , 7 7 , 0 0 , 1 F , 1 E , 1 4 , 1 F .
7
5
,
5
7
,
7
0
,
5
C
,
4
2
,
5
7
,
C
E
,
7
5
,
7
7

I D 9 3  DATA 7 7 , 0 5 , 1 2 , 1 8 , 1 8 , 1 4 , 1 6 ,
0 3
,
1 2
.
0 4
,
7 7
,
0 3
,
1 F
,
1 2
,
7 7
,
7 7

EB 8 4  DATA 1 4 , 1 F , 1 6 , 0 5 , 1 6 , 1 4 , 0 3 ,
1 2
,
0 5
,
7 7
,
7 7
.
1 6
,
1 9
,
1 3
,
7 7
.
1
C

SE 9 5  DATA 1 2 , 0 5 , 1 9 , 1 6 , 1 8 , 7 5 , 5 7 ,
0
2
,
5
C
,
4
1
,
5
7
,
C
E
,
7
6
,
7
7
,
7
7
,
1
6

31 9 6  DATA 1 9
,
1
3 ,
7
7 , 0 3 , 1 F ,
1 2 , 1 8 ,

7 7
,
1 8
,
1 8
,
1 6
,
1 3
,
0 4
,
7 7
,
7 1
,
7 7

46 9 7  DATA 7 7 , 0 6 , 0 2 , 1 5 , 0 4 . 7 7 , 0 3 ,
1
F
.
1
2
,
7
7
,
1
A
,
1
6
,
1
E
,
1
9
,
7
7
.
0
7

14 9 8  DATA 1 6 , 0 6 , 0 3 , 7 5 5 7 , 3 0 , 5 C ,
4 0
, 5
7
,
0
C ,
S
5 ,
7 F
,
6 6
,
6
E .
6 0
,
7
E

DE 9 9  DATA E 5 , 6 1 , 6 3 , F 0 , 6 5 , 6 4 , 5 7 ,
2
F
,
S
C
,
4
F
,
5
7
,
C
E
.
7
5
,
C
6
,
C
6
,
C
6

27 1 0 0  DATA CB , CG , C6 , C6 , C6 , C6 , 7 5
,
5
7
,
F
1
,
5
C
,
4
E
.
5
7
,
C
E
,
7
5
,
7
7
,
7
7

57 1 0 1  DA TA  1 1 , 1 E 1 , 1 8 , 1 8 , 1 8 , 0 0 , 7 7
,
7
7
,
0
3
,
1
F
,
1
2
,
7
7
,
7
7
,
0
4
,
1
E
.
1
A

E l  l o e  DATA 0 7 , 1 8 , 1 2 , 7 7 , 1 E , 1 9 , 0 4
,
0
3
,
0
5
.
0
2
,
1
4
,
0
3
,
1
E
.
1
8
,
1
8
.
0
4

F7 1 0 3  DA TA  7 7 . 1 6 , 1 9 , 1 3 , 7 5 , 6 7 , 8 1 3
4 1 J , 5 7 , CE , 7 6 , 7 7 , 7 7 , 1 E , 0 3

FF 1 0 4  DA TA  7 7 , 0 4 , 1 F , 1 8 , 0 2 , 1 8 , 1 3
,
7
7
,
1
5
,
1
2
,
7
7
,
0
7
,
1
8
,
0
4
,
0
4
,
1
E

eu 1 0 5  DA TA  1 5 . 1 8 , 1 2 , 7 7 , 0 3 , 1 8 . 7 7
, 1 4 . 1 0 , 1 3 , 0 1 . 1 2 , 0 5 , 0 3 , 7 7 , 1 6

142 1 0 6  DATA 1 1 3 , 1 8 , 7 5 , 6 7 , 5 5 . 5 8 . 4 C
, 5 7 , C E , 7 5 , 7 7 , 7 7 , 0 3 , 1 F , 1 8 , 0 4

F4 1 0 7  DATA 1 2 , 7 7 . 7 7 , 1 A , 0 2 , 1 8 , 0 3
, 1 E , 7 A . 0 7 , 1 6 . 0 5 , 0 3 , 7 7 , 7 7 , 0 7

98 1 0 8  DATA 05 .1e , l0 ,05 .16 , IA.04
, 7 7 , 1 E , 1 9 , 0 3 , 1 8 , 7 7 , 1 8 . 1 9 , 1 2

AO 1 0 9  DA TA  7 5 , 5 7 , 6 7 , 6 8 , 4 8 , 5 7 , C E
, 7 5 , 7 7 , 7 7 , 1 8 , 0 5 , 7 7 , 1 6 , 0 3 , 7 7

99 1 1 0  DA TA  1 A , 1 8 , 0 4 , 0 3 , 7 7 , 0 3 , 0 0
, 1
8
.
7
7
,
0
7 ,
1
6 ,
0
5 ,
0
3 ,
0
4 ,
7
5 ,
1
E

60 I I I  DA TA  0 3 , 7 7 , 1 E , 0 4 , 7 7 , 1 9 , 1 2
, 1 4 , 1 2 , 0 4 , 0 4 , 1 6 , 0 5 , 0 E , 7 5 , 5 7

08 1 1 2  DA TA  0 8 , 5 8 , 4 A , 5 7 , C E , 7 5 , 7 7
,
7
7
,
1
F
,
1
8
,
0
0
,
1
2
,
0
1
,
1
2
.
0
5
,
7
8

D2 1 1 3  DA TA  7 7 , 7 7 , 0 3 , 1 8 , 7 7 , 1 C . 1 9
, 1 6 , 0 0 . 7 7 . 7 7 , 0 3 , 1 F , 1 2 , 7 7 , 0 4

3F 1 1 4  DATA 0 3 , 1 6 , 0 6 , 0 3 . 7 7 , 1 6 , 1 9
, 1 3 , 0 5 , 1 2 , 0 4 , 0 4 , 7 5 , 5 7 . 0 8 . 5 8

F4 1 1 5  DATA 4 9 , 5 7 , C E , 7 5 , 7 7 , 7 7 , 1 8
, 1 1 ,
7
7 . 0
3 , I F
,
1 2 ,
7 7 ,
0 7 ,
0 5 .
1 8

40 1 1 6  DATA 1 0 , 0 5 , 1 5 , 1 A , 7 7 , 0 0 , 1 F
. 1 E , 1 4 , 1 F , 7 7 , 1 4 , 1 6 , 1 9 , 7 7 , 1 6

A l 1 1 7  DA TA  1 2 . 7 7 , 1 6 , 1 3 . 1 3 , 1 2 , 1 3
, 7 7 , 0 3 , 1 8 , 7 5 , 5 7 , E 0 , 5 8 , 4 8 , 5 7

32 1 1 8  DATA C E , 7 6 . 7 7 , 7 7 , 0 3 , 1 F , 1 2
,
7
7
,
1
5
,
1
8
.
1
8
,
0
3
,
7
7
,
1
1
.
1
E
,
1
8

SPOT

C64 +

71 1 1 9  DATA 1 2 ,
7
7 , 1 8 , 0 5 , 7 7 . 1
6 , 0 4

,
7
7
,
1
6
,
7
7
,
1
8
,
1
E
.
1
9
.
1
2
,
7
7
,
1
9

F8 1 2 0  DATA 0 2 , 1 A , 1 5 , 1 2 , 0 5 , 7 7 , 0 3
, 1 8 , 7 5 , 5 7 , 8 F , 5 8 , 7 7 , 5 7 , C E , 7 6

68 1 2 1  DA TA  7 7 , 7 7 , 0 3 . 1 F , 1 2 , 7 7 , 1 A
, 1 6 , 1 E , 1 9 , 7 7 . 1 1 , 1 E , 1 8 , 1 2 , 7 7

A l 1 2 2  DATA 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 1 2
, 7 9 , 1 0 , 7 6 , 7 7 , 6 6 , 6 7 , 7 7 , 0 4 , 0 E

oe 1 2 3  DATA 0 4 , 7 7 , 5 5 , 6 7 , 5 1 , 6 6 , 7 5
, 6 7 , A D , 5 8 , 7 6 , 5 7 , D C . 9 5 , 7 F , 6 6

EE 1 2 4  DA TA  6 E , 6 0 . 7 E , E 5 , 6 1 , 5 3 , F 0
, 6 4 , 6 4 . 5 7 , 4 4 , 5 A , 7 5 , 6 7 . D C , 1 6

00 1 2 5  DATA E 5 , 6 7 , F 0 , 1 5 , E 5 , 6 6 , 6 0
, C 4 , 7 5 , 1 A , 1 2 , 1 A , 6 6 , 7 6 , 7 8 , 6 F

74 1 2 6  DATA 7 8 , 6 6 , 6 7 , 7 5 . 5 0 , 7 4 . 6 7
, D C , 1 6 , E 6 , 6 6 , F0 , 1 6 , E 5 , 6 5 , 6 0

lE  1 2 7  DATA C 4 , 7 5 , 1 A , 1 2 . 1 A , 6 5 . 7 6
,
7
8
,
G
F
,
7
8
.
6
6
,
5
7
,
6
9
,
5
A
,
7
3
,
5
7

CC 1 2 5  DATA D C , 9 6 , 7 F , 6 6 , 6 E , 6 0 , 7 E
t E 5 , 6 1 , 6 3 , F 0 , 6 4 , 6 1 , 5 7 , 1 D , 5 A

F l  1 2 9  DATA 7
2 , 5 7 , C E ,
9 0 , 7 1 , 6 6 ,
6 3

, 6 0 , 7 E , 5 7 , 2 1 , 5 A , 7 1 , 5 7 , C E , 7 5
C3 1 3 0  DATA 7 7 , 7 7 . 6 6 , 7 5 , 7 7 , 7 7 , 7 7

, 1 8 , 1 8 , 1 6 , 1 3 , 7 7 , 1 E , 1 9 , 7 7 , 0 7
E l 1 2 1  DA TA  0 5 . 1 8 , 1 0 , 0 5 , 1 6 , 1 A , 7 7

, 1 1 , 1 8 , 0 5 , 7 7 , 1 4 , 1 8 , 1 9 . 0 1 , 1 2
SE 1 3 2  DATA 0 5 , 0 4 , 1 6 . 1 6 . 1 9 . 6 7 , F 2

5 A , 7 0 , 5 7 , C E , 5 D , C E , 7 6 , 7 7 , 7 7
AD 1 3 3  DATA 6 5 , 7 9 , 7 7 . 7 7 , 7 7 , 0 7 , 0 5

,
1
2
,
0
4
,
0
4
,
7
7
,
0
5
.
1
2
.
7
A
,
0
4
,
1
2

CB 1 3 4  DA TA  0 3 , 7 7 , 0 4 , 0 0 . 1 E , 0 3 , 1 4
, 1 F ,
7
7 , 1
E .
1 1 ,
7 7 ,
0 5 ,
1 2 .
0 6 ,
0 2

CA 1 3 5  DATA 1 E , 0 6 , 1 2 , 1 3 , 5 7 , 9 4 , 5 A
, 7 F , 5 7 , C E , 6 U , C E , 7 6 , 7 7 , 7 7 , 6 4

CA 1 3 6  DATA 7 8 , 7 7 , 7 7 , 7 7 . 1 8 , 1 8 , 1 6
, 1 3 , 7 0 , / A , 1 2 , 1 A , 6 6 , 7 0 , 7 8 , 6 F

08 1 3 7  DATA 7 8 , S 5 , 5 7 , 8 6 , 5 A , 7 E , 5 7
, C E , 6 D , C E , 7 5 , 7 7 , 7 7 , 6 3 , 7 9 , 7 7

14 1 3 8  DATA 7 7 , 7 7 , 1 8 , 1 8 , 1 6 , 1 1 , 7 0
t
1
A
,
1
2
.
1
A
,
5
5
,
7
0
,
7
8
.
8
F
,
7
8
,
6
6

78 1 3 5  DATA 5 7 , S A , 5 8 , 7 0 , 5 7 , C E , 6 0
t
C
E
,
7
5
,
7
7
,
7
7
,
6
2
,
7
9
,
7
7
.
7
7
,
7
7

AS 1 4 0  DATA 0 4 , 0 E , 0 4 . 6 F , 6 5 , 6 F . 7 7
, 0 3 , 1 8 , 7 7 , 0 4 , 1 6 , 0 1 , 1 2 , 7 7 , 0 7

4A 1 4 1  DA TA  0 5 , 1 8 , 1 0 , 0 5 , 1 5 , 1 A , 7 7
, 0 7 . 1 6 , 0 5 , 0 3 , 0 4 , 5 7 , 6 3 , 5 9 , 7 C

Es P i s  DATA 5 7 , 1 E , 6 C , C E , 7 5 , 7 7 , 7 7
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7
,
1
A
,
1
6
,
1
E
,
1
9

77 1 4 3  DATA 7 7 , 0 7 , 1 6 , 0 6 , 0 3 , 7 7 , 7 3
, 5
7
.
6
F ,
6
7 ,
6
6 ,
7
7 ,
7
A
,
7
7 .
7
3 ,
1
4

FF 1 4 4  DATA 1 1 , 1 1 . 1 1 . 5 7 , 0 C , 5 8 . 7 8
o
5
7
,
C
E
,
6
1
]
,
C
E
,
7
5
,
7
7
,
7
7
,
7
7
,
7
7

21 1 4 5  DATA 7 7 , 7 7 . 7 7 , 1 C , 1 2 . 0 5 , 1 9
, 1 6 , 1 8 . 7 7 , 7 7 , 7 7 , 7 7 , 7 3 , 1 3 , 6 7

OB 1 4 6  DATA 6 7 , 6 7 , 7 7 , 7 A . 7 7 , 7 3 , 1 1
, 1 1 , 1 1 , 1 1 , 5 7 , 0 6 , 5 5 , 7 A . 5 7 , D E

DI 1 4 7  DATA 6 D , C E , 7 6 , 7 7 . 7 7 , 7 7 , 7 7
,
7
7
,
7
7
,
7
7
.
1
5
,
1
8
,
1
8
,
0
3
,
7
7
,
7
7

71 1 4 8  DATA 7 7 , 7 7 , 7 7 , 7 7 , 7 3 , 6 7 , 6 F
, 6 7 , 6 6 , 7 7 . 7 A , 7 7 . 7 3 , 6 4 . 1 1 , 1 1

I F  1 4 9  DATA 1
1 , 5 7 , F 8 , 5
8 , 7 9 . 5 7 . C
E

, 6 D , C E , 7 5 , 7 7 . 7 7 , 8 1 , 7 9 , 7 7 , 7 7
28 1 5 0  DATA 7 7 . 1 4 , 0 5 , 0 2 , 1 9 , 1 4 4 F

.
7
7
,
1
4
,
1
8
,
1
3
,
1
2
,
7
7
.
0
3
,
1
8
,
7
7

67 1 5 1  DA TA  0 4 , 1 6 . 0 1 , 1 2 , 7 7 , 1 A , 1 2
, I A , 1 8 , 0 6 , 0 E , 5 7 , 8 5 , 6 9 , 7 8 , 5 7

87 1 6 2  DATA CE , 6 D , CE , 6 D , CE . 7 5 . 7 7
, Ic, te ,o s, le ,1 5 , /e .7 7 ,1 E ,o 4

50 1 5 3  DATA 7 7 , 0 4 , 1 6 , 0 1 , 1 2 , 1 3 , 7 7
. 1 5 . 1 2 , 0 3 , 0 0 , 1 2 , 1 2 , 1 8 , 7 7 , 7 7

IC 1 5 4  DATA 7 3 , 5 5 , 6 7 , 6 7 , 6 7 , 7 7 . 7 1
, 7 7 , 7 3 . 6 4 , 1 1 , 1 1 , 1 1 . 5 7 . 5 6 , 5 8

CO 1 5 5  DATA 6 7 , 5 7 , C E , 6 0 , C E . 7 5 . 1 5
, 1 8 , 1 8 , 0 3 , 7 7 , 0 7 , 1 6 , 0 5 , 0 3 , 7 7

48 1 5 6  DATA 0 5 , 1 2 , 1 8 . 1 8 . 1 4 , 1 6 , 0 3
,
1
2
,
0
4
.
7
7
,
1
C
,
1
2
,
0
5
,
1
8
,
1
6
,
1
8

03 1 5 7  DATA 7 7 , 1 6 , 0 2 . 0 3 , 1 8 . 1 A , 1 6
,
0
3
,
1
E
,
1
4
,
1
6
,
1
8
,
1
8
,
0
E
,
5
7
,
7
6

30 1 5 8  DATA 5 8 , 6 6 , 6 7 , D C , 9 5 , 7 F , 6 6
, S E , 6 0 , 7 E . E 5 , 6 1 , 6 3 , F0 , 6 3 , 6 E

DB 1 5 9  DATA 5 7 , 7 8 , 5 8 , 6 5 , 5 7 , C 9 , 6 1
, 6 2 , 6 6 , 6 5 , 6 1 , 5 7 , 6 5 , 6 8 , 6 4 , 5 7

08 1 6 0  DATA 8 0 , 5 7 , 0 C , 5 8 , 6 3 , 5 7 , 6 0
, 5 0 , 6 0 , 6 1 3 , 6 0 , 6 D , 6 0 , 8 0 , 6 D , 6 0

58 1 6 1  DA TA  6 D , 6 0 , 6 0 , 6 0 , 6 D , 6 0 , 6 8
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, 6D, 513 , 5D, 60 , 60 , 61 ) , 80 . 60 . 613
Cl 1 E 2  DATA C11, 60, 60, 513, 6D, 6D, 612

, E D , 6 0 . 6 0 , 5 7 , 0 1 . 5 8 , 6 2 , 5 7 , 8 1 ]
114 1 6 3  DATA 6 U, S D, 6 1 3 . 5 0 . 6 0 , 6 D, 6 D

. 6 0 , 6 1 3 , G D, 6 0 , 6 P . 6 0 , 8 0 , 6 0 . 6 D
18 1 5 4  DATA 6 0 , 6 1 1 , 6 0 , 6 D, 5 D, 6 D, G 0

. 6 D , 6 0 , 6 D , E D , 6 0 , 6 0 , 6 D , E D , 6 0
FF 1 6 5  DATA 6 D , 6 D , 6 0 , 5 7 , F A , 5 8 . 6 1

, 5 7 , 6 0 , 6 0 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7
es  1 6 6  DA TA  7 7 , 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7

, 7 7 , 7 7 . 7 7 , 7 7 . 7 7 , 7 7 , 7 7 , 7 7 , 7 7
ES 1 6 7  DATA 7 7 . 7 7 . 7 7 , 7 7 , 7 7 , 7 7 , 7 7

,
7
7
,
7
7
,
7
7
.
6
D
,
6
0
.
5
7
,
8
3
,
5
8
,
6
0

BC 1 6 8  DATA 5 7 , 6 0 , 6 0 : 7 7 , 7 7 , 7 7 . M
, 1 2 , 1 A , 1 5 , 1 2 , 0 5 . 7 7 , 0 0 . 1 F , 1 2

62 1 6 5  DATA 1 9 . 7 7 , 0 E , 1 8 , 0 2 , 7 7 , 0 3
, 1 5 , 1 C , 1 2 , 7 7 , 0 3 , 1 F , 1 2 , 7 7 , 7 7

BE 1 7 0  DATA 7 7 , 6 0 , 6 0 , 5 7 , A A . 5 6 , 6 F
. 5 7 , 6 0 . 8 0 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7

CC 1 7 1  DA TA  7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 7 7
, 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7

57 1 7 2  DATA 7 7 , 7 7 . 7 7 , 7 7 , 7 7 , 7 7 , 7 7
. 7 7 , 7 7 , 7 7 , 6 0 , 6 0 , 5 7 , 7 3 , 4 7 , 6 E

F9 1 7 3  DATA 6 7 . 6 0 , 6 0 , 7 7 , 7 7 , 7 7 , 1 4
, 0 5 , 1 2 , 1 3 , 1 E . 0 3 , 7 7 , D 6 , 7 7 . 0 3

79 1 7 4  DATA 1 F , 1 8 , 0 1 , 7 7 , 7 7 , 0 7 , 0 5
, 1 8 , 1 0 , 0 5 . 1 6 , 1 A , 1 A , 1 2 , 7 7 , 7 7

F5 1 7 5  DATA 7 7 , 6 0 , 6 D , 5 7 , 1 A , 4 7 , 6 0
, 5
7
,
6
0 ,
6
0 ,
7
7 ,
7
7 ,
7
7 ,
7
7 ,
7
7 ,
7
7

97 1 7 6  DATA 7 7 , 7 7 , 7 7 . 7 7 . 7 7 , 7 7 , 7 7
, 7 7 , 7 7 , 7 7 . 7 7 . 7 7 , 7 7 . 7 7 , 7 7 , 7 7

87 1 7 7  DATA 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7
,
7
7
,
7
7
.
7
7
,
6
0
,
6
0
,
5
7
,
2
1
.
4
7
,
6
C

CF 1 7 8  DATA 5 7 , 6 D , 6 D , 7 7 , 7 7 . 7 7 , 0 3
, 1 F , 1 6 , 0 3 , 7 7 , 1 A , 1 6 , 1 9 , 0 E , 7 7

55 1 7 9  DATA I F , 1 6 , 0 2 , 0 5 , 0 4 , 7 7 . 0 0
, 1 2 , 0 5 , 1 2 , 7 7 , 0 4 , 0 7 , 1 2 , 1 9 . 0 3

DI 1 8 0  DATA 7 7 , 7 7 , 7 7 , 5 0 , 8 0 , 5 7 , E 9
, 4 7 , 6 8 , 6 7 , 6 D , 6 0 , 7 7 . 7 7 , 7 7 , 7 7

lA  1 8 1  DA TA  7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7 . 7 7
, 7
7
,
7
7 ,
7
7 ,
7
7 ,
7
7 ,
7
7 ,
7
7 ,
7
7 ,
7
7

48 1 8 2  DATA 7 7 . 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7
,
6
0
,
6
0
,
5
7
,
9
4

513 1 8 3  DATA 4 7 , 6 A . 6 7 , 6 D , 6 0 , 7 7 , 7 7
,
7
7
.
1
5
,
0
E
,
7
7
,
0
3
,
1
F
,
1
2
,
7
7
.
1
6

55 1 8 4  DATA 0 2 , 0 3 , 1 F , E 7 . 7 7 J 3 , 7 7
, C 3 , 7 7 , 7 7 , 0 6 , 1 8 , 0 2 , 7 7 . 7 7 , 7 7

BO 1 8 5  DATA 6 D , 6 0 , 5 7 , 8 8 , 4 7 , 6 9 , 5 7
, 6 D , 6 0 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 7 7 , 7 7

10 1 8 6  DA TA  7 7 , 7 7 . 7 7 , 7 7 , 7 7 . 7 7 , 7 7
, 7 7 , 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 7 7 , 7 7

FA 1 6 7  DA TA  7 7 , 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7
,
7
7
,
7
7
,
6
0
,
8
D
,
5
7
,
4
4
,
4
6
,
6
8
,
5
7

Ce 1 8 0  DA TA  6 D , S 0 , 7 7 , 7 7 , 7 7 , 0 3 , 1 E
,
1
A
,
1
2
,
7
7
,
0
4
,
1
8
,
7
7
,
1
4
,
1
8
,
1
A

64 1 5 9  DATA 1 2 , 7 7 , C 6 , 7 7 , 1 6 , 1 2 , 7 7
, 1 6 , 7 7 , 0 4 , 0 7 , E 7 . 0 3 , 7 7 , 7 7 , 7 7

33 1 9 0  DATA 6 D , 6 0 , 5 7 , 6 8 , 4 6 , 1 7 . 5 7
.60,611, 7 7 . 7 7 , 7 7 , 7 7 . 7 7 , 7 7 , 7 7

60 1 9 1  DA TA  7 7 . 7 7 , 7 7 . 7 7 , 7 7 , 7 7 . 7 7
, 7 7 , 7 7 , 7 7 , 7 7 . 7 7 . 7 7 , 7 7 . 7 7 , 7 7

03 1 8 2  DATA 7 7 . 7 7 , 7 7 , 7 7 , 7 7 , 7 7 , 7 7
, 7 7 , 7 7 , 6 D , 6 0 5 7 . 3 6 , 4 6 , 1 6 , 5 7

OS 1 9 3  DATA 6 1 3 , 6 D , 7 7 , 7 7 , 7 7 , F8 , 7 7
, 1 0 , 1
E ,
0 1
.
1 2 , 7
7 , 7 7 ,
0 3 , 1
F , 1 2

40 1 9 4  DA TA  7 7 , 7 7 , 1 F , C 6 , 1 9 , 0 2 , 0 E
,
0
4
,
7
7
,
7
7
,
F
3
,
7
7
,
7
7
,
7
7
,
6
0
.
5
0

BA 1 9 5  DATA 6 7 , D D . 4 6 , 1 5 , 5 7 . 6 0 , 6 C
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7
,
7
7

68 1 9 6  DA TA  7
7 , 7 7 , 7 7 , 7
7 , 7 7 , 7 7 , 7
7

,
7
7
,
7
7
,
7
7
,
7
7
.
7
7
,
7
7
,
7
7
,
7
7
,
7
7

89 1 9 7  DATA 7 7
,
7 7 . 7 7 , 7 7 , 7
7 , 7 7 , 7 7

,
6
0
,
6
0
,
5
7
,
E
5
,
4
6
.
1
4
,
5
7
,
6
0
,
6
0

21 1 9 8  DA TA  7 7 , 7 7 , 7 7 , 0 3 , 1 F , 1 2 . 7 7
,
1
6
,
0
2
,
0
3
,
1
F
,
E
7
,
7
7
,
7
7
,
7
7
,
7
7

7C 1 9 9  DATA 7 7 , 7 7 , 7 7 . 1 8 , 1 2 , 0 4 , 7 7
, 1 6
,
1 8
,
1 8 ,
1 6 ,
1 9 ,
7 7 ,
7 7 ,
7 7 ,
6 0

20 2 0 0  DATA s0,57,oc,45,13,57,6o
, 6 0
,
7 7
,
7 7
,
7
7 , 7
7 , 7
7 , 7
7 , 7
7 . 7
7

EE 2 0 1  DA TA  7 7
,
7 7 , 7 7 , 7 7 , 7
7 . 7 7 , 7 7

.
7
7
.
7
7
,
7
7
,
7
7
.
7
7
,
7
7
.
7
7
,
7
7
,
7
7

ES 2 0 2  DATA 7 7 . 7 7 , 7 7 , 7 7 , 7 7 . 7 7 , 7 7
, 7 7 , 6 1 3
, S D .
5 7 , 5 5 . 4
5 , 1 2 , 5 7
, 6 1 3

40 2 0 3  DATA 6 0 , 7 7 , 7 7 , 7 7 , 6 5 , 6 F , 7 7
, 1 6 , 0 3 , 1 C , I E , 1 9 , 0 4 X 6 , 7 7 , 1 3



1,ED
60 , 50

ED
813,613
1,6111
5D,610
1,613
53,51
,77
77,77
,77
77,77
,60
77,136
, I 2
77,03
,77
53,6F
,77
'7 , 77
,77

77
,GE
'7, 14
03
17,05
77
:7,60
77
7 , 7 7
77
7,77
EC
7, 02
77
7,00
03
7,CE3
77
7,77
77
7.77

15
3,77
77
3,57
77
7
,
7
7
',77
17
1,1E
A
',77
'7
,57
7
,77
7
,77

,77

.6t
7
,77
7
,77

.77

77
1
SD
•

,
7
7
77

77

C64 + D IS K

A7

AS

41

26

DO

ALI

AB

Be

29

EIS

OF

3?

30

7C

83

21

204 DATA 0 5 , 1 E , 0 1 , 1 2 , 7 7 , 7 7 , 7 7
, 1 3 ,
7
0 , 0
7 , E
7 , 0
3 , 7
7 , 7
7 . 7
7 , 6
0

205 DATA 3 A , 0 0 , 2 1 3 , 1 2 , 4 6 , 0 0 , 3 A
, 3 A , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0
205 DATA 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0
, 2 0 . 2 0 , 2 0 , 2 0 , 2 0 , 2 0 , 2 0 . 2 0 , 2 0
207 DATA 2 0 , 2 0 . 2 0 , 2 0 , 2 0 , 2 0 , 2 0
,20,BA,3Am0,54,12,47,00 3A
2061 DATA 2 A . 3 A , 3 A , 3 A , 3 A , 3 A . 3 A
, 3 A, 3 A, 3 A, 3 A, 3 A, 3 A, 3 A, 3 A, 3 A
203 DATA 3 A , 3 4 , 3 A , 3 A , 3 A , 3 A , 3 A
o
3
A
,
3
A
,
3
A
,
3
A
,
3
A
,
3
A
,
3
A
,
2
A
1
,
3
A

210 DATA 3 A , 3 A , 3 A , 0 0 , 7 D , 1 2 , 4 8
, 0 0 , 3 A, 3 A, 3 A, 3 A, 3 A, 3 A, 3 A, 3 A

211 DATA 3 A , 3 A , 3 A , 3 A . 3 A , 3 A , 3 A
,
3
A
,
3
A
,
3
A
,
3
A
,
3
A
,
3
A
,
3
A
,
3
A
,
3
A

212 DATA 3 A , 3 A , 3 A , 3 A , 3 A , 3 A , 3 A
, 3 A , 3 A , 3 A , 3 A , 3 A , 0 0 , 0 0 , 0 0 , 0 0
213 DATA 4 1 , 0 0 . 8 1 , 0 0 , 0 0 , 0 0 , 0 0
. E E , E E , E E , E E , E E , E E , E E , E E , E E
214 DATA E E , E E , E E , E E , E E , E E , E E
, E E , E E , E E , E E , E E , E E , E E , E E , E E
218 DATA A9 , 1 0 , 8 1 3 , 1 0 , 0 9 , A9 , 0 8
, 91], 11, 08, 119, 00, 85, F13, A9, 013
216 DATA 8 5 , FC , A0 , 1 2 , 9 1 , F1 3 , 4 3
, 5 7 , 9 1 , FE , C 6 , 0 0 , F7 , E 5 , FD , A S
217 DATA F 0 , C 9 , 1 2 , 0 0 , E F , 5 0 , E E
, E E , E E , E E , E E , E E , E E , E E , E E , E E
219 DATA E E , E E , E E . E E , E E , E E , E E
, E E , E E J E , E E , E E , E E , E E , E E , E E
E19 DATA E E , E E , E E , E E , E E , E E , E E
, E E , E E , E E , E E , E E , E E , E E , E E , E E
220 DATA E E , E E , E E , E E , E E , E E , E E
, E E , E E , E E , E E , E E . E E , E E , E E , E E
221 DATA A2 , 0 0 , 1 3 D, 0 0 , 0 6 , 9 D, A7
, 0 2 , E 8 , E 0 , 5 9 , 0 0 , F5 , 4 C , B 7 , 0 2

7F 2 2 2  DATA 7 8 , A 9
•
2 4 , 9 5 , 0 1
t
A 0 , 0 0

, 8 4 , F1 3 , 6 4 , FD, A3 , 1 0 , 8 9 , FC, A9
F6 2 2 3  DATA D0.e5,FE,01J13,91.Fo

, C1 3 , 0 0 . F3 , E 6 , FC, E 5 , FE , 0 0 , F3
82 2 2 4  DATA A 9 , 3 7 , 8 5 , 0 1 . 8 8 , A 9 . 0

, AA, A8 , 2 0 , 1 3 A, FF, A3 , 0 4 , A2 , FA
43 2 2 5  DATA A0 , 0 2 , 2 0 , 8 1 3 , FF, A9 , 0

, 2 0 , D S , FF , 2 0 , 8 0 , A 6 , 2 0 , 8 E . A 5
71 2 2 6  DATA 4 C , A E , A 7 , 4 0 , 4 1 , 4 9 , 4

, 0 0 , 0 0 , E E , E E , E E , E E , E E , E E , E E
7E 2 2 7  DATA A9 , 3 6 , 8 5 , 0 1 , A3 , 0 1 , 6 1

, 2 3 , 0 3 , 0 8 , 8 5 , 2 C, A3 , E 3 , 6 3 D, FE
AS 2 2 8  DATA 0 3 , A 9 , 0 0 . 8 D , F F
•
0 3 , 2

, C E , 0 2 , 7 8 , A 9 , 3 4 , 8 5 , 0 1 , A 0 , 0 0
2F 2 2 3  DATA 8 4 , 2 1 3 , 8 4 , FB, 9 4 , E D, A

, 1 0 , 8 5 , 2 C, 8 5 , FC, A9 , 1 3 0 , 8 5 , FE
46 2 3 0  DATA 8 1 , F1 I , 9 1 , FB , C 8 , 0 0 , F

, E 6 , FC , E S , P E , 0 0 , F3 , A9 , 3 7 , 8 8
70 2 3 1  DATA 0 1 , 8 8 , A 3 , E D , 8 D , F E , 0

, A 9 , 4 0 , 8 0 , FF , 0 3 , 2 0 , C E , 0 3 , A 9
14 2 3 2  DATA 00,Ae,e4,Fe,A2,ra8,9

, FC, 51 , P B, C8 , DO , F13 , E 5 , FC, A6
7E 2 3 3  DATA F C , E 0 , 1 0 , 0 0 , F 3 , A 2 . 0

, 0 0 , F 5 , 0 3 , 9 D , 0 1 , 0 8 , 6 5 , E 0 , 0 3
53 2 3 4  DATA D0 , F8 , A2 , 0 0 , 8 1 3 , 0 7 , 0

.SD,oc,o113,E13,Eci,s3,1w,r5,A9
F3 2 2 5  DATA 0 1 , 3 8 , 2 8 , A 9 , 0 8 , 9 5 , 2

ols,r),eD,FE,03,20,DE,o3,4c
72 2 3 6  DATA 6 6 , FE , A9 , 0 8 , AA, A6 1 . 2

, BA , FF, A9 , 0 4 , AE , FE , 0 3 , A0 . 0 3
83 2 3 7  DATA 2 0 , 1 3 0 , FF, A9 , 2 8 , A2 , 0

. AC, FF, 0 3 , 4 C, 0 6 1 , FF, 9 1 J , 4 1 , 4 9
24 2 3 8  DATA 4 E , 4 8 , 4 8 , 5 2 , 4 E , 4 2 , 4

, 4 F , 8 4 , 0 0 , 0 8 , 0 0 , 0 0 , 2 E , 3 2 , 3 0
Be 2 3 9  DATA 3 6 , 3 1 , 0 0 , 0 0 , E E , E E , E

, E E , E E . E E , E E , E E , E E , E E , E E , E E

61C 240  DATA A0,00,A8,195,F13,61s,F:
,A3,80,e5,Fc,A9,08,88,FE,81

OF 2 4 1  DATA F8 . 9 1 , E D , C 8 , 0 0 , F9 , E 1
, FC, E6, FE , AS , FC, C9, A0, 1310, EF

DR 2 4 2  DATA A 2 , 0 0 , 8 0 , 0 0 , 6 8 , 3 0 , A
. ,02,E0,E0,s9,DO,F5,A2,00,DD
75 2 4 3  DATA 6 0 , 8 8 , 9 0 , 3 C , 0 3 , 6 8 , E 1

, C 4 , 0 0 , F5 , A S , 0 8 , A A , A 8 , 2 0 , 5 A
77 2 4 4  DATA FF , A 9 , 0 C , A 2 , 0 0 , A 0 , 8 1

, 2 0 , 1 3 0 , FF, A3 , 0 1 , 6 5 , 2 1 3 , A9 , 0 8
CA 2 4 5  DATA 8 5 , 2 0 , A 9 , 2 8 , A 2 , D 0 , A 1

, 1 2 , 2 0 , 0 8 , F F , A 9 , 0 i . A 2 , E 0 , A 0
FA 2 4 6  DATA 5 . 7 , 2 0 , E D, FF, A9 , A7 , 8 !

, 2 0 , A 9 , 0 2 , 8 5 , 2 C , A 9 , 2 3 , A 2 , 0 0
IC 2 4 7  DATA A 0 , 0 3 , 2 0 , 0 8 , F F , A 9 , 0 '

, A 2 , E 0 , A 0 , 8 C , 2 0 , 8 0 , FF , A 9 , 3 C
38 2 4 8  DATA e5.2B,A9,o2,8s,2c,A!

, 2 1 3 , A2 , 0 0 , A0 , 0 4 , 2 0 , 0 8 , FF, 4 C
I F a L i s  DATA 6 6 , FE , E E , E E , E E , E E , E L

, E E , E E . E E , E E , E E , E E , E E , E E , E E
01 2 8 0  DATA 4D,45,4o,4F,52.59,20

, 5 3 , 4 1 , 5 6 , 4 5 , 5 2 , E E , E E , E E , E E
29 2 5 1  DATA 4 D , 4 8 , 4 0 , 3 1 , E E , E E , E E

, E E , 4 0 , 4 5 , 4 1 1 , 2 2 , E E , E E . E E , E E
23 2 5 2  DATA E E , E E , E E , E E , E E , E E , E E

. E E , E E , E E , E E , E E , E E , E E , E E , E E
07 2 5 3
C4 2 8 4
FF 2 5 5

A4 2 5 6  :  ME MO RY  SAUER B Y  L E
S ALLAN

OD 2 5 7  ,  2 e  ATKINSON DRI UE  N E W
PORT ILJ

83 2 5 8

DISC DRIVE £125vr
Enhancer 2000 and Free Software
*On sale in computer stores
across the USA
*CBM64 , Plus 4
compatible
*Super high
speed-it's fast
*1 year warranty-
it's reliable
*Does not use any computer
memory-it's smart
*Free Utility Bonus Disc
* 5
1
/
4
"  
D
D

*E143.75 plus E5 p&p. Total E148.75

F I R S T L I N E  S O F T W A R E
Yo u r  fi r s t l i n e  o f  s u p p l i e s

Write for full details or phone Access 0480 213969
Cheques payable to R.E. Ltd.,

206 Great North Road, Eaton Socon, St. Neots, Cambs. PE19 3E.F.
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BLANK DISCS
E8•69 velT

10 discs per box
*Double sided, double density
*Hub reinforced,
100% certification, 2 notches
and index holes. Ring now for
great service and double
storage.
*E9.99 plus El p&p/box
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program recently , a f ter  t h e  in i t ia l
paperwork I  thought  i t  m igh t  b e
constructive to do a 'rough sketch' out
in Basic. Slow it  might be, but it's  a
good way to flush out a few errors in
Eogic a n d  s truc ture. w h ic h  m ig h t
otherwise on ly  b e  uncovered af ter
hours wasted produc ing redundant
code.

I immediately ran into a problem. I
intended t o  us e mor e  t han  e ight
hardware sprites in the program. and
of course it is quite impossible to write
a raster-interrupt routine in Basic. For
the sake o f  thoroughness. 1  s hall
explain the nature of raster interrupts
for the uninitiated.

The image on 'our  monitor screen
is drawn by an electron beam scanning
across t h e  screen i n  a  series o f
horizontal lines, each line starling just
below the previous one. This pattern of
lines is called a raster.

Now as we all know, the VIC chip
in a 64 supports eight hardware sprites.
However, if  you put your sprites at the
top of  the screen, and then use a raster
interrupt to  fi nd out when the raster
has travelled f a r  enough down the
screen to have drawn these sprites. you

C 6 4 U T I L I T Y 0 1
0

Split
Sprite

Many programmers ,find that sprite manipulation can be

hard work. Perhaps this program will make things a

little easier.

By S.I. Chance

can then reposition them further down
the screen so that when the raster gets
to their new location, it draws them all
over again. And when you reposition
the sprites you can also change their
colour and defi nition.

decided to write a routine which
would mak e raster-interrupt sprites
available from Basic. This  was quite
easy to do, but created a new problem.
I had settled on a screen format of five
tones, (see Fig, I) which meant that my
routine was being called 250 times per
second. With all that going on. Basic
was running at about 1/4 of its normal
speed. With  potentially  40 sprites to
manipulate in  addit ion t o  whatever
else it  was doing, it became clear that
Basic would need helping out.

I extended Basic with a set of extra
commands t o  set spr ite parameters
and move them around. Although this
slowed d o w n  t h e  interpreter  even
more, the new commands were more
efficient and therefore resulted in a net
increase in speed. These commands are
listed in Figure 2. and I will say more
about them later.

Returning to Figure I .  you will see
that i t  shows the screen divided into
zones 0 to 4, and link spaces 0 to 3. The
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zones are the areas in which the top
edge of  an unexpanded sprite can be
positioned N Lich that the sprite is cleat
of the raster-interrupt divisions above
and below it.
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space, par t o f  it  w i l l  l ie  across the
raster-interrupt line and will be drawn
with the  spr ite parameters f o r  the
adjacent zone. T o prevent the sprite
from look ing as i f  it has been torn in
half, i t  mus t  b e  ' l ink ed '  t o  the
equivalent sprite in the next zone,
that s pr ite  mu s t  share t h e  same
parameters. I f  that all seems a bit of.'
headache, it  w ill become clearer late
on

Understanding the Commands

Looking again a t  F igure 2,  a ll th
commands a r e  prefi xed b y  t he  E
symbol. This  is  no t  intended as
source o f  inspiration, hut  rather t
divert handling of the commands a W a
From the normal interpreter. You will
see that many of the commands use the
syntax

[zone],[sprite I
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where zone=0 to 4 and sprite=0 to 7.
From now on 1 shall refer to a specific
sprite by these parameters e.g. sprite
3,6 is sprite number 6 in zone 3.

Having sa id  th a t ,  th e  Basic
extension supports a far easicr way of
specifying a  sprite. Consider th e
command 5;YPO in Figure 2. When
positioning a  sp r i te  w i t h  t h i s
command, it is important that the y co-
ordinate falls within the specified zone.
This is easy enough to do using Figure

but there is an alternative syntax.
This is to  assign an  integer array
element to the sprite, replacing [zone],
[sprite] in the syntax. Fo r instance,
suppose I give the command

iYPO 2,6,130

positioning sprite 6 in zone 2 at y=130.
This is correct as y=130 falls within
zone 2 . However, i f  I  g ive th e
command

iYPO C%(6),130

the sprite will be positioned exactly as

before, and the correct zone number
will be written into C70(6). i.e. C%(6)
will now equal .2.

LYPO C%(6),150

will move the sprite into link space 2,
so i t will automatically by 'linked' to
sprite 3.6 i.e. i ts parameters will be

EVES Izonellspritel

Figure 2

EOFF [zonal sprite]

EXPO [zone],[sprite],[x co-ordinate]

iYPO [zone],[sprite],[y co-ordinate]

EFRM [zone],[sprite],[definition no.]

enable sprite (i.e.
make sprite VISible,

disable sprite.

set X Position.

set Y Position.

set pointer to
sprite definition
(i.e. FRaMe)
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copied into sprite 3,6 C%(6) will still
equal 2.

EYPO C%(6),170

moves sprite C%(6) into zone 3. Sprite
2,6 will automatically be disabled, and
the value of C%(6) will change to 3.

Using th i s  system, i t  i s  quite



EMNO [zone],[sprite]

I_J I, [zone],[sprite]

ECOL [zone],[sprite]

EMCO I zone],[colour I

EMCI [zonel,lcolour]

ESTX [zone],[spritel

ESTY [zonel,[sprite]

EFRT [zone],[sprite]

EBAK [zonel,[sprite]

EACT I zonellsprite],[integer array element]

t  HIT [zone],[sprite],[integer array element]

EMOV [sprite integer array],[x offset],
[y offset],[number of moves],[x integer array],
[y integer array]

EP [pace]

ER

IQ

SYS 49152

SYS 49155

C 6 4 U T I L I T Y d

set sprite to hi-res
mode (i.e. MoN0) .

set sprite to MULt i-
colour mode.

set sprite COLour.

set MultiColour  O.

set MultiColour  I .

STretch X.

STretch Y.

set priority : sprite
in 1-RonT.

set pr ior ity : sprite
at BAcK.

returns 1 in ARRAY%
(SPRITE) if  sprite
is on (i.e. ACTive);
returns 0 if  sprite
is off.

MOVes sprite through
(x,y) for set number
of moves, storing the
new co-ordinates in
XARRAY%(SPRITE),
YARRAY%(SPRITE).

stops all sprites
being MOVed, and
clears L IN K table,
(i.e. Resets).

Quits split sprite.

cold start,

warm start.
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returns 0 in ARRAY%
(SPRITE) if  no collis ion;
I i f  sprite to sprite;
2 i f  sprite to data;
3 if  both.

sets the Pace of
BASIC relative to
the movement o f
sprites, from 0 to 200.
0: BASIC slow/sprites
fast 200: BASIC fast(ish)/
sprites slow

painless t o  mov e sprites ver t icallpEMC
about t h e  screen, a s  long  as  theroves
relevant spr ite i n  t he  nex t zone is;()A00
available. A  sprite expanded in the y ie lmit
axis (see ESTY) will always need to be W I
linked. EYPO takes this into account,Pro
.
gra
but the sprite must be expanded beforewhich
EYPO is called. J e t e c t

This alternative syntax can be usedback
with all the commands with the [zonehdemot
[sprite] parameters, in which case thesewhen
commands w i l l  af fec t t h e  link edregis t t
sprite also. However, please note thatfinite
the I N T EG ER  A R R A Y  mus t  N a n d  f
declared before it is referred to by oneinterri
of these commands, This often occursilappe
naturally when a n  in i t ia l  v alue is  wronl
assigned to an element in the array, boroceur
if  not, an "under d statement" error:spots

collisimessage will he given.

Moving Sprites

A command which takes this idea even
further i s  EMO V.  T h is  command
moves a sprite by hooking it on to what
I call an Inter jec t' routine, which is
like an inter rupt routine, but  more
polite, as it waits for Basic to finish its
present command before taking over;
a sort o f  multi-tasking.

EMO C%(7),-2,4, 0,CX%(7 ),CY%:(7)

will move sprite C%(7) from (x,y) to
(x-2,y+4) 10 times, each time storing
the new co-ordinates in CX%(7),CY!
(7). T he frequency o f  these moves
against the speed of Basic is controlled
by the EP [pace] command where pace
can have any value between zero and
200. Again, the relevant arrays must be
declared before the command is used.
Up to 20 sprites may be EMOVed at
any one time.

Other c ommands  w h ic h  pass
values t o  a n  ar ray  are EACT  and
EH IT.

The Demo

Listed w i t h  t h e  S P L I T  SPRIT E
LOADER is a demonstration program
using many of the new commands. It is
probably most constructive to  RUN
this while following the listing, which I
have tried to make as clear as possible.
The program waits between the main
sections so you can work out what is
going on.

Before loading the demo program,
make sure you have run the one line

Prove
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DEMO SET - UP pr ogr am, w h ic h
moves the bottom o f  Basic u p  t o

A00 to make room for  the sprite
efinitions.

When running the demonstration
program, please note the last section
which uses the t E l  IT command t o
detect collisions. As  the sprites move
back and forth, every so often they

monstrate a weakness in the system,
hen a perfectly good collis ion is not
gistered. This is  because it  takes a

finite time to transfer all the data to
and from the VIC  registers at  each
interrupt, and as a result it sometimes
happens that V I C  is  look ing in the
wrong direction when the collis ion
occurs. In fact there are some dead
spots in mid l i n k  space' where no
collisions are registered at  all. I f  this
proves critical, it  often helps to use a
different sprite number, o r  engineer
the collision to  occur at  a  different
point. Alternatively, a  more reliable
system is  t o  check f o r  collis ion by
comparing t h e  a r r a y  e lemen ts
containing the sprite co-ordinates.

When wr it ing a  program us ing
SPLIT SPRITE, i t  is  impor tant t o
remember that  changing a  l ine  o f
Basic, or  re-RUNning the program
clears all the variables. I f  there is still a
sprite hooked onto the MOV routine.
when y ou  n e x t  en te r  a n y  Bas ic
command, the MO V routine will be
called and will be unable to locate the
relevant arrays. This will give an error
message. which does not really matter,
but the way to avoid it is to execute ..1:R
beforehand,

SPLIT SPRITE itself is presented
here as a Basic Loader. When POK Ed
into memory, the program resides at
SC000 — SCD07. Life will obviously
move faster if, once loaded, you save
this block of  memory for  future use,
with a machine code monitor.

The program uses the rest o f  the
SC-block along with $02B6 — SO2DD
to store variables, and is initialised by
SYS 49152.

A final thought: i f  you do write a
masterpiece with SPLIT SPRITE and
intend to save it to tape, make sure you
EQuit the program first to avoid timing
problems, as  I  wou ld  hate t o  b e
responsible fo r  the k ind o f  gr ief I
experienced w hen ,  w h i l e  w r i t in g
SPLIT SPRITE a n d  prepar ing t o
make a back-up copy of  my work so
far, I  accidentally re-formatted the
only disk I  had it  on. Augh! W N
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09 1 0  P i 4 9 1 S 2 : 9 - 1 0 0 0
24 2 0  F 0 R 2 - 0 T 0 I S 8 : C - 0 : F 0 R Y O T 0 2

0
72 3 0  RE ADDS : HBS - LE FTS ( 0 5 , 1 1 : L8

V = R I G H T ( D S , 1 )
78 4 0  R 6
-
U A L C H 9
5 ) : I F A 5
C ( H 9 5 ) )
5 7

THENH8-ASCC6615)-59
86 5 0  L1 3 . . V ALCLBS ), I FA5 C(L8 S )>5 7

THENLB..A9C(L S $ ) - S 5
4A G O  0 - H 8 ° 1 6 -
4
- L B : 0 C
4
- D : P O K E A , D :

A..A4-1:NEXT
E l  7 0  READCHECK:IFCBECK<>CTHENO

0 1 0 9 0
GO B O  P RI NTB:B. . 9 4 1 0 :NE X T:E ND
7A 9 0  PRI NT"ERRO R I N  L I N E " B : 5 T 0

98 1 0 0 0  DATA 2 0 , 2 7 , C A , A 3 , 1 8 , 8 0 ,
S 6 , 0 2 , A 9 , 4 A , 8 0 , 8 7 , 0 2 , A 9 , 7 2 , 1 3
0 , 6 8 , 0 2 , A 9 , 9 A , B 0 , 2 4 3 4

90 I O W  DATA B 9 , 0 2 , A 9 , 0 2 , 0 0 , B A ,
0 2 , 7 8 , A 9 , 4 9 , 9 1 1 , 1 4 , 0 3 , A S , 0 0 , 6
0 , 1 9 , 0 3 , A 9 , 0 1 , 8 1 1 , 2 2 4 2

42 1 0 2 0  DATA 1 A , 0 0 , A D . 1 3 6 . 0 2 , 0 0 ,
1 2 , 0 0 , A 0 , 1 1 , 0 0 , 2 9 , 7 F , 9 0 . 1 1 , 0
0,A9,F0,1311, 0 1 3 , 0 3 , 2 4 5 1

AE 1 0 3 0  DATA A 8 , C 1 , 8 0 , 0 9 , 0 3 , S B ,
6 0 , 4 0 , S C , F E , A 0 , 1 9 , 0 0 , 2 9 , 0 1 , F
0 , F6 , A5 , FB, 4 1 3 , A5 , 2 8 0 4

7E 1 0 4 0  DATA FE , 4 9 , A5 , FD , 4 1 3 , A5 ,
F E . 4 8 . 3 0 . A D , 1 2 , 0 0 , C D , B A , 0 2 , 9
0 , 3 0 , 0 9 , 0 9 , 8 5 , F 0 , 3 1 1 3

CC 1 0 5 0  DATA 0 9 , C E , 8 5 , F E , A S , 9 0 ,
1 3 9 , F8 , 0 9 , CE . 8 S , FC, 2 0 , 3 1 1 , C1 , A
0 , 8 6 , 0 2 d 3 0 , 1 2 , 0 0 , 3 2 2 5

AB 1 0 6 0  DATA 6 E 1 , 9 5 , FE , 5 8 , 1 3 5 , FD,
6 8 , 2 5 , F C , 6 9 , 8 5 . F B , E E , B E , 0 2 , 0
0 , S E , 0 2 , 0 9 , 0 3 , 9 0 , 3 1 3 3

55 1 0 7 0  DATA 0 S , E E , D A , 0 2 , 4 C , 4 6 ,
C O , A 9 , 0 0 , 0 0 , B E , 0 2 . 4 C , 3 1 , E A , C13,89,02,90,10,n9,2396

69 1 0 8 0  DATA S 0 , 8 5 , F D , A 9 , C E , B 5 ,
F E , 0 9 , 5 8 , 8 5 , F S , A 9 , C E , 8 5 , F 0 , 2
0 , 3 A , C 1 , A D , D A , 0 2 , 3 3 3 7

08 1 0 9 0  DATA 8 0 , 1 2 , 0 0 , 4 0 , 2 6 , C I ,
C 0 . 8 8 , 0 2 , 9 0 , 1 C , A 9 5 6 , 8 6 , F D , A
9 , C E , 9 5 , F E , 0 9 , 2 0 , 2 8 4 3

50 1 1 0 0  DATA 8 5 , F B , A 9 , C E , 8 5 , F 0 ,
2 0 , 3 A , C 1 , A D , 9 9 , 0 2 , 9 0 , 1 2 . 0 0 , 4
0 , 2 5 , 0 1 , 0 0 , 8 7 , 0 2 , 2 1 3 5 1

CE 1 1 1 0  DATA 9 0 , 1 C , A 9 , 2 0 , B S , F D ,
A 9 , C E , 9 5 , F E , 0 9 , E 8 , 8 5 , F 6 , 0 9 , C
D , B 5 , FC , 2 0 , 3 A , C 1 , 3 3 4 B

04 1 1 2 0  DATA A D , 1 3 8 , 0 2 , 9 D , 1 2 , 0 0 ,
4 0 , 2 5 , C 1 , 0 0 , 8 6 , 0 2 , 9 0 , 1 0 , 0 9 , E
8 , 0 5 , F D , 0 9 X 0 . 9 5 , 2 8 8 8

I D 1 1 3 0  DATA F E , A 9 , C 8 , 8 5 , F B , A 9 ,
C E , B 5 , F C , 2 0 , 3 A , C 1 , A D , B 7 , 0 2 , 8
0 , 1 2 , 1 1 0 , 4 0 , 2 6 , C 1 , 3 0 8 2

E0 1 1 4 0  DATA A 9 , 0 1 , 8 0 , 1 9 , 1 3 0 , 6 8 ,
9 5 , FE , 6 8 , 1 3 5 , FD , 6 8 , 9 5 , P C , 6 8 , 6
5 , F 8 , 4 C , 8 C , F E , 0 0 , 3 1 8 0

AD 1 1 5 0  DATA 0 0 , 1 3 1 , FD , 9 9 , 0 0 , 0 0 ,
0 8 , 0 0 , 1 1 , 0 0 , F 6 , 0 0 , 1 5 , B 1 , F D , 9
9 , 0 0 , 0 0 , 0 0 , 1 7 , 6 1 , 2 9 8 6

70 1 1 6 0  DATA F D , 9 9 , 0 0 , 0 0 . 0 0 , 1 9 ,
B l , F D , 9 9 , 0 0 , 1 1 0 , C 9 , C O
3
1 E . 0 0 . F
6 , A 0 , 2 5 , B 1 , F 0 , 9 9 , 3 2 4 8

9A 1 1 7 0  DATA 0 0 , 0 0 , 0 8 , 0 0 , 2 F , 0 0 ,
F 6 , A 2 , 0 0 , B 1 , F 0 , 9 D , F 9 , 0 7 , E 9 , C
9 , 0 0 , 3 7 , 0 0 , F 5 , A 0 , 3 3 9 7

LIF 1 1 9 0  DATA 1 G . 8 9 , 0 0 , 0 0 , 1 1 , F S ,

97 1 1 9 0  DATA A8 , 1 3 1 , FB , 9 1 , FD , C8 ,
81,F8,91,10,00,10,20,cE,c1,A
0 , 1 5 , 2 0 , C E , C 1 , 0 0 , 3 3 9 9

84 1 2 0 0  DATA 1 7 , 2 0 , C E , C 1 , 0 0 , 1 B ,
2 0 . C E , C 1 , 0 0 , 1 0 , 2 0 , C E , C 1 , A 0 , 1
0 , 2 0 , C E , C 1 , 0 9 , 2 7 , 2 5 1 9
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30 1 2 1 0 0 0 1 0  1 B , 6 0 , 1 3 0 , 0 2 , 0 8 , 9 1 ,
F B , 9 1 , F U , 0 9 , 2 F , 1 8 , 6 0 , 9 0 , 0 2 , 0
8 , 8 1 , FB , 9 1 , F1 1 , 6 0 , 2 9 4 8

P.O 1 2 2 0  DATA A 9 , 0 0 , A E , 8 0 . 0 2 , E 0 ,
3 9 . 2 A, 0 0 , 1 J O , F0 , 8 1 1 , S F. 0 2 , 3 1 , 1
B , F 0 , 0 5 , 1 1 , F 0 , 9 1 , 2 B 2 0

04 1 2 3 0  DATA FO , 6 0 , A 3 , FF , 3 1 3 , E 0 ,
B F . 0 2 , 3 1 , F D , 9 1 , F 1 1 , 6 0 , A 5 , 7 A , 8
D , C9 , 0 2 pA5 , 7 B , BD, 3 1 1 5

23 1 2 4 0  DATA C A , 0 2 , 2 0 , 7 3 , 0 0 , C 9 ,
5 C , 0 0 , 0 0 , 2 0 , 7 3 , 0 0 , 0 9 , 5 2 , 0 0 , 0
3 , 4 C, 1 3 S . CC. AD. C9 , 2 3 4 4

89 1 2 5 0  DATA 0 2 , 8 S , 7 0 , 0 0 , 0 0 , 0 P ,
8 5 , 7 8 , A D , D A , 0 2 , C D , O B
4
O 2 , 9 0 , 0
3 , 2 0 , 4 9 , 0 8 , 2 0 . 7 3 , 2 3 1 1

03 1 2 6 0  DATA 0 0 , C 9 , 5 C . F 0 , 0 C , 4 C ,
E 7 , 0 7 , 0 0 , D 9 , 0 2 . F 0 , 0 1 . S 0 , 4 0 . A
E , 0 7 . A 9 , 0 0 , 8 0 , 1 3 9 , 2 6 9 2

OB 1 2 7 0  DA TA  0 2 , 2 0 , 7 3 , 0 0 , C 9 , 5 1 ,
0 0 , 0 3 , 4 C , 1 9 , C S , 0 9 , 5 2 , 1 1 0 , 0 3 . 4
c ,1313,CC,C9,SO,DO,2G20

03 1 2 8 0  DATA 0 3 , 4 0 , E 9 , E S , 9 0 , 0 0 ,
0 2 , 2 0 , 7 3 , 0 0 , 8 1 1 , C 1 , 0 2 , 2 0 , 7 3 , 0
0 , 9 0 , 0 2 , 0 2 , 2 0 , 2 0 , 1 9 9 4

nS 1 2 9 0  DA TA  C 7 , E 6 , 7 A , 0 0 , 0 2 , E 6 ,
7 1 3 , 2 0 , 8 A , 0 0 , 2 0 , F7 , 1 3 7 , A 5 , 1 4 , C
9 , 0 5 , 5 0 , 0 5 , 0 2 , 0 E , 2 6 3 5

Eli 1 3 0 0  DATA 4 0 , 2 7 . A 4 , 9 8 , E 3 , 0 2 ,
A D , 0 2 , 0 2 . 0 0 . 0 E , 2 0 , F D , A E , 2 0 , 0
0 , 0 0 , 2 0 , 1 7 , 1 3 7 , A 5 , 2 6 6 9

26 1 3 1 0  DATA 1 4 , 0 0 , 0 9 , 0 2
w
A E , C 3 ,

0 2 , 2 0 , 8 7 , 0 4 . A D , C 3 , 0 2 , 2 0 , 8 0 , E
9 , 9 9 , 0 6 , 0 0 , 9 0 , 0 5 . 2 5 7 4

Et) 1 3 2 0  DATA 0 2 , A D , C O
3
0 2 , C 9 , 4 0 ,

F
0
,
2
8
,
C
9
,
S
3
,
1
0
,
2
0
,
C
9
,
4
1
,
1
0
,
2

9 , 0 9 . 5 8 , 1 0 . 2 8 . C 5 . 2 1 3 2 7
713 1 3 3 0  DATA S 9 , F 0 , 2 7 , C 9 , S G , F 0 ,

2 6 , C 9 , 4 3 , F 0 , 2 5 , C 9 , 4 6 , F 0 , 2 4 , 0
9 , 4 2 , 1 0 , 2 3 , 0 9 , 4 8 , 2 8 4 0

F2 1 3 4 0  DATA F 0 , 2 2 , C 9 , 4 1 , F 0 , 2 1 ,
4 0 , 5 3 , 0 4 , 4 0 , 1 4 X 2 , 4 0 , 1 8 , 0 3 , 4
C , 2 A , C 3 , 4 C , 3 7 . C 3 , 2 6 1 1

CS 1 3 5 0  DATA 4 C , 4 4 , C 3 , 4 C , 5 1 , C 3 ,
4 C , S E , 0 3 , 4 0 , 6 8 , 0 3 , 4 0 , 7 1 3 , 0 3 , 4
C , 9 5 , C 3 , 4 C , 9 2 , C 3 , 2 S 4 S

CD 1 3 6 0  DATA A D , C 1 , 0 2 , C 9 , 4 3 , F 0 ,
0 1 , 0 9 , 5 5 , F 0 , 0 E , C 9 , 4 E , F 0 , 0 0 , C
3 , 4 1 , F 0 . 0 C , 4 C , 9 3 , 2 6 5 4

78 1 3 7 0  DATA C 4 , 4 C , 9 F , C 3 , 4 C , B 3 ,
0 3 , 4 1 1 , 0 0 , 0 3 , 4 C , 7 A , C 4 , A D , C 1 , 0
2x954,10,07,c9,3034

E4 1 3 8 0  DATA 4 8 . F 0 , 0 6 , 4 0 , 5 3 , C 4 ,
40. C O , 0 3 , 4 C , 5 9 , 0 4 , A O , C 1 , 0 2 , C
9 , 4 8 , F 0 , 0 3 , 4 0 , 5 3 , 2 5 5 1

06 1 3 9 0  DA TA  C 4 , 4 C , E 1 , C 3 , A 0 . c 1 ,
0 2 , 0 9 , 5 0 , F 0 , 0 3 , 4 C , 5 3 , 0 4 , 4 C , E
E , 0 3 , A D , 0 1 , 0 2 , C 9 , 3 0 1 7

JC 1 4 0 0  DA TA  S 0 , F 0 , 0 3 , 4 C , 5 3 , 0 4 ,
4 C , F B , C 3 , A D , C 1 , 0 2 , C 9 , 4 9 , F 0 . 0
3 , 4 0 , 5 3 , 0 4 , 4 0 , 0 8 . 2 5 2 4

97 1 4 1 0  DA TA  C 4 , 0 0 , C 1 , 0 2 , C 9
o
4 F ,

F 0 , 0 3 , 4 0 , 5 3 , C 4 , 4 C , 1 5 , C 4 , A D , C
1 . 0 2 , C 9 , 5 2 , F 0 , 0 3 , 2 6 2 9

49 1 4 2 0  DATA 4 C , 5 3 , 0 4 , 4 C , 2 2 , C 4 ,
A D , C 1 , 0 2 , C 9 . 4 1 J 0 , 0 3 , 4 C
o
5 3 , C
4 , 4 0 , 3 6 , 0 4 , 0 0 , 0 1 , 2 5 8 5

07 1 4 3 0  DATA 0 2 , C 9 , 4 9 , F 0 , 0 3 , 4 0
v 5 3 , C 4 , 4 C , 4 3 . 0 4 , 0 1 1 , 0 1 , 0 2 , 0 9 , 4

3 , F0 , 0 3 , 4 1 1 , 5 2 , 1 4 , 2 4 4 7
3F 1 4 4 0  DATA 4 C , G D , 0 4 . A 0 , 0 2 , 0 2 ,

0 9 , 3 0 , F 0 , 0 7
$
0 9 , 3 1 , F 0 , 0 6
, 4 0 , 5

3 , C 4 , 4 0 , 1 B , C 9 , 4 0 , 2 4 7 7
70 1450 DATA 39,c9,11o,c2,02,cs,

4c,Fo.o3.4c,53,c4,4c,34,cs,n
0 , 0 2 . 0 2 . 0 9 , 4 1 , 1 0 , 2 7 1 8

CF 1 4 6 0  DATA 0 3 , 4 0 , 5 3 , C 4 , 4 0 , 5 2 ,
0 5 , A D , 0 2 , 0 2 , 0 9 , 5 8 , 1 0 , 0 7 , 0 9 , S
9 , 1 0 , 0 6 , 4 C , 5 3 , C 4 , 2 5 0 9

2E 1 4 7 0  DATA 4 C , 7 0 , C 5 , 4 C , B E , C 5 ,
A D , 0 2 , 0 2 , C 9 , 4 6 , F 0 , 0 3 , 4 0 , 5 3 , C
4 , 4 0 , 1 6 , C 5 , 0 0 , C 2 , 2 7 0 0

GS 1 4 9 0  DA TA  0 2 . C 9 , 4 1 , F 0 , 0 3 , 4 C ,
5 3 , 0 4 , 4 C , 2 4 , C 6 , A D , C 2 . 0 2 , 0 9 o 4



F , F 0 , 0 3 , 9 C , 5 3 , C 4 , 2 4 3 7
95 1490  DATA 90,ff ,06,An,c e,02,

C 9 , 5 3 , F 0 , 0 3 , 4 C , 5 3 , 0 4 , 4 0 , F e , C
4 , A D , C 2 , 0 2 , C 9 , 4 0 , 2 8 3 4

28 1 5 0 0  DA TA  F 0 , 0 3 C , 5 3 , C 4 , 4 C ,
E 8 , C B , A 0 , C 2 . 0 2 , 0 9 , 5 4 , F 0 , 0 7 , 0
9 , 4 0 , F 0 , 0 6 , 4 C , 5 3 , 2 5 9 0

51 1 5 1 0  DA TA  C . 1 , 4 C . E 8 , C 5 , 4 0 , B 8 ,
C 8 , A D , 0 2 , 0 2 , 0 9 , 9 8 , Y 0 , 0 3 , 9 C , 5
3 , C 4 , 9 0 , 0 5 , 0 5 . A D , 2 8 5 7

2B 1 5 2 0  DA TA  C 2 , 0 2 , C 9 , 5 4 , F 0 , 0 3 ,
4 0 , 5 3 , 0 4 , 4 0 , 3 E , 0 9 , 4 0 , 2 4 , C 2 , 2
0 , 0 8 , A F , 9 0 , 2 4 , C 2 , 2 2 S 7

85 1 5 3 0  DA TA  A D , C 2 , 0 2 , C 9 , 5 8 , F 0 ,
0 7 , 0 9 , 5 9 , F 0 , 0 5 , 4 C , 5 3 , C 4 , 4 C , A
C, CS , 9 C , CA , C5 , A D , 2 9 9 9

03 1 5 4 0  DA TA  C 2 , 0 2 , C 8 , 5 4 , F 0 , 0 3 ,
4 C , 5 3 , 0 4 , 4 C , C 3 , C 9 , A D , C 2 , 0 2 , C
9 , 5 5 , F 0 , 0 3 , 4 C , 5 3 , 2 5 0 9

81:1 1550  DATA c4,4c,5e,0A,Ae,Ee,
9 5 , F 8 , A 9 , 0 0 , 9 5 , F 0 , E 0 , 0 0 , F 0 , 1
0 , 1 8 , 4 5 , F B , 5 9 , 3 9 , 3 1 8 I

DO / S G O  DA TA  9 5 , F B , A 5 , F C . 8 9 . 0 0 ,
8 5 , F 0 , C A , 0 0 , F 0 , G 0 , E 0 , 0 8 , 9 0 , 0
5 , 4 2 , 0 E , 4 0 , 3 7 , A 4 , 2 8 8 9

06 1 5 7 0  DA TA  E 8 , A 9 , 0 0 , 3 8 , 2 4 , C A ,
D 0 , F C , 1 1 , F B , 9 1 , F B , 5 0 , E 0 , 0 8 , 9
0 , 0 5 , A 2 , 0 E , 4 0 , 3 7 , 2 5 0 9

SG 1 5 8 0  DA TA  A 4 , E 8 , A 9 , 0 0 , 3 9 . 2 4 ,
CA , DO , FC, 8 D, C7 , 0 2 , A 9 , FF, 3 1 3 , E
D , C 7 , 0 2 , 3 1 , F 8 , 9 1 , 3 0 3 0

02 1 5 9 0  DA TA  F 8 , 6 0 , E 0 , 0 9 , 9 0 , 0 5 ,
A 2 , 0 E , 4 C , 3 7 , A 4 , E 8 , A 9 , 0 0 , 3 8 , 2
A X A , D O , F C , 3 1 . F e , 2 6 6 0

09 1 6 0 0  DA TA  D 0 , 0 4 , 8 0 , 0 4 , 0 2 , 6 0 ,
A S , 0 1 , 8 D , D 4 , 0 2 , 6 0 , A 0 , 1 5 , A E , C
5 , 0 2 , 2 0 , 0 4 , 0 4 , 4 0 , 2 4 0 3

30 1 6 1 0  DA TA  0 5 , 0 2 , F 0 , 0 E , A D , D P ,
0 2 , F 0 , 0 9 , 2 0 , A A , C O , A E , 0 5 , 0 2 , 2
0 , 4 4 , 0 4 , 4 C , 2 4 , 0 2 , 2 5 8 2

35 1 5 2 0  DA TA  A 0 , 1 5 , A E , C 5 , 0 2 , 2 0 ,
8 A , C 4 , A 0 , 0 5 , 0 2 , F 0 , 0 E , A D , 0 2 , 0
2 , F 0 , 0 9 , 2 0 , A A , C 9 , 2 8 4 5

87 1 8 3 0  DA TA  A E , C 5 , 0 2 , 2 0 , 8 A , C 4 ,
4 . 0 , 2 4 , 0 2 , 4 0 , 1 C , A E , 0 5 , 0 2 , 2 0 , 4
4 , 0 4 , A D , 0 5 , 0 2 , F 0 , 2 5 8 0

SC 1 6 9 0  DA TA  0 E , A 0 , 0 2 , 0 2 , F 0 , 0 9 ,
2 0 , A A , C 8 , A E , 0 5 , 0 2 , 2 0 , A 4 , C 4 , 4
0 , 2 4 . 0 2 , 4 0 , 1 0 , A E , 2 4 8 9

E9 1 5 5 0  DA TA  C 5 . 0 2 , 2 0 , B A , 0 4 . A D ,
0 5 , 0 2 , F 0 , 0 E , A D , 0 2 , 0 2 , F 0 , 0 9 , 2
0 , 4 4 , C 8 , A E , C 5 , 0 2 , 2 5 5 4

CE 1 5 5 0  DA TA  2 0 , 9 A , 0 4 , 4 C , 2 4 , C 2 ,
4 0 , 1 0 , A E , 0 5 , 0 2 , 2 0 , 0 4 , 0 4 , 4 0 , 0
5 , 0 2 , F 0 , 0 E , A 0 , 0 2 , 2 7 0 5

OD 1 5 7 0  DA TA  0 2 , F 0 , 0 9 , 2 0 , A A , C 8 ,
AE,c5,0e,E0,A4,c4,4c,2A,c2,11
0 , 1 7 , A E , C 5 , 0 2 , 2 0 , 2 3 1 8

BE 1 6 9 0  DA TA  4 4 , C 4 , A D , D 5 , 0 2 , F 0 ,
D E , A U , 0 2 , 0 2 , F 0 , 0 9 , 2 0 , A A , C 8 , 0
E , C 5 , 0 2 , 2 0 , A 4 , C 4 , 2 8 0 3

e4 1590  DATA 40,24,c2,A0,ID,AE,
C 5 , 0 2 , 2 0 , 8 4 , C 4 , A 0 , 0 5 , 0 2 , F 0 , 0
E , A D , D 2 , 0 2 , F 0 , 0 9 , 2 5 5 4

85 1 7 0 0  DA TA  2 0 , A A , 0 8 , A E , C 5 . 0 2 ,
2 0 , B A , C 4 , 4 C , 2 A , C 2 , A 0 , 1 7 , A E , C
5 , 0 2 , 2 0 , B A , C 4 , A 0 , 2 5 4 4

23 1 7 1 0  DA TA  D S , 0 2 , F 0 , 0 E , A D , D 2 ,
0 2 , F 0 , 0 9 , 2 0 , A A , 0 8 , A E , C 5 , 0 2 , 2
0 , 8 A , 0 4 , 4 C , 2 A , 0 2 , 2 5 0 4

90 1 7 2 0  DA TA  A 0 , 1 B , A E , C 5 , 0 2 , 2 0 ,
e4,04,411,D5,02,10,oE,AD,02,o
2 , F 0 , 0 9 , 2 0 , 4 4 , 0 8 , 2 5 5 2

lA  1 7 3 0  DA TA  A E , C 5 , 0 2 , 2 0 , 8 4 , C 9 ,
40,24,c2,A0,113,41E,c5,0e,20,r1
4,c4,AD,05,0e,F0,2679

31 1 7 4 0  DA TA  0 E , A U , 0 2 , 0 2 , F 0 , 0 9 ,
2 0 , A A , 0 9 , A F , C 5 , 0 2 , 2 0 , 4 4 , 0 9 , 9
C, 2 A . C2 , 2 0 , FD. A E , 2 5 1 9 8

Eel 1 7 5 0  DA TA  2 0 , 8 A , A 0 , 2 0 , F 7 , 8 7 ,
A D , C 5 , 0 2 , 0 A , A 8 , 4 5 , 1 4 , 9 1 , F 8 , A
0 , 0 5 , 0 2 , F 0 , 0 E , 4 0 , 2 7 5 1

FD 1 7 6 0  DA Tn  D 2 , 0 2 , F 0 , 0 9 , 9 8 , 1 8 ,
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5 9 , 3 8 , 4 8 , 4 5 , 1 4 , 9 1 , F B , 4 0 , 1 0 , 4
E , 0 5 , 0 2 , A 5 , 1 5 , F 0 , 2 5 2 2

F3 1 7 7 0  DA TA  2 2 , C 9 , 0 1 , F 0 , 0 3 , 4 C ,
16,05,20,44,04,AD,05,0e,F0,1
0,40,11E,0e,F0,08,2446

Cl  1 7 8 0  DA TA  9 0 , 1 8 , 5 9 , 3 8 , A 8 , A E ,
0 5 , 0 2 , 2 0 , 1 1 9 , C9 , 4 C , 2 4 , 0 2 , 2 0 , 1 9
4,04,1413,05,02,r0,2624

99 1 7 9 0  DA TA  1 0 , A D , 0 2 , 0 2 , F 0 , 0 8 ,
9 1 3 , 1 8 , 6 9 , 3 8 , A B , A E . C 5 . 0 2 , 2 0 , 8
A , C 4 , 4 C , 2 A , 0 2 , 2 0 , 2 2 8 8

DC 1 8 0 0  DA TA  F D , A E , 2 0 , 8 A , A D , 2 0 ,
F 7 , 8 7 , 4 D , C 5 , 0 2 , 0 4 , A 8 X 8 , A 5 , 1
5 , F 0 , 0 3 , 4 C , 1 5 , C 5 , 2 7 0 5

CF l e i o  DA TA  A 5 , 1 4 , 9 1 , F8 , 9 1 1 , C 8 ,
0 2 , 2 0 , 8 9 , C 9 , 4 E , 0 2 , 0 2 , F 0 , 0 3 , 9
C , 8 0 , C 7 , 9 C , 2 A , C 2 , 2 5 3 7

99 1 8 2 0  DA TA  4 9 , 0 0 . 8 1 1 , 0 3 , 0 2 , A E ,
0 5 , 1 0 2 , 4 0 , 1 7 , 2 0 , 0 9 , 0 4 , A D , 0 4 , 0
2 , 0 0 , 3 E , A D , 0 8 , 0 2 , 2 5 5 6

76 1 8 3 0  DA TA  C 9 , 3 7 , 9 0 , 2 8 , C 9 , 5 9 ,
9 0 , 2 D , E E , 0 3 , 0 2 , 0 9 , 5 F , 9 0 , 2 0 , C
9 , 8 1 , 9 0 , 2 2 , E E , 0 3 , 2 8 0 2

49 1 0 4 0  DA TA  0 2 , 0 9 , 8 5 , 9 0 , 1 5 , C 9 ,
4 8 , 9 0 , 1 7 , E E , D 3 , 0 2 , C 9 , 4 E , 9 0 , 0
4 , 0 8 , 0 0 , 9 0 , 0 0 , E E . 2 8 2 1

78 1 9 5 0  DA TA  0 3 , 0 2 , 4 C , F E , C 5 , A D ,
0 0 , 9 0 , D G , O P , 5 0 , A 8 , 0 1 , 8 1 3 , 0 5 , 0
2 , 5 0 , A D , 0 8 , 0 2 , C 9 , 2 5 6 2

90 1 8 6 0  DA TA  5 9 , 9 0 , F 3 , E E , 0 3 , 0 2 ,
0 9 , 8 1 , 9 0 . E 0 , E E , 0 3 , 0 2 , 0 9 , 4 8 , 9
0 , E 5 , E E , 0 3 , 0 2 , 0 9 , 3 4 8 2

CE 1 8 7 0  DA TA  D 0 , 9 0 , 1 J E J E , 0 3 , 0 2 ,
4 0 , F E , C 5 , 4 5 , 7 4 , 9 D , C 9 , 0 2 , A 5 , 7
8 , 8 0 , C A , 0 2 , A 9 , 0 0 , 2 9 8 6

OF 1880  DATA 81J,02,122,A2,e0,e0,
D 1 , 0 2 , 5 0 , 0 0 , 0 2 , 4 2 , 0 5 , 2 0 , 7 3 , C
0 , 0 9 , 2 0 , F 0 , 0 0 , 0 9 , 2 3 5 7

CO 1 8 9 0  DA TA  2 5 , F 0 , 1 4 , 1 8 , 5 9 , 8 0 ,
9 0 , 0 8 , 0 2 , 0 4 , 0 0 , E C , A 0 , C 9 , 0 2 , 8
5 , 7 4 , A D , CA , 0 2 , 8 . 5 , 2 7 0 3

24 1 9 0 0  DA TA  7 8 , 5 0 , 2 0 , 7 3 , 0 0 , 2 0 ,
F A , A E , 2 0 . 9 A , A D , 2 0 . F 7 , 8 7 , A 5 , 1
4 , 8 0 , 0 5 , 0 2 . 2 0 , F 7 , 2 9 3 1

45 1 9 1 0  DA TA  A E , 4 9 , 0 1 , 8 0 , D 2 , 0 2 ,
Lic,5D,c7,20,DA,cs,eo.ee,ce,A
0 , C 5 , 0 2 , 8 0 , 8 0 , 0 2 , 2 5 1 1

65 1 9 2 0  DA TA  2 0 , 8 8 , C 1 , A D , D 5 , 0 2 ,
F 0 , 0 0 , E E , 0 3 , 0 2 , 2 0 , 6 2 , 0 6 , C E , 0
3,02,e0,ee,01,40.2729

48 1 9 3 0  Dn TA  1 5 , A E , C 5 , 0 2 . 2 0 , 8 4 ,
0 4 , A D , 0 3 , 0 2 , 2 0 , 8 0 , 0 8 , 8 9 , 0 6 , C
D , F0 , 0 F , A E , C 3 , 0 2 , 2 5 G 0

BC 1 9 4 0  DA TA  E 8 , 2 0 , 8 7 , C 9 , A 0 , 1 5 ,
AE,cs,02,20,3A,c4,AE,D3,02,2
0 , 8 7 , 0 4 , 4 0 , 1 5 , A E , 2 5 5 8

De 1 9 5 0  DA TA  C S , 0 2 , 2 0 , A 4 , C 4 , 4 0 ,
0 6 , 0 2 , F 0 , 0 F , 4 E , 0 3 , 0 2 , E 1 3 , 2 0 , 8
7 , 0 4 , 4 0 , 1 9 , A E , C 5 , 2 7 5 9

35 1960 DATA 02,20,44x4,Ao.ce,
0 2 , 2 0 , 8 0 , C 8 , 4 9 , 0 0 , 9 9 , 0 6 , 0 0 , 4
0 , 1 3 3 , 0 2 , 2 0 , 8 0 , 0 8 , 2 4 0 3

89 1 9 7 0  DA TA  A D , D 5 . 0 2 . 9 9 . 0 5 , 0 0 ,
4 0 , F E , 0 7 , A 5 , 2 E , 8 5 , F 8 , A 5 , 3 0 , 8
5 , F C , A S , F B , C 5 , 3 1 , 3 1 3 8

CB 1 9 8 0  DA TA  0 0 . 0 5 , A 5 , F C , C 5 , 3 2 ,
F 0 , 3 2 , 4 0 , 0 0 , A 2 , 0 E , B 1 , F 8 . 0 0 , C
e,oe,no,os,ce,CA,eeEe

Ea 1 9 9 0  DA TA  8 1 , F 8 , 0 D , C 8 . 0 2 , F 0 ,
2 3 , 1 8 , 4 0 , 0 3 , 8 1 , F 8 , A A , 8 8 , 8 1 , F
8 , 5 5 , F 8 , 8 5 , F 8 , 8 4 , 3 3 5 2

CD 2 0 0 0  DA TA  5 5 , F C , 8 5 , F C , A 5 , F 8 ,
C S . 3 1 , 0 0 , 0 4 , A 5 , F C , C 5 , 3 2 , D O , C
E , A 2 , 0 4 , 4 C , 3 7 , A 4 , 3 3 9 9

FO 2 0 1 0  DA TA  4 0 , 0 9 , 0 2 , 0 4 , 1 8 , 5 5 ,
F 8 , 8 5 , F B , 4 S , F 0 , 6 9 , 0 0 , 8 5 , F C , A
0 , 0 3 , 0 2 , 4 0 , 0 8 , 9 1 , 2 7 4 8

17 2020  DATA Fe,4c,24,02,A9,E8,
8 5 , F 0 , 4 9 , 0 0 , 8 5 , F E , A E , 1 J 3 , 0 2 , F
0 , 1 0 , 1 8 , 4 5 , F D , 5 9 , 3 3 0 1

oe 2 0 3 0  DA TA  3 8 , 8 5 , F D , A 5 , F E , 6 9 ,
0 0 , 8 8 , F E , 0 A , 0 0 , F 0 , 5 0 , 0 A , O A , 0
A , 1 5 1 , 6 D, C5 , 0 2 , A B , 2 5 2 9

YOUR COMMODORE apr il 1987
60

03 2040 DATA Do,eD,AA,AD,ca,op,
2 0 , 8 0 , 0 8 , 8 9 , 0 5 , 0 0 , F 0 , 1 3 . 8 4 , A
8 , 0 E , C 3 , 0 2 , E 8 , 2 0 , 2 7 4 4

CF 2 0 5 0  DA TA  8 7 , C 4 . A 5 , 1 4 , 9 1 , F 8 ,
A E , 0 3 , 0 2 , 2 0 , 8 7 , C 4 , 5 0 , 1 8 , 4 5 , F
8 , 6 8 , 3 8 , 8 5 , F E , A 5 , 2 8 9 2

91 2 0 5 0  DA TA  F C , 5 9 , 0 0 . 8 5 , F C , 5 C ,
2 0 , F O , A E , 2 0 , 8 4 , A 0 , 2 0 , F 7 , 8 7 , 4
0 , 2 F , A E , C 5 , 0 2 , E R , 2 9 1 9

10 2 0 7 0  DA TA  C 4 , F 0 , 0 9 , C 8 , 4 C , C 7 ,
C 8 , A 5 , 1 4 , 9 1 , F 8 , A 0 , D 5 , 0 2 , F 0 , 0
E , 4 0 , 0 2 , 0 2 , F 0 , 0 9 , 2 8 7 8

DA 2 0 0 0  DA TA  9 8 , 1 8 , 5 9 , 3 8 , 4 9 , A 5 ,
14,81,Fe,40,eA.0e,e0,Fo,AE,2
0,eA,AD,e0,F7,e7,e58e

08 2 0 9 0  DA TA  A S , 2 7 , 1 8 , 6 0 , C 5 , 0 2 ,
C 9 , 2 F , B 0 , 1 8 , A 1 8 , A 5 , 1 4 , 9 1 , F8 , A
O, 0 5 , 0 2 , F 0 , 0 E , A 0 , 2 5 5 5

08 2 1 0 0  DA TA  0 2 . 0 2 , F 0 , 0 9 . 9 8 , 1 5 ,
6 9 , 3 9 , 4 8 , 4 5 , 1 4 , 9 1 , F 1 3 , 4 0 , 2 4 , 0
2 , 4 2 , 0 E , 9 0 , 3 7 . 4 4 , 2 3 3 0

OD 2 1 1 0  DA TA  A O , a 5 , A D , C 5 , 0 2 , 9 1 ,
F 8 , 4 0 , 0 5 , 0 2 , F 0 , 0 F , A 0 , 0 2 , 0 2 , F
0 , 0 4 , 3 8 , 1 8 , 5 9 , 3 9 , 2 5 8 0

DC 2 1 2 0  DA TA  A 8 , A D , C 5 , 0 2 , 9 1 , F B ,
40,2d;02,40,26,40.10,CS,20,17
.11,4E,45,74,Do,0e,E70e

OC 2 1 3 0  DATA C 6 , 7 9 , C 5 , 7 A , A D , 0 5 ,
0 2 , 4 8 , 2 0 , 2 0 , 0 7 , 5 8 , 8 0 , 0 5 , 0 2 , E
5 , 7 4 , D 0 , 0 2 , E 6 , 7 8 , 2 7 1 9

70 2 1 4 0  DA TA  2 0 , 8 4 , A D , A 0 . 1 F , A E .
C 5 , 0 2 , 2 0 , 1 3 9 , C 4 , A E , C 5 , 0 2 , 2 0 , 8
A , C 4 , A D . 0 5 , 0 2 , 0 0 , 2 7 3 5

5F 2 1 5 0  DA TA  1 G , A 0 , 0 9 , 0 2 , D 0 , 1 1 ,
9 8 , 1 8 , 5 9 , 3 8 , 4 8 , n E , C 5 , 0 2 , 2 0 , 0
9 , C 4 , A E , C 5 , 0 2 , 2 0 , 2 3 6 2

C4 2 1 6 0  DA TA  B A , C 9 , A D , 0 4 , 0 2 , 0 4 ,
811, 0 3 , 0 2 , 4 0 , 1 E , A E , 0 5 , 0 2 , 2 0 , 0
9 , C 4 . A E , C 5 , 0 2 , 2 0 , 2 5 4 5

43 2 1 7 0  DA TA  B A , C 4 , A D . 0 5 , 0 2 , 0 0 .
1 5 , A D , D 4 , 0 2 , 0 0 , 1 1 , 9 8 , 1 8 . 5 9 , 3
e , 4 8 , A E , C 5 , 0 2 , 2 0 , 2 5 2 2

PC 2 1 8 0  DA TA  D 9 , C 4 , A E , C 5 , 0 2 , 2 0 ,
8 4 , 0 4 , 1 8 , A D , D 4 , 0 2 , 6 0 , 1 2 3 , 0 2 , 8
0 , 0 3 , 0 2 , 4 C , F E , C 7 , 2 8 1 5

9E 2 1 5 0 1 1 4 1 4  2 0 , F D , A E , A 5 , 7 4 , D 0 ,
0 2 , C 6 , 7 8 , C 5 , 7 A , 4 D , C 5 , 0 2 , 1 8 , 2
0 , 2 C , C 7 , 5 8 , 8 1 1 , 0 5 , 2 7 5 8

lE  2 2 0 0  DA TA  0 2 , E 6 , 7 4 , 0 0 , 0 2 , E 5 ,
7 8 , 0 D , 0 2 , 0 2 , 0 0 , 0 3 , 9 C . 5 3 , C 4 , 2
0 , 8 4 , 4 0 , 4 0 , 1 5 , 4 E , 2 5 6 5

84 2 2 1 0  DA TA  0 5 . 0 2 , 2 0 , 0 9 , 0 9 , 4 0 ,
D4 , 0 2 , 8 0 , 0 3 , 0 2 , 4 C , T E , 0 7 , 7 8 , A
9 , 3 1 , 8 0 , 1 4 , 0 3 , 4 9 , 2 5 8 5

12 2 2 2 0
1 1 4 1 4  
E A ,
9 0 , 1
5 , 0 3
,
4 9 , F
E ,

2 0 , 1 4 , 0 0 , 8 1 3 , 1 4 , 0 0 , 5 8 , 4 9 , E 4 , 8
O, 0e,0e,Ae,47,e11,2599

DC 2 2 3 0 0 4 1 4  0 9 , 0 3 , A 9 , 0 0 , 8 D , 1 5 ,
D 0 , E 5 , 7 4 , 0 0 , 0 2 . E 5 . 7 8 . 4 0 . 2 A , C
2 , 4 0 , 2 4 , 4 9 , 0 0 , 9 9 , 2 3 0 2

98 2 2 4 0  DA TA  0 5 , 0 0 , 8 9 , 0 0 , F A , 4 2 ,
E 8 , 8 6 , F 8 , A 2 , C D , 8 6 , F C , A 2 , 0 9 , 0
9 , 0 0 , 9 1 , F 8 , E S , E 8 , 3 5 5 3

BE 2 2 9 0  DA TA  D 0 , 0 2 , E 5 , F C , A 5 , F 8 ,
0 9 , 0 0 , 0 0 , F O , A 5 , F C , C 9 , 0 0 , 0 0 , E
4 , 5 0 , A D , 0 2 , 0 2 , 0 0 . 3 7 1 9

E8 2 2 5 0  DA TA  0 3 , 4 0 , S 3 , 0 9 , A 0 , 0 0 ,
4 2 , 1 4 , 8 9 , 0 0 , C F , 0 0 , 0 7 , 0 3 , 8 5 , 0
0 , CF, F1 0 , 0 E , 8 8 , 9 8 , 2 9 9 1

07 2 2 7 0  DA TA  1 8 , 5 9 , 0 C , n e , C A , 0 0 ,
E C , A 2 , 0 F , 4 C , 3 7 , A 4 , 8 8 , 1 3 C , D 7 , 0
2 , 2 0 , F 0 , A E , 2 0 , 8 4 , 2 5 9 9

7F e e e o  DA TA  A D , 2 0 , 8 F , 5 1 , A 5 , 6 5 ,
A C , 0 7 , 0 2 , 9 9 , 0 2 , C F , 2 0 , F D , A E , 2
o,eA,AD,e0,DF,131,2792
2 2 9 0  DA TA  4 5 , 8 5 , 4 0 , 0 7 , 0 2 , 9 9 ,
0 3 , C F , 2 0 , F D , A E , 2 0 , 9 4 , 4 0 , 2 0 , F
7 , 8 7 , 4 5 , 1 4 , A C , 0 7 , 2 8 5 4

F1 2 3 0 0  DA TA  0 2 , 9 0 , 0 0 , 0 2 , 4 5 , 1 5 ,
8 0 , D D , 0 2 , A D , D 1 , 0 2 , 9 9 , 0 4 , C F , 4
0 , 0 0 , 0 2 , 9 9 , 0 5 , C F , 2 4 1 1

15 2 3 1 0  DA TA  A D , C 3 , 0 2 , 9 9 , 0 6 , C F ,
A D , C 5 , 0 2 , 9 9 , 0 7 , C F , 2 0 , F 0 , 4 E , 4
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5 , 7 A . D 0 , 0 2 , C 6 , 7 8 , 2 7 5 2
CE 2 3 2 0  DA TA  C 6 , 7 A , A D . C 5 . 0 2 , 4 8 ,

2 0 , 2 0 , 0 7 , 6 8 , 8 1 1 , 0 5 , 0 2 , E 6 , 7 A , 0
0 , 0 2 , E 5 , 7 0 , 2 0 , 9 A , 2 5 6 0

62 2 3 3 0  DA TA  A D , A 0 , 1 3 2 , 0 2 , 0 0 , 0 3 ,
4 C , 5 3 , C 4 , A C , 0 7 , 0 2 , A 0 . 1 1 1 , 0 2 , 5
5 , 0 8 , C F , A 0 , 0 0 , 0 2 , 2 8 4 8

D2 2 3 4 0  DA TA  9 6 , 0 5 , C F , 2 0 , F O , A E ,
A 5 , 7 A , 0 0 , 0 2 , C6 . 7 1 1 , 0 6 , 7 A . A D , C
5 , 0 2 , 4 6 , 2 0 , 2 0 , 0 7 , 2 5 8 5

90 2 3 5 0  DA TA  5 0 , 8 0 , C 5 , 0 2 . E 5 , 7 A ,
D 0 , 0 2 , E 5 , 7 8 , 2 0 , 9 A , A U , A D , 0 2 , 0
2 , 1 1 0 , 0 3 , 4 0 , S 3 , C4 , 2 6 5 3

C3 2 3 5 0  DA TA  A C , 0 7 , 0 2 , A 0 . 0 1 , 0 2 ,
2 9 , 0 A , C F , A 0 , 0 0 , 0 2 , 8 5 . 0 1 3 , C F , A
0 , 0 0 , 0 2 , A C . 0 7 , 0 2 , 2 6 6 1

77 2 3 7 0  DA TA  5 9 , 0 0 , C F , 0 0 , 0 0 , 0 2 ,
5 5 , 0 1 , C F , 4 C , 2 A , E 2 , 4 5 , 0 1 , 8 0 , D
9.0E,130,02,132,n0,2472

33 2 3 6 0  DA TA  0 0 , 0 2 , 1 4 , 8 E , 0 1 3 , 0 2 ,
8 9 , 0 0 , C F , 0 0 , 1 B
4
O E I , 8 5 . 0 0 , C F , 0
0 . 1 4 , 8 8 , 9 8 , 1 8 , 6 5 , 2 4 0 6

27 2 3 5 0  DA TA  0 C , A 8 , C E , D 8 , 0 2 , 0 0 ,
E A , A 5 , 0 0 , 0 0 , 1 0 5 . 0 2 , 8 0 . 0 A , 0 2 , 5
0 , 8 0 , 0 0 , 0 7 , 0 2 . 3 0 . 2 5 6 1

34 2 4 0 0  DA TA  1 3 5 , 0 0 , C F , E 5 , 0 1 , 3 8 ,
0 0 , C F , 1 3 5 , 0 1 , C F , E 8 , 0 0 , 9 9 , 0 1 , 0
F , 6 5 , 0 7 , C F , 8 0 , C 5 , 2 7 1 0

9C 2 4 1 0  DA TA  0 2 , 2 0 , 4 E , 0 0 , A E , 0 7 ,
0 2 , A o , 0 9 , 1 9 , 9 9 , 0 e , u
o
7 1 , F B , 9
1,13,135,14,9e.80,e539

45 2 4 E 0  DA TA  0 2 , C F , 3 0 , 0 5 , A 5 , 0 0 ,
4 0 , 0 I , 0 8 , A 5 , F F , 7 1 , 1 0 . 9 1 , 1 8 . 8
5 , 1 5 , 0 5 , 0 2 , 9 0 , 0 5 . 2 5 6 1

EF 2 4 3 0  DA TA  2 0 , 1 E , 0 0 , 2 0 , 1 5 , 0 5 ,
40,no,00,e0,1E,00,20,21:1,c6,1
6 , A 0 , 0 7 , 0 2 , 6 9 , 0 2 , 2 0 3 2

86 2 4 4 0  DA TA  0 0 , 0 7 , 0 2 , 2 0 , 4 C , 0 0 ,
3 6 , A 0 , 0 7 , 0 2 , E 9 , 0 2 , 9 1 3 , 0 7 , 0 2 , A
E , 0 7 , 0 2 , A 0 , 0 0 , 1 0 , 2 2 5 2

F3 2 4 5 0  DA TA  B D , 0 3
•
C F , 7 1 , F 8 . 5 1 ,

FB , 8 5 , 1 4 , 8 8 , 1 3 0 , 0 3 , C F . 3 0 , 0 S , A
5 , 0 0 , 4 C , F B
4
O 8 , A 5 , 2 7 6
0

Fi  2 4 6 0  DA TA  F F , 7 1 , F 6 , 9 1 , F 0 , 8 5 ,
1 5 . E 0 , 0 5 , 2 0 , 1 E
5
C C , 2 0 , 1 5 , 0 5 , 4
c , c 1 9 , 0 0 , e 0
n
1 E x c , e 6 5 4

02 2 4 7 0  DA TA  2 0 , 9 8 , C 6 , A C , 0 7 , 0 2 ,
A 0 , 0 3 , 0 2 . 9 5 , 0 6 , C F , 4 C , 6 4 , C B , A
C , D 7 , 0 2 , 8 5 , 0 4 , C F . 2 6 0 7

4E 2 4 6 0  DA TA  0 0 , 1 1 1 , 0 2 , 8 5 , 0 5 , C F .
9 0 , 0 0 , 0 2 , [ 3 9 , 0 6 , C F , E I D , C 3 , 0 2 , 6
5 . 0 7 , C F , 6 0 , 0 5 , 0 2 , 2 5 7 5

16 2 4 5 0  DA TA  A E , 0 3 , 0 2 , 2 0 , 0 7 , C 4 .
A D , 0 2 , 0 2 , 2 0 , 8 0 , 0 0
9
0 5 , 0 6 , 0 0 , 8
0 , 0 5 , 0 2 , 6 0 , A S , 2 F . 2 5 2 4

F2 2 5 0 0  DA TA  8 5 , F 8 , A 5 , 3 0 , 0 5 , F C ,
A 5 , 2 F
o
0 5 , 2 1
,
0 0 , 0 5
, A 5 , 3
0 , C S ,
3

2 , 1 3 0 , 0 3 , 4 0 , B B , CC, 2 7 5 5
47 2 5 1 0  DA TA  A E . 0 7 , 0 2 , A D , 0 0 , 8 1 .

FEJJ113,139,OF,130,09,ce,81,F9,0
o,09,cF,F0,es,19,299e

El 2 5 2 0  DA TA  A 0 , 0 3 , 1 3 1 , F0 , A A , 8 8 ,
8 1 , F1 3 , 5 5 , F1 3 . 6 5 , FB . E I A . G S . FC. 6
5 , 1 0 , A 5 , 1 8 , C 5 , 3 1 , 3 9 5 5

A3 2 5 3 0  DA TA  D 0 , D 4 , A 9 , F E , C 5 , 3 2 ,
D0 , CE , 2 0 , 1 3 1 3 , CC, A 2 , 0 4 , 4 0 , 3 7 , A
4 , A D , C 5 , 0 2 . 0 A , 1 0 , 2 7 8 0

FS 2 5 4 0  DA TA  6 5 , F 8 , 0 5 , F B . A 9 , F C .
5 5 , 0 0 , 8 5 , F C , 6 0 . A 5 , 0 0 , A C , 0 7 , 0
2 , 8 5 , 0 0 , C F , 5 8 , 0 1 , 2 8 1 1

FE 2 5 5 0  DA TA  C F
o
4 C ,
5 4 , 0 3 , A 8 , 0 0
,

0 5 . F B , A 5 , C F , 6 5 , F C , A 0 , 0 0 , A 5 . 0
0 , 5 1 , F 8 , 0 8 , 0 0 , 1 9 , 3 2 6 4

5A 2 5 5 0  DA TA  A 9 , 0 0 , 8 S . F 8 , A 5 , C O ,
9 5 , F C , A 9 , 0 0 , 5 1 , F B , C 8 , C 0 . 2 5 , 0
0 , 1 9 . 2 0 , 0 3 , 0 0 , E 6 , 3 2 3 0

ED 2 5 7 0  DA TA  7 A . 0 0 , 0 2 , E 6 , 7 8 , 4 C ,
2 A , 0 2 , E 6 , 7 A , 0 0 . 0 2 , E 5 , 7 1 3 , 2 0 , 0
0 , A D , 2 0 , F 7 , 8 7 . A 5 , 2 9 8 2

AE 2 5 8 0  DA TA  1 4 , C 5 , 0 5 , 5 0 , 0 6 , 8 0 .
0 8 , 0 2 . 4 C , 2 0 . 0 2 , A 2 , 0 E , 4 C , 3 7 . A
4 . 0 0 , 0 0 , 0 0 . 0 0 , 0 0 , 1 7 4 5

PROGRAM: DEMO  S E T- UP

A l
45
BB
03

10 REM
20 REM MOVE BOTTOM O F B A S I C
30 REM
40 P O K E 4 3 , 1 : P O K E 4 4 , 1 0 : P O K E e 5
60 , 0 : NE W

PROGRAM: S P L I T-DE MO

A3 1 0 0  REM
23 1 1 0  REM READ I N  S P RI TE  DA TA
BF 1 2 0  REM
E2 1 3 0  1 1 2 0 4 8 : 1 3 ' . 1 0 0 0 0
GO 1 4 0  FO R2 -0 T0 2 4 : C. . 0 : FO RY O TO 2

0
71 1 5 0  READOS
65 1 6 0  H I 3 S L E F T $ ( 0 5 , 1 ) : 1 8 $ - R I G H

TS ( U S , 1 )
2A 1 7 0  H9 - V A L ( H1 3 $ ) : I FA 5 C( H8 S ) > 5

7 T H E N H 8 A S U R B S ) - 5 5
BEI 1 8 0  L B - U A L C L 5 S ) : I FA S C ( L B S ) > 5

7 THE N1 B - A 5 C( L 8 $ ) - 5 5
SS 1 9 0  D - H B * 1 6
4
- L B : C • C + D
77 2 0 0  IFA.C2560THENPOKEA,D
58 2 1 0  A -A 4 -1 : NE X T
13 2 2 0  READ CHECK:  I F  CHECK<>C

HEN GOTO 2 4 0
3C 2 3 0  P R I N T B , B - 8
4
- 1 0 : N E X T : 5 0 1 0 2

50
30 2 4 0  P RI NT"E RRO R I N  L I N E " B : S T

OP
35 2 5 0  REM

•
F6 2 6 0  REM P A RT I :  S E T - U P  ZO NE

BO 2 7 0  REM
•

C3 2 0 0  S Y S 49152 : RE M CO LD S TA RT
7
1  
2
8
0  
P
R
I
N
T
"
C
C
L
R
)
-

F8 3 0 0  i P  2 0 0 : RE M PACE E A S I C F A
S T/ S P RI TE S  SLOW

71 3 1 0  Z N O : R E M ° .  2 N. .  ZO NE C 0 - 4

AS 3 2 0  LMCD ZN, O : RE M S E T M U L T I :
OLOR 0  TO  BLACK

16 3 3 0  I M C I  2 N , 1 4 : R E M  S E T MUL TI
COLOR 1  TO  L T  B L UE

65 3 4 0  FO R 5 P • 0  TO  7 : R E M
0
°  S P - S

PRITE ( 0 - 7 )
111 3 5 0  i M U L  Z N , S P : R E M "  MULTI CO

LOUR O N
3E 3 6 0  READ F , C , X , Y
60 3 7 0  A ( S P ) . . Z N : A X % ( S P ) - X : A W “

S P ) -Y
78 3 6 0  EFRM A % ( S P ) , F ; R E M "  S E T

SPRITE P O I NTE R
08 3 5 0  f C 0 1  A % ( S P ) , C : R E M "  S E T

COLOUR
CC 4 0 0  EXPO A % ( S P ) , X : R E M "  X  C D

- ORDINATE
30 4 1 0  :CATO W . S ( S P ) , Y : R E M "  Y  CO

- ORDINATE
02 4 2 0  L U I S  4 1
.
4 ( S P ) : R E M •  
E N A B
L E

SPRITE
20 4 3 0  NE X T
52 4 4 0  REM
5F 4 5 0  REM S E T-UP  ZO NE 1
5E 4 6 0  REM
9A 4 7 0  2NR•1
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19 4 8 0  f r E o  Z N , 0
40 4 5 0  EMC1 Z N , 1 4
FO 5 0 0  FO R S P . . °  TO  7
12 5 1 0  1 MUL  2 N , S P
511 9 e 0  READ F . C , X , Y
E9 5 3 0  E M C S P ) - 2 N : E I X % ( S P ) - X : 8
,
1 V (

S P ) -Y
20 5 4 0  LERM E M ( S P ) , F
LE S S O  E C U  E n ( S P ) , C
34 S G O  EXPO 0
7
1 ( 5 P ) , X
CO 5 7 0  ENTO 6
.
4 ( S P ) , Y
05 5 8 0  E V I S  B
. ,
; ( 5 P )
02 5 5 0  NEXT
DS G O O  REM
27 6 1 0  REM S E T-UP  ZO NE 2
A l 6 2 0  REM
F4 5 3 0  a f r 2
26 5 4 0  f MCO  2 N , 0
75 6 5 0  FMC1 2 N , I 4
01 6 6 0  FO R 5 P - ' 0  TO  7
52 5 7 0  EMUL ZN , S P
70 E 9 0  READ F , C , X , Y
30 6 8 0  C . ( 5 P ) Z N C X !
,
4 ( 5 P ) X : C Y % (

S P ) •Y
9F 7 0 0  f F R M  C % ( 5 P ) , F
21 7 1 0  E C M  C .
7
4 ( 5 P ) , C
03 7 2 0  I X P O  C% (S P ) , X
21 7 3 0  -
E Y P O  
C 7 1 (
S P ) ,
Y

130 7 4 0  E U I S  C% (5 P )
72 7 5 0  NE X T
35 7 6 0  REM
47 7 7 0  REM S E T-UP  ZO NE 3
80 7 8 0  REM
SG 7 9 0  2 N - 3
03 B O O  LMCO Z N . 0
57 0 1 0  EMC1 Z N , 1 4
Be 0 2 0  FO R S P • 0  TO  7
74 0 3 0  EMUL Z N , S F
BC 0 4 0  READ F , C , X . Y
12 0 5 0  D% ( S P ) - 2 N : DX % ( S P ) - X : DV 4 (

S P ) •Y
GI E I G O  EFRM D V S P ) , F
OF 0 7 0  ECOL D V S P ) , C
31 8 0 0  EXPO 0 % ( 5 P ) , X
OF 9 9 0  EYPO D ( S P ) , Y
50 9 0 0  FU I S  O ( S P )
13 5 1 0  NEXT
14 9 2 0  REM
EO 5 3 0  REM S E T- UP  ZONE 4
EO 9 4 0  REM
87 5 5 0  ZN ' ' 4
73 9 6 0  LMCO 2 N , 0
37 5 7 0  E MCI  Z N , 1 4
9e 5 8 0  FO R S P = 0  TO  7
04 5 5 0  EMUL 2 N , S P
BC 1 0 0 0  READ F , C , X , Y
A3 1 0 1 0  E % ( S P ) - 2 N ; E X % ( 5 P ) X : E Y %

( 5 P ) • Y
CO 1 0 2 0  i F R M  E % C5 P ) , F
GE 1 0 3 0  f C 0 1  E
7
4 ( 5 P ) , C
57 1 0 4 0  EXPO E % ( 5 P ) , X
60 1 0 5 0  EYPD U r , ( 5 P ) , Y
40 1 0 6 0  L U I S  E74C5P)
BD 1 0 7 0  NE X T
F l  1 0 8 0  REM

41 1 0 9 0  REM P A RT 2 :  MO UE THI NG S
AROUND

50 1 1 0 0  REM

E7 1 1 1 0  P R I N T " C D O W N 3 1
-
T A 8 ( 7 ) " P R

ESS SPACE B A R FO R A C T I O N ! ”
qF 1 1 2 0  G E T A S : I F A S ( ) "  " 0 0 T 0 1 1 2 0

01 1 1 3 0  P RI NT" t CL R1 " : FO RS P . . 1 T0 7
STEP2

55 1 1 4 0  EMOU W 4 ( S P ) , 0 , - 2 . 7 0 , A X %
( S P ) , A n ( S P )

18 1 1 5 0  N E X T : f P O : R E M "  B A S I C E L
OW/SPRITES P A S T

45 1 1 6 0  2 0 % ( 0 ) - 0
AB 1 1 7 0  EACT 0 . 1 , 2 0
.
4 ( 1 ) : 1 F 2 0 % f . 1

)>0130T01170 : RE M. • RAUE S P R I T



ES CLEARED ZONE 0  ?
5F 1 1 8 0  E P 2 0 0 : FO R S P I TO 7  5 TE P 2
9E 1 1 9 0  f MO U 0 V S P ) , 0 , - 3 , 1 0 0 , 1 3 X

M S P ) . S Y M S P ) : R E M "  ZO NE  0  C
LEAR, S O  MOUE ZO NE 1  U P

4C 1 2 0 0  NEXT: EPO
53 1 2 1 0  2 1 7 ( 0 ) 0
88 1 2 2 0  L A CT 1 , 7 , 2 1 V 7 3 : I F Z 1 V 7

)>OGOT01220
E l  1 2 3 0  E P 2 0 0 , FO R S P 1 T0 7  S TE P ?
SC 1 2 4 0  LMOU C ( S P ) , 0 ,
-
3 , 1 4 0 , C X

M S P ) , C Y ( S P )
22 1 2 5 0  N E X T : t P 0
BO 1 2 6 0  2 2 V 0 3 . . 0
32 1 2 7 0  L A CT 2 , 7 , 2 2 ( 7 ) : I F 2 2 ( 7

)>0G O T01270
04 1 2 8 0  F P 2 0 0 : F O R 5 P 1 T 0 7  S TE P ?
86 1 2 9 0  EMOU D V S P 3 , 0 , - 3 , 1 6 0 , D X

7
1
C
S
P
3
.
1
3
n
(
S
P
)

95 1 3 0 0  NEXT: EPO
48 1 3 1 0  2 3 % ( 0 ) 0
80 1 3 2 0  L A CT 3 , 7 , 2 3 ( 0 ) I F 2 3 V 7

)>O 5D101320
85 1 3 3 0  E P 2 0 0 : FO RS P - I TO 7  S TE P 2
DC 1 3 4 0  LMOU E ( S P ) , 0 , - 3 , 1 3 0 , F X

M S P ) , E Y M S P )
OF 1 3 5 0  NEXT; EPO
55 1 3 5 0  E 5
.
4 ( 0 ) 0
45 1 3 7 0  L A CT E % ( 1 ) , E S ( 1 ) : I F E S %

C1))-0  6 0 1 0 1 3 7 0
80 1 3 8 0  E P 2 0 0 : FO RS RO  TO  8  S TE P

2
95 1 3 9 0  CMOU A % ( S P ) , 0 , 4 , 7 0 , A X % (

S P ) , A n ( S P )
85 1 4 0 0  NE X T: CP O
FF 1 4 1 0  A S ( 0 ) - 0
B2 1 4 2 0  L A CT A 7 1 ; ( 0 3 , A S ( 0 ) : I FA S %

C0)>0  6 0 1 0 1 4 2 0
3E 1 4 3 0  REM

SB 1 4 1 0  REM P A RT 3 :  CHANG I NG  P R
IORITY

BA 1 4 5 0  REM

83 1 4 6 0  fi P 200 : P RI NT"E CLR, DO WN83
Pe

DC 1 4 7 0  FO R 5 1 . 0 5 - 0 T0 9
OC 1 4 9 0  P RI NTTA B (1 5 ) "P e E L L O W, CK

1 2 3 "
55 1 4 9 0  NE X T
52 1 5 0 0  P RI NTTA 8 (7 ) "CDO WN3 , B L A C

K3PRESS SPACE B A R WHEN BORED

95 1 5 1 0  A r ( 0 ) . . 1 0 0 , A Y M 0 3 1 5 0 : 1 I
COL A ( 0 ) , O L P O

C5 1 5 2 0  LE RT A M O ) : R E M "  S P RI TE
IN FRO NT

OF 1 5 3 0  0 1 0
1
J  
A V 0 3 , 4
,
0 , 4 2 , A
X ( 0

) , A Y ( 0 )
BF 1 5 4 0  6 E T A S A F A 5 - "  " 6 0 1 0 1 6 1 0
OE I S S O  I FA x m 0 ) . ( 2 6 8 G 0 1 0 1 5 4 0
OF 1 S 8 0  EBAX A V O ) R E M * .  S P RI TE

AT BACK
85 1 5 7 0  EMOU A M 0 3 , - 4 , 0 , 4 2 , A X % (

0 ) , A Y ( 0 )
57 1 5 8 0  6 E T A $ : 1 F A S "  " 6 0 1 0 1 6 1 0
28 1 5 9 0  I FA X M0 3 >1 0 0 G O TO I S S 0
57 1 6 0 0  6 0 1 0 1 5 2 0
33 1 6 1 0  REM

: 5  1 6 2 0  REM P A RT 4 : S TRE TCHI NG  5
FRI TE S

i F  1 6 3 0  REM

CO 1 6 1 0  FR I N T"E C L R 3 " : C P 2 0 0 : E O FF
A V C D : f R : R E M "  RE S E T S P RI TE
LI NKS A ND f d lO U TA B L E

O4 1 6 5 0  FO RSP. . 0T06
OE 1 6 6 0  A V 5 P ) ' . 0
2F 1 6 7 0  EYPO A ( S F ) . 5 0
CD 1 6 0 0  EXPO A ! ( S P ) . 1 5 . ( S P . 4 9 )
3C 1 6 9 0  CS TX  A ( S P ) : R E M "  S TRE T

CH I N  X

C M U T I L I T Y

CE 1 7 0 0  E U I S  A S P )
510 1 7 1 0  E l . : ( 5 P ) - 4
DC 1 7 2 0  LS TY  E
,
L ( S P ) : R E M . .  
S T R E
T

CH I N
Oa 1 7 3 0  f :YPO E ( S P ) , 2 0 8
85 1 7 4 0  EXPO E % ( 5 P ) , 1 5
4
- ( 5 P * 4 8 )

03 1 7 5 0  LS TX  E
.
4 C S P )
66 1 7 6 0  f V I S  E ( S P )
72 1 7 7 0  NE X T
3S 1 7 0 0  FO RSP-O TO I
71 1 7 9 0  C ( S P ) ^ 2
19 1 8 0 0  fi S TY  C
.
4 ( 5 P )
CS 1 8 1 0  ENTO C% CS P ) , 1 3 0
09 1 9 2 0  EXPO C M 5 P ) , 2 4 ± ( 5 P • 2 9 6 )

43 1 0 3 0  E V I S  C M S P )
SC 1 8 4 0  NE X T: P RI NTTA B C1 9 )"CB L A C

K , DO WN2, 5023"
26 1 9 5 0  REM

07 1 8 8 0  REM P ART 5 :  CO LLI S I O N D
ETECTION

82 1 8 7 0  REM

AA 1 8 8 0  A ( 7 ) 0 A H . ( 7 ) 0 : 1 3 A . . 8 . A
Y M 7 ) - S O

96 1 E 1 9 0  EYPO A V 7 ) , A Y % ( 7 )
FE 1 8 0 0  EXPO A% C7 ) , 1 7 2
AB 1 8 1 0  E M I T  A M 7 ) , A H U 7 1
FF 1 8 2 0  L U I S  A% C7)
FD 1 5 3 0  C
7
.
1 ( 6 ) 2 : C
H
.
4 ( 6 ) 0 0 C
- 1 0

:CX % (6 )••60
98 1 9 4 0  EYPO C M 6 ) , 1 4 0
02 1 9 5 0  f X P O  C . ( 6 ) , C X % ( 5 )
GC 1 9 6 0  f H I T  C ( 6 ) , C H % ( 5 )
20 1 9 7 0  f U I S  C M S )
34 1 9 8 0  f H I T  A ( 7 ) , A 1 1 % ( 7 ) : L H I I

C ( 6 ) , C H M 6 3 : R E M "  TE S T ONCE
TO CLEAR REG I STER

59 1 9 9 0  t H I T  A ( 7 ) , A H % ( 7 ) : C H I T
C ( 5 ) , C H ( 6 ) : R E N "  TE S T TW I C
E FO R CO L L I S I O N

48 2 0 0 0  1 FAH% ( 7 ) > 0  THE N D A - D A :
R E M "  1 F  B . G .  CO L L I S I O N THE N

CHANGE DI RE CTI O N
BO 2 0 1 0  I F C H V 6 ) . . . 1  THE N 0 C - D C :

R E M "  I F  S P RI TE  CO L L I S I O N TH
EN CHANGE DI RE CTI O N

75 2 0 2 0  A Y
7
1 ( 7 ) A r i ( 7
)
+ D A • L Y P
O  
A

%C7),AY%C7)
DS 2 0 3 0  CXAC5). . .CX.VS)+DC:EXPO C

. ( 5 ) , C X

.
4 ( 6 )

ES 2 0 4 0  6 0 1 0 1 9 8 0
BA 2 0 5 0  E ND
E3 2 0 6 0  REM
7A 2 0 7 0  REM S P RI TE  DA TA
OF 2 0 8 0  REM
4E 2 0 5 0  DA TA  A A , A A , A A , 8 0 , 0 0 , 0 2 ,

8 0 , 3 0 , 0 2 , 8 0 , 0 3 , 4 2 , 9 3 , 4 0 , 0 2 , 9
3 , 4 3 , 0 2 . 8 3 , 1 3 , 1 1 2 , 2 4 5 7

82 2 1 0 0  DA TA  0 3 , 4 1 3 , 0 2 , 8 3 , 4 1 3 , 0 2 ,
8 3 , 4 0 . 0 2 . 8 3 . 7 4 . 0 2 , 9 3 , 7 4 , 0 2 , 8
3 , 7 4 , 0 2 , 8 3 , 0 0 , 0 2 , 3 1 7 1

81 2 1 1 0  DA TA  8 3 , 0 0 . 0 2 , 8 3 , 0 0 , 1 3 2 ,
8 3 . 4 0 , D 2 , 8 0 , 1 3 3 , 4 2 , 9 0 , 3 0 . 0 2 , 1 3
0 , 0 0 , 0 2 , A A , A A , A A , 2 7 3 9

SE 2 1 2 0  DA TA  E D , A A , A A . A A , 8 0 , 0 0 ,
0 2 , 8 0 , 3 0 , 0 2 , 8 0 , F 0 , 0 2 , 8 0 , 3 0 , 0
2 , 8 0 . 3 0 , 0 2 , 8 0 , 3 0 , 2 0 2 2

7E 2 1 3 0  DATA 0 2 , 9 0 , 3 0 . 0 2 , 8 0 , 3 D ,
0 2 , 8 0 , 3 0 , 0 2 , 0 0 , 3 0 , 0 2 , 8 0 , 3 0 , 0
2 , 2 0 . 3 D , 0 2 , 8 0 , 3 0 , 1 3 3 7

77 2 1 4 0  DATA 0 2 , 8 0 , 3 0 , 0 2 , 8 0 , 3 0 ,
1 3 2 , 8 0 , 3 0 , 0 2 , 8 0 , 3 0 , 0 2 , 8 0 , F F , 4
2 , 0 0 , 0 0 , 0 2 , A A , A A , 1 6 8 9

DC 2 1 5 0  DA TA  A A , 0 4 , A A , A A , A A , 8 0 ,
0 0 , 0 2 , 9 0 . 3 0 , 0 2 , 8 0 , 0 3 , 4 2 , 8 3 , 4
0 , 0 2 , 9 3 , 4 0 . 0 2 . 8 0 , 2 3 4 8

OS 2 1 5 0  DA TA  0 0 , 0 2 , 8 0 , 0 0 , 0 2 , 8 0 ,
0 0 , 0 2 , 8 0 , 0 0 , 0 2 , 9 0 , 0 3 , 4 2 , 8 0 , 0
3 , 4 2 , 8 0 , 0 0 , 0 2 , 8 0 , 1 8 8 9

7E 2 1 7 0  DA TA  0 0 , 0 2 , 8 0 , 3 4 , 0 2 . 8 0 ,
3 4 , 0 2 , 8 0 , 0 0 , 0 2 , 8 0 , 0 0 , 0 2 , 8 3 , F
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F , U 2 , 8 0 , 0 0 , 0 2 , A A , 1 9 S 1
BD 2 1 8 0  DA TA  A A , A A , A 0 , A A , A A , A A .

8 0 , 0 0 , 0 2 , 8 0 , F 0 , 0 2 , 8 3 , 4 3 , 4 2 , 0
0 , 0 1 3 , 0 2 , 9 0 , 0 0 , 0 2 , 2 4 7 5

LO 2 1 9 0  DATA 8 0 , 0 0 , E : 1 2 , 8 0 , 0 0 , 0 2 ,
8 0 , 0 0 , 1 1 2 , 8 0 , 0 3 , 4 2 , 0 0 , 3 0 , 0 2 , A
0 , 0 3 , 4 2 , 8 0 , 0 0 , 0 2 , 1 8 3 7

89 2 2 0 0  DA TA  9 0 , 0 0 , 0 2 , 8 0 , 0 0 , 0 2 ,
8 0 , 0 0 , 0 2 , 8 0 , 0 0 , 0 2 , 8 3 , 4 3 , 4 2 , 8
0 , F D , 0 2 , 8 0 , 0 0 , 0 2 , 2 1 2 9

55 2 2 1 0  DA TA  A A , A A , A A , 0 0 , A A , A P ,
A A , 8 0 , 0 0 , 0 2 , 8 0 , 0 0 , 0 2 , 8 0 , 0 F , 4
2 , 8 0 , 3 F , 4 2 , 8 0 , 3 F , 1 9 3 7

50 2 2 2 0  DA TA  4 2 , 9 0 , 0 F , 4 2 , 5 1 0 , 0 F ,
4 2 , 9 3 , 4 F , 4 2 , 8 3 , 1 F . 4 2 , 8 3 , 4 F , 4
2 , 0 1 3 , 0 F , 4 2 , 8 0 , 0 F , 2 1 0 6

OB 2 2 3 0  DA TA  4 2 , 8 F , F F , 1 1 2 , 0 F , F F ,
0 2 , 8 0 , 0 F , 4 2 , 8 0 , 0 F , 1 2 , 8 0 , 0 F , 4
2 . 8 0 , 3 F , 0 2 , 8 0 . 0 0 , e 4 3 1 3

47 2 2 4 0  DA TA  0 2 , A A , A A , A n , r 9 , A A .
A A , A A , 8 0 , 0 0 , 0 2 , 8 3 , F F , D 2 , 9 3 , L
0 , 0 2 , 8 3 , 0 0 . 0 2 , 8 3 . 2 7 3 0

84 2 2 5 0  DA TA  0 0 , 0 2 , 8 3 , 0 0 , 0 2 , 8 3 ,
0 0 , 0 2 , 8 3 , 0 0 , 0 2 , 8 3 , F 0 , 0 2 , 8 0 , C
F , 4 2 , 8 0 , 0 3 , 0 2 , 9 0 , 2 2 9 7

78 E e 6 0  DA TA  0 0 , 0 2 , 8 0 , 0 0 . 0 2 , 9 0 ,
0 0 , 0 2 , 8 0 , 0 0 , 0 2 , 8 0 , 0 3 , 1 3 2 , 8 0 , 0
F , 4 2 , 9 3 , F U , 0 2 , 8 0 , 2 2 8 8

F2 2 2 7 0  DA TA  0 0 , 0 2 , A A , A A , A A , 0 8 ,
A A , A A , A A , 8 0 , 0 0 , 0 2 , 8 0 , 3 0 , 0 2 , 9
0 , 0 3 , 4 2 , 8 0 , 0 3 , 4 2 , 2 1 6 1

A4 2 2 8 0  DA TA  8 3 , 4 0 , 0 2 , 8 3 , 4 0 , 0 2 ,
8 3 , 4 0 , 0 2 , 8 3 , 7 0 , 0 2 , 8 3 , F F , 4 2 , 9
3 , C 3 , 0 2 , 9 3 , 4 0 , 0 2 , 2 6 5 8

91 2 2 9 0  DA TA  9 3 , 4 0 , 0 2 , 0 3 , 4 0 , 0 2 ,
8 3 , 4 0 , 0 2 , 8 3 , 4 0 , 0 2 , 8 0 , 0 3 , 4 2 , 8
0 , 0 3 , 4 2 , 8 0 , 3 0 , 0 2 , 2 5 2 1

77 2 3 0 0  DA TA  9 0 , 0 0 , 0 2 , A A , A A , A A ,
O F , A A , A A , A A , 8 0 , 0 0 , 0 2 , 8 3 , F F , 0
2 , 8 3 , F F , 0 2 , 9 0 , 0 0 , 2 7 4 3

C l  2 3 1 0  DA TA  0 2 , 8 0 , 0 0 , 0 2 , 8 0 , 0 3 ,
4 2 , 8 0 , 0 3 , 4 2 , 0 0 , 0 3 , 1 2 , 8 0 , 0 1 3 , 0
2 . 8 0 , 0 0 , 0 2 , 8 0 , 0 0 . 1 5 6 6

28 2 3 2 0  DA TA  0 2 , 0 0 , 0 0 , 0 2 , 9 0 , 2 4 ,
0 2 , 8 0 , 3 4 , 0 2 , 9 0 , 3 4 , 0 2 , 0 0 , 3 4 , 0
2 , 9 0 , 3 4 , 0 2 , 8 0 , 3 4 , 1 2 3 5

BC 2 3 3 0  DA TA  0 2 , 8 0 , 0 0 , 0 2 , A A , A A ,
A A
0
E F
,
0 0
,
0 0
,
0 0
.
0 0
,
0 0
,
0 0
,
0 0
, 0

0 , 0 0 , 0 0 , 0 0 . 0 0 , 0 0 , 8 8 1
BE 2 3 4 0  REM

S.

06 2 3 5 0  REM FRA mE , CO LO UR, X , y  OA
TA

BA 2 3 6 0  REM
* *

SE 2 3 7 0  DA TA  3 2 , 3 , 2 4 , 5 0 , 3 3 , 4 , 6 6
, S 0 , 3 4 , 5 , 1 0 8 , 6 0 , 3 6 , 7 , 1 5 0 , 5 0

87 2 3 8 0  DA TA  3 5 , 9 , 1 9 2 , 5 0 , 3 7 , 1 0 ,
2 3 4 , 5 0 , 3 8 , 1 2 , 2 7 6 , 5 0 , 3 9 , 1 3 , 3 2
0 , 5 0

A2 2 3 9 0  DA TA  3 2 , 3 , 2 4 , 9 0 , 3 3 , 4 , 6 6
, 9 0 , 3 4 , 5 , 1 0 8 , 9 0 , 3 5 , 7 , 1 5 0 , 9 0

93 2 4 0 0  DATA 3 6 , 8 . 1 5 2 . 9 0 . 3 7 . 1 0 ,
2 3 4 , 9 0 , 3 8 , 1 2 , 2 7 6 , 9 0 , 3 8 , 1 3 , 3 F
0 , 9 0

I C 2 4 1 0  DATA 3 2 , 3 , 2 4 , 1 3 0 , 2 3 . 4 , 5
6 , 1 3 0 , 3 4 , 5 , 1 0 8 . 1 3 0 , 3 5 . 7 . / S O ,
130

DS 2 4 2 0  DATA 3 5 , 8 , 1 9 2 , 1 3 0 , 3 7 , 1 0
. 2 3 4 , 1 3 0 , 2 9 , 1 2 , 2 7 5 , 1 3 0 , 3 9 , 1 3
, 3 2 0 , 1 3 0

70 2 4 3 0  DATA 3 2 , 3 , 2 4 , 1 7 0 , 3 3 , 4 , 5
6 , 1 7 0 , 3 4 , 5 , 1 0 8 , 1 7 0 , 3 S . 7 . 1 S 0 ,
1 7 0

D9 2 4 4 0  DA TA  3 6 , 8 , 1 9 2 , 1 7 0 , 3 7 , 1 0
, 2 3 4 , 1 7 0 , 3 8 , 1 2 , 2 7 6 , 1 7 0 , 3 9 , 1 3
, 3 2 0 , 1 7 0

132 2 4 5 0  DA TA  3 2 , 3 , 2 4 , 2 1 0 , 3 3 , 4 , 5
5 , 2 1 0 , 3 4 , 5 . 1 0 8 , 2 1 0 , 3 5 , 7 , 1 5 0 ,
210

13 2 4 5 0  DA TA  3 5 , 8 , 1 9 2 , 2 1 0 , 3 7 , 1 0
, 2 3 4 , 2 1 0 , 3 8 , 1 2 , 2 7 6 , 2 1 0 , 3 8 , 1 3
, 3 2 0 , 2 1 0



COMMODORE
islus-4/C16
PHOTON LOAD — FAST LOAD AND SAVE
Haie you eon wrested tim e wail ing for  yOul programs te load
cir y r &  This eacer lent program will make a real difference to
yout computer P H OTON  LOA D, the new cassette operating
syslern loads in seconds and allows  you to load and save your
pregrants at about TE N times  the speed o f a nor m al load or
• • ve Tw o  additional Basic  c om m ands  make this  ex tremely
• v  to use Why  spend money  on a disc dr ive when you can
loss and save this fast Feat urea Such as s liced screen loading

an audio warning when loading is  c om plete assure y ou
oteingsav ing i s  g o i n g  t o  p l a n  ( un l ik e  th e  Com m odor e

— A  wel l  des igned Cas s ette load ing a n d  s av ing
• !stern — once you has  one you w o n t want to be without one.

vidue  L 7 .9 5

SUPER SPRITE
het extremely  c lever  Uti l i ty  a l lows  y Ou t o  u s e  e  Spr ites
mulkseeeuSly o v e r  a  low- r es o lu tion s c r een  W i t h  th i s
ograrn y o u  c an  n o w  im i ta te  t h e  s pr i tes  fo u n d  o n  th e
sramodore 64! Each spr ite is composed of 16 a 16 pixels  tor

igh defi nition S pr i tes  c an be independently  moved in any
unbol t with VERY S M OOTH sce011ing Spr ites  may lake on
iw c olour  and  tr av el a t  any  s peed S p r i te  pr ior i ties  a n d
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metes features  to y our  Computer  i t is  very easy to  use We
• o n *  extra Bas ic  c om m ands  to  m ak e i t very  easy
- t o  u s eantes with your  programs O n  to p  of all this  we prov ide you
dh FREE demo programs and a FREE spr ite designer. What
ore do you need to br ing real Dower to your  games on your
16PLUS I  T h i s  en ti r e  pac k age  i s  a  m u s t f o r  gam es

regrammers
xcelterit yahaf -  Cassette £7.95
• ise E9.95

LECTRIK PENCIL!!!
• l ively  excellent h igh  r esolution ar t program. M agnifi c ent

erpieces c a n  b e  qu ic k ly  d r a w n  u s i n g  t h e  power fu l
oldies prov ided b y  th is  package T h e  program is  entir ely
nen in h igh s peed m ac hine c ode and inc ludes  Var iable

mcil size. Var iable drawing speed. Easy select cursor menu.
iael d r a w
,
p l o t .  
t r e e
h a n
d ,  
l i
n e
s ,  
c i
r c
l e
s ,  
f
l
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d
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• ractersaellem plotted on high- res  screen at any  pos ition,
21 colours al l  usable s imultaneous ly , hard copy  to  pr inter .

• a n d  save o f  p ic tur es  to  c as s ette o r  dis c , joy s tic k  o r
, boar d oper ation. M any  other  fac i l i ties  too  num er ous  to
- l ion. Com plete wi th ins tr uc tions .
ing some c olour  i n to  y our  h ie  w i th  E LE CTRIK  P E NCIL
massive results  in n o  tim e at all A m az e yOur fr ionds li

tie only  E7.515
Sc only  4E195

THE MIRROR - TAPE BACK UP
Superb tape to tape back up copiercalen no tor  the major ity  of
P L U S - 4
,
C 1 6  
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loading software. A l l  major  loading systems catered for . Very
lahae m enu o f  bo th  gener al bac k  u p  r outines  and popular
games B as ic , m ac hine code and pr otec ted Games all easily
handled. N O  ex tr a hardware and N O second cassette V er y
popular  uhl i ty
EAcelkenr volue e l

THE WAND — TAPE TO DISC
Make lull use of your disc dr ive by effor tless ly  conver ting your
garnes isoltware 10 disc  Conv en ien t and  las t loading fr om
disc Hand les  a l l  m ajor  load ing sys tems w i th  a  very  tar ge
menu a t general back  u p  r outine* and games. Yile have had
many letter s  te l l i ng  u s  h o w  m uc h peop le  appr ec iate th is
util i ty  D o n ' t  be  te l l  ou t •  b u y  one! Every disc  user s hould
have one.
(acetic/re varier s u r nabed  on d.sc  -  ( 12.95

MERLIN ASSEMBLER
loo 0.0 machine code assembler for  the plus-41C161 Very  last
assembly of source code. Easy e n t r y .
,
e d i t i n g  o f  c o d e  
v i a  t h e

Full screen editor  Fu l l  er ror  messages pinpointing the errors.
Full Ic iaMSave a n d  p r in te r  fac i l i ties . In te l l i gen t assembly .
Var iable n a m e s ,  l a b e l s .  h e  aidec imal. t e a t  a n d  d a t a
s tatements , remarks . pos t in:k er ing o f  var iables  etc . M any
o ther  fa c i l i t i e s  t o o  n u m e r o u s  t o  m e n t i o n  H i g h l y
recommended —  A  tr uely  s uper b assembler . Com es  w i th
ins truc tion book le t a n d  FRE E  booik tel  o f  m ac h ine  c ode
routines
Cassette C8.95
a s o  C13,95

BLACK CAT — CASSETTE CONVERTER
Have y ou ever  wanted to  us e your  PLUS-4 Wordprocessor .
Spreadsheet. Bus iness  gr aphic s  etc . Wi th  a  cassette unit'?
This program allows  you to  save your  toles to  cassette rather
than disc  His for ced to  by  Commodore) . Cluiek , convenient.
e asy  t o  u se
Only E4 95

RAPID dispatch of orders.

BARGAIN JOYSTI CKS —  3  G RE AT
DEALS
Because of bulk  pur c has e, we can offer  you Mese three vatiie
Ion money  deals  to  suit the needs  o f y our  computer .
I)  Inc r edib le value —  B r and n e w  Checks /lot I I  Joysircks a t
only  E5.95 plus [1 .00 tor  P  8 P  Featur es  inc lude — •A utol ir e
• Thum b and tr igger  fi nger  tire buttons  •
B u I l l  i n  
s u c l k o n c u p s
• New im pr ov ed des ign —  Th e  bes t s el l ing joy s tic k  i n  th eworld.
2) Otoc k s hot II joys tick  and joys tick  adaptor  ( for  P1us-4.C. teil
at only  E7.95 plus  E l  00 'per  joys tick )  P&P.
at I f  y ou  alr eady  have a Joys tick  we  c an s ett y ou  Joys tick
adaptors  a t only  E2 95

CASSETTE INTERFACES
II y ou have a Com m odor e 64 cassette uni t whic h y ou would
like to use with your  Cie./P LUS  4 then y ou need one of these
This adaptor  lead is  s imple to  use. J us t p lus  in and  got — A
so u n d  i n ve Stn i e n t E5  9 5

TAPE HEAD ALI GNMENT C16/1-4
The per fec t c u r e  o f  t h e  m a jo r i ty  o t  l o a d i n g  p r ob lem s
Specifi cation as  for  the  Com m odor e 64 (see below)
Only  ( 6.95

COMMODORE 64
EVER HAD A LOADI NG PROBLEM?
Then lend  oi l  tor  WIZA RD'S  -
T A P E  H E A D  
A L I G N M E N
T  
K I T

64' — N o  one should be wi thout one
,The most common caused load ing failure is bad alignment Of
your tape heads Th is  kit atlows you to set up the tape heads of
your cassette unit tor  the best poss ible loading c onditions  I n
many cases this  will make a remarkable chlterence in loading
ratabil i ty .
Our  k it compr ises  of:
1) A  prec is ion recorded cassette c ontaining a sophis ticated
test pr ogr am  2 )  A  s pec ial  ad jus tm ent sc rewdr iver . 31  A
direc tion i n d i c a to r  4 1  A  tu r n i n g  m e te r .  5 )  A  d e ta i l e d
ins truc tion book let w i th  diagrams 6) A  Loading Doc tor  — to
help you diagnos e any  loading problems
All o f this  tor  on ly  L13•95n
0

U.K. P & P  FRE E  a n d  by  FI RS T CL A S S  pos t .  Europeans  p leas e A DD 50p.  O ut s ide  E urope  A DD E1.50 f o r  A I R MA I L .  Ov ers eas  o rde rs
welcome. A l l  pay ment s  mus t  be  in  pounds  s terling.
Cheques/ POs to:

W I Z A R D  S O F T W A R E  (Dept . BB) 20, Hadrian Drive, Redhills, Exeter, Devon EX4 1SR
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* Full standard Pascal *  extensions
• Speed F a s t  to compile. Fast to run
• Resident compiler. works like a BASIC interpreter
• Full disk to disk compiler

'Well worth buying, on investment in your programming

• Graphics & sound extensions include
BOX, CIRCLE. COLOR. DRAW, VDU, GRAPHIC. LOCATE.
PAINT SCALE. RCLR. RDOT, WINDOW. RGR, WIDTH,
RWINDOVV FILTER. SOUND, PLAY. TEMPO. VOL, ENVELOPE
FAST, SLOW BANK, JOY PEN POT for the 1 28 and similar for
the 64
future" CC.I "I can wholeheartedly recommend it to Pascal

• Full Linker for separately compiled files
• Compact Code
• Powerful Editor FIND, CHANGE etc
• 84  page tutorial,refenence manual
•  S ta n d  alone Compiled programs
• 9 0  K  fr ee  on th e  u s
• Mor e than 20,000 enthustastk customers

worldwide!
novices and experts alike"Computing Weekly
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• UP TO 40 TIMES THE SPEED OF BASIC
* Compiles ALL BASIC Commands •  Extensions to BASIC

including all 128 commands •  Long variable names option
• Compatible with machine code •  Recommended by Commodore
• M ak es  large programs  smaller  •  P r o g r a m  analysis uti l i ty  inc luded
• Users extentiOnS to BASIC oo,,,,1 On the C128

liways a good product — Even better on the 128" Commodore Compu tin
Usirip PrrsPEED COU
,
dn't b e  
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ftw  m inutes  and then  see y our  s o ftwar e  r un up to  40  tim es  fas ter

C64 E24.95 FKk:12cd, C 1 2 8  E39.95
The ultimate utility pack for the 64 and 128

"Exceptionally Useful -- An excellent extension package" Your Commodore
RAM-DISK
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soft disk dhve. Once loaded, KAM-DISK responds to all the usual disk commands and
behaves exactly like an inteligent floppy drive The only difference is that everything
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T O O L K I T  including FIND, CHANGE. DUMP. MERGE. TYPE, INFO etc etc

I N
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Compresses pr ognuns  d o w n  to  the i r  m inim um  size Rem ov es  all spaces and REMs and
packs up to 255 characters onto each fine Makes your Code Smelter and faster and
protec  ES prOgr3rr r i heir e unauthor is ed tam per ing.

p A C K
E L O P
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4 .

K 6-CIEV HACK-PAC
64

5,0p0 BASK'
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PASCAL CI 28 E44 95

R A M D O 5 -  c128/ I 700/ I 750 £34.95
"SAVEs and LDADs almost instant/y" Y o u r  Commodore
RA MDOS is a full feature RAM based lightning fast disk operating system for the new
expansion RAM cartridges RAHDOS is similar to RAM-DISK except that it uses only
expansion RAM,
* A ll disk commands supported
•  D L O A D  a SO K  pr ogr am  in 0 ,5  sec '
* 2048 blocks free on the 1750 cartridges
* Use all or part of the expansion RAM y o u r  choice.

C64 E34.95(WIA ,3
-
6
,
tD

The complete BASIC programming environment packed
with sophisticated utilities

•  ANALYZER
• F l o w  cross r efer enc e r epor ts  •  D a t a  usage fr equenc y  r epo r t
• Data cross reference reports •  Very detailed StatiSEICS report
* R e d u n d a n t  c ode e l im inator  ( removes  all unreachable c ode)
* Header file geneator (changes your program to make it run faster)
• Output to screen, printer or disk

•  T o o L K I T  including
FIND. CHANGE, DUMP, MERGE, TYPE INFO. RENUMBER. DELETE etc

•  COMPRESSOR
Like the  H A C K  PACK com pr essor . r educes  y our  pr ogr am s  to  m inim um  size

•  OPTIMIZING BASIC COMPILER
•Pease rush me -

PFTSPEE0
Or  FORD PASCAL rel DISK
OXFORD PASCAL fi rl CASSETTE
HACK-PACK
OXFORD BASIC
RAMDOS
LANGLIACE PACK
DEVELOPERS PACK

CS4 C126 S . S . O . L .  I  6B  W O R C E S T E R  P L A C E ,  O X F O R D  O M  2 jV i r  Te l :  ( 0865)  541 9 ;
O L I  I  enclose cheque postal order for
O  N A  I l e x e s  onclude VAT an d  U K  p o stag e  F o r  o ve rse as o rd e rs p lease  ad d  t  3 001
Li N A  NA ME

fl  0 0NA ADDRESS

J J  N.A El M A K E  ALL CHEQUES PAYABLE TO S.SOL A l l o w  14 days for delivery.
P H O N E



Innovative new hardware design and programming techniques have
allowed us to produce a cartridge of a calibre never seen before!!!

Action Replay Mk Ill is more powerful, *more friendly, has more features and
will back-up more programs than any
competing utility —even the latest
protected progams!!
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NOW THE FIRST OF A NEW GENERATION OF BACKUP CARTRIDGE

JUST WOK AT THE FEATURES 11
So simple to use: Just press the button and make a complete backup: Tape to Tape.
Tape to Disk, Disk to Disk, Disk to Tape
— THE PROCESS IS AUTOMATIC — JUST GIVE THE BACKUP A NAME —

JAI !  backups will reload at turbo speed
independently of the cartridge.

1J Dual speed tape turbo system programs can load up to
3 times taster than commercial turbos -thats over 10
times normal Commodore speed.
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ntre. Add pokes for infinite lives etc. Then Restart the
game or backup idea l for CUSIOMISeil versions of your games,

ACTION REPLAY III
Works by taking a "Snapshot" of the
program in memory - so it doesn't matter
how the program was loaded f rom
tape or disk - at normal or turbo speed
EVEN SO CALLED "ANTI-FREEZE"
PROGRAMS.

ID Picture Saw. Save any multicolour Hires screen to disk or tape.
Cempatible with Blazing Paddles, Koala, Slideshow etc.
▪  Fully compatible with 1541, 154IC. 1570, 1571, and enhancer or

Zir

ACTION REPLAY ENHANCEMENT DISK
Extending Action Replay's capeolilios even lurther th.s. disk. contam3 d
cullection of tape to disk routines IDt a few newer games which load
subsequent ports in a non Standard way All the latest titles are owed
tor m o re  than any competing utility and unlike QIti.r systems. ACTION
REPLAY LOADS EXTRA SECTIONS Al TURBO SPEED Disk fncludes
copy. disk barku o and ether useful utilities Regular opdates at low
cost for use with Action Replay only Disk ETAS.

f29-99
POST FREE

1j1Special compacting techniques. Each
program is saved as a single fi le

Transfers multistage tape programs to
disk - more than any other cartridge -
even the eetra stages are turbo load -
a unique feature.
_I Sprite Killer! make yourself
indestructible by disabling Sprite collisions
in games.

L i Fast disk format (20 secsl
l j  Built in Unstoppable reset button

arvy CEIM compatible data recorder.
U  For C64. 64C. 128. 1280 in 64 model
1:1 Unique Sprite Monitor Freeze the Action and view all the Sprites,

ONLY /  'NCO

ViRS IoN
Vow \t-

IGITAL
FASTLOADERH3YSTEN

Action Replay III even rids * *  outh the
a built on disk fast loader fl idlitlI stud,
which speeds up loading turn sounds.
5 times. Uses no memory Alt Amu
- invisible to the system
You could pay f20 alone
for this feature,

PERFORMANCE GUARANTEE
lie04 MICCESS? RIVAL CLAIMS? WOOS KIDDING WHO?
'Arlan Ascii,. Mk 3 stri karhsp any morms 4nitii soy
eastsies), cat badom -  and mere' li also has an ammo-Agile
al Natures Coktofei Tsetse Frame ice esarrai, *huh sses (nu,
sink spare cams al Hisser speed hat s itter  taps iron* has nu
ludi in disk Essiliodec picture, Sprits or restart funnies, Md
scats f  IC now Man Atilt. Koalas So who's Inking who
, g o .Anon lbsaTais Mk 3 N nor hod hilt,  tors mid lure up in no
claims Morn Aseilin 3 days re creel sod your escort .11 titrefunded

GRAPHICS SLIDESHOW SOFTWARE
Cararidge based backup systems usually destroy leading pictu FES -
WITH ACTION REPLAY Multicolour pictures from games. graph.,
par kages or loading screens can be saved to disk using Arum' Ele0
end ylvered singly or in sequence with this sophrsarcated slideshwy
package Iirbuload throughout Sixteen pictures per rhsk Joystick it
keyboard control. An interesting new use hsr your El:input.,Disk E4 5 5

SPECIAL!' ENHANCEMENT DISK AND SLIDESHOW TOGETHER ONLY £11.99

LIJ Diskmate
is a fast disk turbo loader that will speed up your normal loading software by 5 limes
BUT THAT'S NOT AU. L A  Redefined function keys le load,
]  Fast save l o a d / r u n ,  list, directory monitor etc

Fast formai lapprox 10 seconds)
L i  Improved single stroke DOS commands
le load, save. directory, scratch. etc.

Dish Mate n
DISK UTILITY CARTRIDGE

nn POST
o n l y E l 4 M  FREE

If you have a disk drive
then you need a Diskmate ll

L i  Powerful toolku commends, ie old.
delete. merge, copy. append. autonum,
linesave eic etc

PLUS A powerful machine code monitor/disassembly All the usual monitor
commands: assemble, disassemble, move. find. compare, NI, number convershoo etc.,
etc NB. This is a full monitor, nor a taken effort like some alienable.

Diskmate incorporates special switching techniques which make it "invisible" to the
system. Therefore the lasiload will work with more software Than other types. In addition this
makes the other commands including rho monitor more powerful FO instance the monfl(Ir
loam' and is able to look under ROMs and Even under itself'

S P E C I A L  O F F E R S  •  -40 •  •  •  •  •  AN •  •  •
Buy ACIIOD Haplav III and Diskinale together on Inc same cartridge for  o n l y . . . .
This must surely he the roost pesteHul cartridge available foe the Communism f  3 9 . 9  9 r P E

Buy Action Replay a n d  Fast Flack acett
-
1 f a r  . . . . . .  
f  
4 4 .
9  
9 r t R
i r t

Buy Action Replay I ii and Diskinate II on the samo cartridge
plus NM Hackem for f  5 4 . 9  9
1
F Z I ElArnya II was des,gned he Rani, Progiammmy is IN M uth Need os  say md
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IT'S AMERICA'S BEST SELLING DISK BACKUP SY:
HERE, N OW AVAILABLE IN THE UK!CA CT HAriegrAA
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FOR THE COMMODORE 64/128
m u u t  MODULE SYSTEM A L L  OF' ONE DISK

FAST HAC/CEM IS QUITE SIMPLY THE
BEST DISK COPYING SYSTEM AVAILABLE.
ANYWHERE AT ANY PRICE.

SINGLE 1541 MODULE
•  E  O M .  Lam •• •  : e l  m o w .  S n , I n t a M  W e n  w o g .
,  , 0

SW  inn • ••••••• • • • • • • • • •  3 1 1 " ,
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StMME to USE MEALY KO

”WARNING"
FAST 'MCKIM IS A VERY EMI

PREIMUCT MOPED To ENABLE
TO MAKE MCI( UP MA THEIR
USE -  DA M  IN NO arse? 03111c

SOFTWARE PIRACY

BECAUSE FAST M CK IM  IS MOO
THE U S. IT WILL ALWAYS RE ON T
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THE ULTIMATE DISK TOOLKIT FOR 1541/1540
toeiltd IV has, lor some time. oeen generally recognised as Me
best disk loolkit available The only problem for Datel was that
11 KtEIS distributed by someone else!! So when the opportunity
to obtain the rights came our way, we pumped at it. And what's
more. In keeping with our general pricing policy, we are offering it at less than
ball the previous selling price. A disk toolkit is an absolute must tor the serious
program hacker and TOOLKIT IV has more features than most for less,
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TOOIKIT IV is an absolute must fur the serious disk hacker. It hos all the ittutinah the the others have
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TAPE OR DISK
T TREE IPLEASE STATE WHICE11

Yes [benne Paddles is awe oh America's log wawa graphics packages_
Fully komMenu driven, comes complete with the Dalai Lalentrillel -
A lighteen tutoring the latest polymer blade optic cable and sensor Ice pm
point accisecy of ca libre simply not possible ihirthiiconvientiorritl sytt im •

• But that's not all Bla m e  Peddles well asn work with any standard
input device inchelme Joystirks.Touch Tablets. Paddles. Mice, Erodible and
Holessonal Gillette Talriets
A SUPERB PACKAGE WITH ADVANCED FEATURES
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Painting with  a range of brushes A i r  Brush • ;  Ova ls
Rectangles L i n e s  : Rubberbanding -  Text Mode
Fill S i n g l e  Oot mode • Fre e ha nd Draw
Shape Library C l e a r  P r in t e r  Durnp
Hires Screens saved from Act io n  Replay can be loaded
and edited etc !Disk!

P L U S  A zoom feature for single Pixel editing while
viewing, the results at lull scale. P o w e r f u l  cut and paste
facility, shapes con be picked up. moved around, repeated
and saved. F u l l  Load and Save teature for pictures,
shapes and windows which are supplied.
• em ••• S. sem.. tgi• • • • •  r••• tweeiceeemoke a  ke ...•  Oa pa am kw( Dimwit
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PADDLES
ILLUSTRATOR
IS FOR
EVERYONE!
U s i n g  th e  L a  zercAi r i te r
a child can use it as a
colouring book or a
co m p u te r a rt ist  ca n
create superb gra phics.
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competition, each one an all-kicking,
all-punching C16 version of  The Way
of the Exploding Fisi from Melbourne
House. This  game will enable you to
become a  master o f  the mysterious
oriental a r t  as  y ou progress f r om
novice to tenth dan in a gruelling test
of strength and discipline. Each copy is
worth E7.95.

How to Enter

To start yourself on the road to martial
arts prowess, jus t  s tudy  t h e  t w o
cartoons o n  t h is  page. Ther e ar e
several defences between them. Mark
the differences on the first picture and
complete t h e  entr y  coupon. Mak e
sure that you wr ite clearly and fully
and please w r i t e  t h e  number  o f
differences you found on the back of
your envelope.

The Rules

Entries w i l l  n o t  be  accepted f r om
employees o f  A r g u s  Spec ia l is t
Publications and Melbourne House.
This restriction applies to employee's
families and agents o f  the company.
The How to Enter section forms part
of the rules. The editor's decision is
final and no correspondence will be
entered into.

C O MP E T IT IO N

The Way of the
Exploding

Fist
Attention C16 and Plus/4 owners! Try our easy to enter

competition to obtain your 01111 copy of  Melbourne
House's most popular game.

YOUR COMMODORE apr il 1987
66

Melbourne House Competition Entry Coupon
Name
Address

post code
Number of differences round

Post to: Your Commodore, Melbourne House Competition, I Golden Square,
London W I  R 3 AB .  Clos ing date: Friday 26 Apr il 1987.



STACK COMPUTER PRODUCTS
C64/C128/C128D

SWITCHABLE
4-SLOT
MOTHERBOARD

1

•USE COMPATIBLE
CARTRIDGES TOGETHER

•SAVES UNPLUGGING & WEAR

5
.
:
,
"  
L
O
C
K
A
B
L
E 
D
I
S
K

STORAGE BOXES WITH RIGID
INDEX SEPARATORS

C 6 4
1
C 1 2
8  
1
2
8
0

FINAL
CART

II

•DISK & TAPE TURBO
-CENTRONICS I /F
•TOOL KIT
•GAMES KILLER
•RESET SWITCH
•FREEZER

• IF YOU BUY THE WRONG ONE WE WILL EXCHAN

SPECIFY
MODEM
OR
NORMAL
VERSION

HIGH
QUALITY
RIBBONS

•MPS801
•MPS802
•MPS803
• 1525
•1 5 2 6

64
TRANSFORMER

3.54
3.93
3.92
3.35
3.93

•OPS1101 3 . 5 2
•MX/FX80 3 . 7 8

ALL OTHERS AVAILABLE
VIC
MODULATOR

ALL CBM SPARES
SUPPLIED

C64/128/+4 /VIC 20/C1280

• TYPE WRITER
• PRI NTE R
• MODEM
• OTHER COMPUTER

• Connect any serial device to
your computer.

• Easyscript, Superscript, Scrip
128 etc. compatible.

• Send and receive

1540 1541 1550 1570 1571 1280

FLOPPY DISKS
INC. LABELS. SLEEVES.

WRITE TABS
•A 10 Super Quality Doubled

Sided in Library Case.
•B 10 Standard quality in

polythene bag.

C64/C128
1
128D

FREEZE
FRAME

IIIB

• DISK TO TAPE/TAPE TO TAPE
•TAPE TO DISK/DISK TO DISK
• MULTIPART PROGS
HANDLED

• SIMPLE OPERATION

BS3120

S i l l
r
1 1
0 0
6

FROSTED -BLACK TRIMMED
ANTI-STATIC FIRE RETARDANT

64/ 20/ 16
Plus 4
128
128D
C2N/1530/1531
1541/1570
1571
MPS801
1701

• 4 SLOT
MOTHERBOARD
SW1TCHABLE

O
P
R
O
F
E
S
S
I
O
N
A
L

RS232 SERIAL
INTERFACE

2.75
2.75
3.50
4.50
2.00
3.00
3.00
3.00
6.00

•3/ 16K R A M  PACK £ 3 4 . 9 5
•3 / 16/ 32K RAM PACK E49.95

• 16K RAMP PACK

C64 /128/34/C16/VIC 20/128D

UNIVERSAL
CENTRONICS INTERFACE

Fully r:ta
Full Graphics on Dot Matrix
Printers.
Use 341 on Plus 4.

• Chainable with Disk

1540
1
1541  
1 5
5 0
.
1 5
7 0

NOTCH ER

HALVE DISK COSTS

• Use both sides on single
sided drives.

•Tested on all our Disks.

C64/C128/1280

EXPERT N E E D S  DISK
CARTRIDGE D R I V E

• NOW WITH ESM
•FREEZER WITH ONE FILE
& COMPACTING

• TURBOS & UPGRADABLE
• MONITOR & GAMES KILLER
• DISK TO TAPE ETC

GE IT FOR ANOTHER

C641128/1280

SLOMO
• Slow or stop any Program
• Slow or Pause Listings.
•Stop Action or Instructions
while you think.

• Cheat Time Limit Games.

FREE 40 PAGE
CATALOGUE ON

REQUEST OR WITH
ORDER

PRICES INCLUDE VAT
P&P t  1.90

(FREE OVER /2 0 )

C64/128/128D or VIC 20
LIGHTPEN

DRAW ACCURATELY
ON SCREEN

• Superb precise drawing
package COMPLETE

• Save, Load & Print Pictures.
• Really useable.
• 10 Games included.

C64/C128/128D

MAGIC DISK
Fix 1541 /1670
SPEED &
ALIGNMENT
SIMPLY

ALIGN & CLEAN
ALL CBM TAPE
DECKS ON ALL
CBM'S SIMPLY

NEOS MOUSE
& CHEESE CASSETTE
•COMPLETE MOUSE
GRAPHICS PACKAGE

'JOYSTICK MODE INCLUDED

• CBM
COMPATIBLE

DATA RECORDER
•PIANO KEYS
•RECORD (SAVE) LIGHT
•COUNTER
•C16/+4 ADAPTOR £2 EXTRA

MEEDMORE
(Distribution) LIMITED
28 Farriers Way
Netherton, Merseyside,
130 4XL
Tel: 051-521 2202
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need not  be the diffi cult chore that
many people believe it to be. All that is
required is a good strong idea as to the
bas is  o f  t h e  g a m e  a n d  a n
understanding o f  h o w  a l l  o f  t he
different parts are going to work.

In order to produce a quality game
then i t  should of  course be written in
machine code. It is a lot harder to write
a program in machine code than Basic,
however, t h e  increased speed o f
execution i s  essential t o  a  good
program.

It is outside the scope of this series
to actually  teach you about machine
code. Should y ou be  interested i n
learning then you could take a look at
a series Welcome to the Machine that
started in the March '86 issue of Your
Commodore and finished in December,
'86.

I am aware that many people will
not be ready to tackle the rigours o f
machine code just yet. Don' t  let this
put you off. Many good programs are
written as  a  mix ture o f  Basic and
machine code.

During t h i s  ser ies  I  w i l l  b e
presenting a series of  small programs
that you can use yourselves, either as
part of a larger machine code program
or simply called from within your own
Basic program.

The series will be concentrating on
programming with the CM, if  you are
a CI6 or  Plus /4 owner don't worry,
whenever poss ible I  w i l l  pr ov ide
programs tha t  w i l l  wor k  o n  these
machines.

P R O G R A MMIN G

Arcade
Action

Hints, tips and programs to help in writ ing your own arcade
games

By Tony Crowther

What's to Come

So what will we be look ing at? For a
start I will be discussing the use of User
Defi ned c harac ters  w i t h i n  y o u r
programs, how to use them and move
them. Spr ites  w i l l  be dealt w ith  in
detail c omplete w i t h  r out ines  t o
animate them and move them around
your s c reen. M a n y  games  u s e
backgrounds that are larger than the
screen. The screen acts as a window
over the larger playing area. I  will he
explaining how this is done and again
provide routines to do this in your own
programs.

A n u m b e r  o f  mis c ellaneous
routines will also be provided for your
use. These w i l l  inc lude routines t o
scroll messages on the screen, pr int
and inc r ement  scores , c harac ter
editors, mus ic  programs and many
more.

Presentation

Most o f  t h e  programs  t h a t  a r e
presented i n  th is  series w i l l  b e  in
machine code. I will be giving both the
source code fo r  the program and a
Basic loader  f o r  those o f  you who
don't want to tackle the assembler.

The assembly language programs
have b e e n  p r oduc ed  u s i n g  t h e
Commodore Macro Assembler. I have
tried to keep the assembly language as
simple as possible so should you use a
different assembler you should be able
to enter the programs with very few
changes.

Starting Out

In this month's article I am afraid that
I am going to make you jump straight
in a t  t he  deep end and deal with
something that is extremely important

10 REM *
20 FOR A
,: POKE A ,
25 I F  K<>

IN DATA"
30 DATA 1
3 , 141 , 21  ,
40 DATA 1
, 250 , 76 , 1
50 P RI NT"

START"

C16 I N  DEMO ROUTINE *
818 TO 842:READ C: K -K + C
C: NEXT

2577 THEN P RI NT "ERROR
:STOP
2
0
,
1
6
9
,
6
3
,
1
4
1
,
2
0
,
3
,
1
6
9
,

3 , 88 , 96
6 2 , 0 , 1 4 2 , 2 5 , 2 5 5 , 2 0 2 , 2 0 8
4 , 2 0 6 , 0
[DOWN][DOWN] SYS 8 1 8  TO
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20
30
40
50

; * * * * * * * * * * * * * * * * * * * * * * * *
; *  INTERRUPT /  FLASHING *
; *  BORDER DEMONSTRATION *
; *  C6 4  VERSION *
. * * * k * * * * * * * * * * * * * * * * * * * *

60 L $
1
0 0
0

;WHERE PROGRAM STARTS I N  MEMORY
70 IROVEC - $ 0 3 1 4 ; I N  VECTOR
80 BORCOL - S 0 0 2 0 ;ADDRESS O F BORDER COLOUR
90 MO RI N =$EA31 ;VALUE NORMALY STORED I N  I RO  VECTOR

100
110 ;THIS I S  SECTION 1 THE SETUP RO UTI NE
120 ;
130 SE1 ;INTERRUPTS O FF
140 LDA #PROC&255 ;POINT THE  I RO  VECTOR
150 STA IROVEC ;TO OUR NEW PROGRAM
160 LDA #PROG/256
170 STA IROVEC*1
180 CLI ; INTERRUPTS BACK ON
190 RTS ;AND RETURN TO  B A S I C
200
210 ;THIS I S  SECTION 2 THE ACTUAL PROGRAM THA T CHANGES THE  BO

RDER COLOUR
220
230 PROG L D X 0400
240 LOOP S T X BORCOL ;STORE X  REGISTER I N  BORDER COLOUR
250 DEX
260 BNE LOOP
270 JMP NORIRQ ;CONTINUE NORMAL I R ( )  PROGRAM
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5 REM *  C64 INTERRUPT DEMO ROUTINE

1
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10 BL-1 : L N - 5 0  :SA-49152
20 FOR L-0 TO BL:CX=0:FOR D-0 TO
15:READ A:CX-CX-FA:POKE SAi-L*16+

D,A:NEXT D30 READ A:IF A><CX THENPRINT"ERR
OR IN LINE";LN-1-(L*10):STOP40 NEXT L
50 DATA 120,169,13,141,20,3,169,
192,141,21,3,88,96,162,0,142,1480
60 DATA 32,208,202,208,250,76,49
,234,5,0,0,0,0,0,0,0,126470 PRINT" [ CLEAR [DOWN] [DOWN] [DOW
WSYS 49152 TO START FOR C64"

es writer — interrupts.
e coming months I  wil l  be
ack t o  simpler subjects,
many examples that I will be
ill require a  knowledge o f
s and use the IRQ program
going to give this month.

Interrupt

So. just what is this thing that is so
important to games writing? Well it's
really as simple as its name suggests it
is an interruption o f  whatever the
computer is doing. Let me illustrate
what I mean with a simple everyday
example.

Let's suppose that you are having a
conversation with someone and the
telephone rings and interrupts your
conversation. Y o u  l e a ve  t h e
conversation and go and answer the
telephone. I f  the call is for you then
you would now hold a conversation
with the person on the other end of the
telephone. When you had finished you
would put the telephone down and go
back to  and continue your original
conversa tion.

What has happened is that the
ringing of the telephone simply inter-
rupts a n d  paused yo u r  original
conversation for a short while and you
carried on where you left o ff upon
returning

So w h a t abou t interrupts i n
program ming?

Let's take a  look a t a  practical
example. I f  you were t o  wri te a
program that required you to move a

sprite across the screen you may write
a routine that went along the following
lines:
1. This is the main program.
2. The ma i n  p rogram becomes
interrupted by the routine that moves
the sprite.
3. The sprite is moved by the routine.
4. Once the sprite has been moved we
go back to step (1) and continue where
we left off.

This is o f course an over simplifi-
cation but should give you an idea of
what an interrupt can do.

FIGURE 2
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Believe it or not your computer is
actually being interrupted every
I/50th o f a second by the computer's
hardware. Everytime a n  interrupt
occurs the computer takes a look at a
memory l o ca ti o n  w h i ch  h o l d s
information about where the interrupt
program is stored. These couple o f
memory locations are referred to as the
interrupt vector. I n  normal  use
whenever a n  inter r upt  occurs  t h e
interrupt vector holds the address o f
the general routines which look after
the general running o f the computer.
These routines are  items such a s
scanning the keyboard to see i f a key
has been pressed etc.

The interrupt vector is stored at the
following memory locations:

788 and 789

These locations are the same on all

t
u
l
s
t
i
z
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So how do you use this in your own
programs?

In Practice

Let's take  a  l o o k a t  a  practical
example. Figure I gives a Basic loader
for a machine code program that uses
interrupts. Note there are two versions
of the program one for the C64 and
one for the Plus/4 and C16.



FIGURE 3

When you run  this program i t
simply POKEs a short machine code
routine in to  memory. To  start this
machine code routine simply type the
SYS instruction which is printed by the
program.

What th is program does i s  t o
change the border colour every timean
interrupt occurs. Because interrupts
occur extremely quickly the flash rate
is so high that the different colours
appear as a number of flashing bands.

You may notice that the border is
still flashing even though the computer
has returned to the READY prompt.
You can list any program that is in

P R O G R A MMIN G

1000 REM C64 I RQ  DATA BASE LOADE

2000 F
0
R L - 0
T 0 9 :
C X - 0
: F O
R D -
O T 0
1 5 : R

E A D A : C X
-
C X
+ A : P O K E
4 9 1 5 2
-
1 - L * 1 6 4 -
D , A :

NEXTD
2010 READA:IFA<>CXTHENPRINT"ERRO
R I N  L I N E " ; 2 0 4 0
-
4 ( L * 1 0 ) : S T O P
2020 NEXTL:END
2040 D A T A l 2 0 , 1 6 2 , 0 , 1 6 9 , 0 , 1 5 7 , 6 3 ,
3
,
2
3
2
,
2
2
4
,
1
9
2
,
1
4
4
,
2
4
8
,
1
6
2
,
0
,
1
6
9
,

2045
2050 DA T A 0 , 1 7 0 , 1 5 7 , 0 , 1 5 7 , 1 5 7 , 0 , 1
5 8
,
1 5
7
,
0
,
1 5
9 ,
2 3
2 ,
2 0
8 ,
2 4
4 ,
1 6
9 ,
8 1
,

2049
2060 DA T A 157 , 88 , 192 , 169 , 192 , 157 ,
8 9
,
1 9
2
,
2 3
2
,
2 3
2 ,
2 3
2 ,
2 2
4 ,
3 0
,
1 4
4 ,
2 3

9 , 169 , 2738
2070 DA T A 0 , 141 , 14 , 220 , 169 , 82 , 141
,
2
0
,
3
,
1
6
9
,
1
9
2
,
1
4
1
,
2
1
,
3
,
1
6
9
,
0
,
1
4
8

5
2080 DA T A 141 , 18 , 208 , 169 , 27 , 141 , 1
7
,
2
0
8
,
1
6
9
,
1
,
1
4
1
,
2
5
,
2
0
8
,
1
4
1
,
2
6
,
2
0

8, 1848
2090 DA T A 8 8 , 9 6 , 1 6 9 , 1 , 1 4 1 , 2 5 , 2 0 8 ,
3 2
,
0
,
0
,
3 2
,
0 ,
0 ,
3 2
,
0 ,
0 ,
8 2
4

2100 D A T A 3 2 , 0 , 0 , 3 2 , 0 , 0 , 3 2 , 0 , 0 , 3 2
, 0 , 0 , 3 2 , 0 , 0 , 3 2 , 1 9 2
2110 D A T A 0 , 0 , 3 2 , 0 , 0 , 7 6 , 4 9 , 2 3 4 , 1 2
0
,
1
6
9
,
4
9
,
1
4
1
,
2
0
,
3
,
1
6
9
,
2
3
4
,
1
2
9
6

2120 DA T A 1 4 1 , 2 1 , 3 , 1 6 9 , 1 , 1 4 1 , 1 4 , 2
2 0
,
1 6
9
,
1
2 1
,
1 4
1 ,
2 5
,
2 0
8 ,
1 6
9 ,
2 4
0 ,
1 4

1, 1924
2130 D A T A
2
6 , 2 0 8 , 8 8
,
9 6 , 2 5 5 , 2
5 5 , 2 5

5
,
2
5
5
,
2
5
5
,
2
5
5
,
2
5
5
,
2
5
5
,
2
5
5
,
2
5
5
,
2
5

5 , 255 , 3478

memory or even type in a new program
and the border will continue to flash.
This is because, as I stated earlier, the
computer is always being interrupted
every I/50th of a second and our little
screen flash routine is run every time
an interrupt occurs.

The Machine Code

So let's have a look at our machine
code program and have a look at what
it does. Figure 2 gives the source code
for the C64 version of the border flash
routine. The C I6  version is almost
identical apart from the locations that
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on.

Going further

are used to change the border coloarkle i

separate parts. Th e  fi r s t  s e
The program i s actually in  tve WWI

ctio l e l
actually alters the IRQ vector so that i de l l (
holds the location of our border flasli On I
routine, section tw o  o f  ou r  little
. l i m cdemonstration.

Taking the program line by line t
d
l
e
t i
r t

this is what it does:

I. We turn off the interrupts with t
SEI instruction. Th e  reason
turning them o ff is quite simple. N'y
are going to change the vector that
jumped to when an interrupt occur
Since interrupts occur every I/50th
a second, i f  we didn't switch o ff th
interrupts then i t  is possible that a
interrupt would occur before we had
changed both memory locations. k
this was the case then the computer
would not jump to  our routine but
rather t o  s ome o ther  loc at ion in
memory a n d  t h e  computer  would
probably crash.

2. Af ter  turning off  the interruptss we.
alter the IRQ vector so that it points to
our border flash routine.

3. Now we turn the interrupts back

Of course the interrupt vector i
changed u n t i l  y o u  execute th is
program with a SYS instruction.

Our bor der  fl as h pr ogr am i s
extremely simple, all it does is to load
the X register with the number O. This
is then stored in  the border colour
location. T he X  register now has I
subtracted f r om it .  Note in machine
code i f  y ou substract a  I  f r o m  a
memory location that contains a 0 it
will become 255. The program then
loops around unt il the counter gets
back t o  zero when i t  jumps  t o  the
normal interrupt routines — keyboard
scanning etc.

By normal interrupt routines what
I mean is that we jump to the routine
that is normally executed when an
interrupt occurs. In  other words we]
jump to the routine whose address is
stored in  the I R Q  vector when the
computer is switched on.

sn't=

I hope that the above demonstratio
and supporting text makes i t a little.
clearer as to what an interrupt is. The
interrupts we have been dealing with
are hardware inter rupts  t h a t  are
generated every I /50th o f  a second.

IS
sir

et

1
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El CURE 4 1530 I N X
10 )0 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1540 C P X  # 3 0
10 10 ; * * * *  I N T E R R U P T  BOOT * * * * 1550 B C C  LOOP2
10 io ; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1560 L D A  # 0
10 10 ; 1570 S T A  TIMERA ;TIMER A  OFF
10 0 ;HOW TO USE FROM M/ C 1580 L D A  #<PROG2 ;POINT I RO  VECTOR
10 1585
10 0 ;  J S R  4 9 1 5 2  I R O  ON 1590 S T A  CINV ;TO PROG2
10 r0 ;  J S R  4 9 2 7 2  I R O  OFF 1600 L D A  #>PROG2
10 ; 1610 S T A  CINVI-1
10 )0 ; 1620 L D A  # 0
11()0 ;HOW TO USE FROM B A S IC 1630 S T A  REDRAS
11 ; 1640 L D A  # 2 7 ;CLEAR B I T  8
11 !O ;  S Y S  4 9 1 5 2  I R ( )  ON 1650 S T A  RASCOM
11
1

; S Y S  4 9 2 7 2  I R O  OFF 1660 L D A  # 1
114 ; 1670 S T A  INTFLG ;TURN ON RASTER
11 iO ; * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 1680 S T A  IC:MASK ;CONTROL
116 ; 1690 C L I
117'0 CI NV  7 8 8  ; I N T E R R U P T  VECTOR 1700 FRED
118 CINOUT =  5 9 9 5 3  ; 6 4  I R ( )  ROUTINE 1710 R T S
11910 DTBASE -  8 3 1  ; S T A R T  OF DATA BASE 1720
120 REDRAS =  5 3 2 6 6  ;RASTER POSITION 1730
1210 RASCOM -  5 3 2 6 5 1740 PROC2
1220 TIMERA =  5 6 3 3 4  ; T I ME R ' A ' 1750 L D A  # 1
123 INTFLG =  5 3 2 7 3 1760 S T A  I NTFL C
1240 IOMASK -  5 3 2 7 4  ; INTERRUPT MASK 1770 CHANGE
125 0 *  =  4 9 1 5 2 1780 J S R  0 ;THESE ARE TO BE
126 0 ; 1790 J S R  0 ;RE-VECTORED
127 0 ; 1800 J S R  0 ;WHEN THE DATABASE
128 0 PROG1 ; S E T  UP ROUTINES 1810 J S R  0 ; IS  I N  USE
129 0 S E T 1820 J S R  0
130 LDX # 0  ; C L E A R  DATA BASE 1830 J S R  0
131 0 L D A  # 0  ; B Y  PUTTING 0  I NTO 1840 J S R  0
132 0 LOOP1 ; 8 3 1 - 1 0 2 3 1850 J S R  0
133 0 S T A  DTBASE,X 1860 J S R  0
134 0 I N X 1870 J S R  0
135 0 C P X  # 1 9 2 1880 J M P  CINOUT
136 0 B C C  LOOP1 1890
137 0 L D X  # 0  ; C H A N C E  NEXT 1900
138 0 L D A  # 0 1910 PROC3 ;BACK TO NORMAL
139 0 T A X 1920 S E I ;TURN OFF INTERRUPT
1400 LOOP6 1930 L D A  #<CINOUT
1410 S T A  4 0 1 9 2 , X 1940 S T A  CINV
142 0 S T A  4 0 4 4 8 , X 1950 L D A  O CI NO UT
1430 S T A  4 0 7 0 4 , X 1960 S T A  CINVA1
1440 I N X 1970 L D A  # 1
1450 B N E  LOOP6 1980 S T A  TIMERA
1460 LOOP2 ; P R O G R A M  TO 1990 L D A  # 1 2 1
147 0 L D A  #<FRED ; J S R  FRED 2000 S T A  INTFL G
1480 S T A  CHANGE-4,X 2010 L D A  # 2 4 0
1490 L D A  #>FRED 2020 S T A  DQMASK
1500 S T A  CHANGE+2,X 2030 C L I
151 0 I N X 2040 R T S ;YOUR I R O ' S  NOW OFF
152 0 I N X 2050 . E ND

ation
little
The
with
are

M B E

There are other ways o f  generating
interrupts, f o r  example t he  ras ter
interrupt which can cause an interrupt
depending on the position of the raster
on the TV screen. However, at this
time we don't really need to go into the
other types o f  interrupt as  we w i l l
deal with them as required.

1RQ Database

As I  have already stated we w il l  be
using inter rupts  q u i t e  f r equent ly
within this series. I n  order  to make
them easier to use with our numerous
routines you will fi nd in Figure 3 the

P R O G R A MMIN G

Basic loader for  a C64 machine code
routine which I call IR() DATABASE.
Figure 4  has the source for  this  for
those o f  you who want to  follow it
through and see how it  works.

This program functions by setting
up a data base' of switches which are
used to turn each routine on and off.

Each routine w i l l  be allocated a
position in  the database and can be
turned on and off by simply POK Eing
a 1 or 0 into the relevant location of the
database. F o r  example on  the C64
should you enter:

POKE 839,1
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then the Message Scroll routine will be
enabled. Of course the Message Scroll
routine needs to be present in memory
and this will be printed in a later part of
the series.

Next Month

Have you ever wondered how you get
moving objects in programs? I f  any of
YOU have seen either o f  my  Nagger
games then the moving conveyor belts
and ladders are the type o f  things I
mean. Well next month I will provide a
routine that will allow you to perform
this with ease in your own programs.
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your eiesting diSks w ill be compatible
FI TTI NG

Fitting involves the insertion or t w o  sub assembly circu it  boards, one in  the 1541 and one in
the 6 4
1 2 8  
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S O ME  O F  TH E  FE A TU R E S
*  2 5 x FASTER LOADI NG I PUG FILES( •  EASY AN D  FAST DOS C OM M AN D S
*  I  Zs FASTER SAVI N G( p riz  FILES1 a  U S E . °  TRACKS FOR 749 BLOCKS
*  1 0 x FASTER LOAD I N G I  SEO FILES!' *  M ON I T OR  BUILT IN
*  e x FASTER SAVI N G I  SECS FILES) •  D R I VES CENTRONICS PRINTER
*  3 x FASTER LOAD 'SAVE (REL FILES) *  EN H AN C ED  SCREEN EDITOR
* E .G . LOAD  202 BLOCKS IN 5  SECS *  EXT R A BASIC C OM M AN D S

'These figure s do  not  a llo w  for se a rching
EXTRAS AVAILABLE

Kemal fo r • 118 I ll • 128 mode E 9 - 9 5
User port expanston cam 13 slo t ' .  E 1 4 • 9 5
DOlphrn C o p y  Rttho le  disc i n  LB  secs a n d  l i gh tn ing  las t fi le c opier '  E 7 . 9 5
Dolphin main board for second drive o w  read E 4 4 . 9 5

I f y ou  r e quir e  fu r the r  In fo r m a tion ,  ple a s e  s e nd SAE for  ta c t s he e t

I 4htt

Best Hardware
Utility of year

In Australia: contact Micro Accessories of L A
-
,  U n i t  8 ,  
H e w i t t s o n  
R o a d ,  
E l i z a b e t h  
W e s t ,  
S .  
A u s t r a l
i a  
5 1 1 3
.  
T e l
:  
( 0 8
)  
2 8 7 -
0 1 9 1

1
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Almost eighteen months ago. Freeze Frame
Mk I revolutionised backup methods. Since
then many Imitators have appeared on the
market. Some of the claims being made for
certain of these products are rather  mis-
leading. Let us inform you of some positive
fads.
I .  Much of the new software released uses
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one other product can handle these.
Z. Only Freez e Frame can automatical ly

ha ndle  t h e se  a n d  o t h e r  p ro g ra m s. Y o u
don't  ne e d to  be  a n "Exp e rt
-  o r  n e r d  -
* -
knells to operate Freeze Frame.

3. At  press da te  Ill.2.1711 our  exhaustive
tests were unable to fi nd any memory
resident pr ogr a m  t h a t  b o t h  Fr eez e
Frame Mk IV and timer were unable to
ba ck u p . co m p le t e ly a u t o m a t ica lly.

4. S im ila r  t e e n  w i t h  a l l  r i v a l  p r o d u ct s
proved disastrous.

THE S E  A R E  T H E  FACTS
(not outrageous advertising cialmsj

DISC DISECTOR V5.0

T H E  C  O I C E  IS  Y O U R S !

The fifth version o f  the country's le a d in g  disc backup'
utirity p rogram T h i s  la t e st  ve rsio n  includes m a n y
"PARAM ETERS" t o  handle the latest h igh ly protected
discs Thrs iecludes the latest Am e r ica n  a n d  En g lish
so f twa re . Be warned if you want to bat k up software by
Ocean. Gremlin, Hewson. Dom an . and even US.. Go ld
whose protectron schemes are NOT always the same a ,
the Antebran vf•rsions then yrin  M UST have  -
M D . " .  A
,
press da te , w e  a r e  s ur e  N O  o t h e r  a d v e r t i s e d  p r o
duc t w i l l  h a n d l e  a l l  th e s e .  b e  I t  A m e r i c a n  o r
Ge r m a n.

IN C LU D E S  TH E  F O L L O W I N G
•  E V E S H A M  3  M I N U T E  N IB B LE R
•  E V E S H A M  8  M I N U T E  N IB B LE R
*  M AN Y  PAR AM ET ER S ,The  v ia l  (
-
o d e  f o r  i r e

protection scriemes:
*  D U AL  DRI VE N I BBLER
*  M E N U  M A K E R

?wi th  s e le c t fa c i l i ty ?
*  D I S C  OR D E R LY
*  F A S T  F O R M A T

rLITOWITitelet*

*  F A S T  FILE  C OP Y
•  U N S C R A T C H
*  D I S C  RE S CUE
•  D I S C M O N +
*  ET C .,  ETC.,  ETC.

The  w h o l e  p a c k a g e  is  m e n u  d r i v e n  a n d  h a s  i ts
o w n  fa s t b o o t  s y s te m  b u i l t  I n  fo r  y o u r  c onv e n i -
e nc e . P a y s  fo r  I ts e l f  t h e  fi r s t d a y  y o u  r e c e iv e  i t .

ONLY E24.95
c o t o . , , ,  w i th  ember veroceo may return them  .40o0 w tr
, A lyntenr  nr  17.11S to  w r e n *  V 5 .0 .

M os t r outine s  are  CUM  1 2 8  a nd
1 5 7 0
,
7 1  
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Now you can buy .1 pe digre e  Fre e ze  Fra me  baCkiip
cartridge for a startling new price N o  need t o  se t t le  f o r
less, chit rs the latest develcpmert of Me 2rigenar 2r M o re
p o w e r ,  m o r e  fe a tu r e s ,  e a s ie r  t o  us e .

P O W E R
Legendary amongst Commodore owners bu t  w iM  con•
onual development now even more impressive

FEATU R ES
Three cartridges in  one •  fast load. utilit ies and backup

TAPE to DISC T A P E  to TAPE
D isc to D isc D I S C  to TAPE

So sample to  use, just plug in  and switch on, at the menu
choose your ()mon, 00 messing with  software. it 's always
ready
Load the  program tha t  yo u  w ish  t o  backup. press M e
button on  Freeze Frame, then you can either
1. Pre ss "D " to  save  to  disc w it h  fast re loa d.
1 . Pre ss"S
-  t o  
s a v e  
t o d
i s c  
w i
t h  
s t
a n
d a
r d  
r
e
l
o
a
d
.

3 . Press "T " to sa ve  to  ta pe  w it h  fast re loa d.
MULTI  STAGE PR OGR AM S

The standard  cart ridge w i l l  t ransfer t o  d isc m a n y
tape  ba se d m u lt i sta ge  progra ms,  e .g . Summe r
Games I I . Sile n t  Se rvice ,  Win t e r Garne t,  e tc. and
when u te ri in  conlunCtiOn w it h  the  regularly updated
-
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this type can be hanlreO
M OR E FEATU R ES

*  D o u b l e s  as a  fa s t l o a d  c a r tr i d g e
*  L o a d s  e x tr a  pa r ts  fa s t
•  Bu it t i r t  Fast Forma t
*  B u i l t - i n  F i le  C o p i e r  ( u p  to  2 4 8  bloc k s ?
*  N e w  S E L E C T A L O A D "  f e a t u r e  /P r e s s  f o r

d i r e c to r y ,  s e le c t w i t h  cursors , th e n  press IF3 to
l o a d .

*  U n d e t e c t a b l e  b y  s o ftw a r e
*  F i l e s  c om pr e s s e d fo r  disc  e c o n o m y
*  1 2 8 1 1 2 8 D  c o m p a ti b l e  in  6 4  m o d e
PROGRAM  R E LOA D  IS  INDE P E NDE NT O F  CARTRIDGE

NO W  ONLY E 2 8 . 9 5
At  th is p rice  th e re  is no  ne e d t o  se t t le  for le ss

UPGRADES: M k I  o r I I  „  £14 .95
M k II I  o r 11113 E 9 . 9 5

M k I V to  LAZER E l  1 .95

Our highly popular fast toad and save plus ut ility cartridge
has received many favourable reviews.

*  F AS T  LOAD  IS to  7 t ime s improve me nts
*  F AS T  SAVE f5  to  7  t ime s improve me nt?
*  F A S T  F O R M A T  ( 2 0  seconds?
*  F A S T  B A C K U P  14 m inute s ?
*  F A S T  FILE  C OP Y  ( u p  to  2 4 8  bloc k s )
*  E A S Y  D OS  C O M M A N D S
*  C E N T R O N I C S  P R IN TE R  D r u v E n
*  R E S E T  B u T T o N  ( u n s to p p a b l e ?
*  H E L P S  M E N U
*  U S E S  N O  M E M O R Y
*  '1 2 0  COM PATI BLE re 4  mode l

Exception value for money at only
£79.95

Cure For ever trip d r e .
,
d e fl  I  S i l l  
d r i v e  
h e a d

*  Ea sy to  fi t
*  D e t a i l e d  i n s tr u c ti o n s
*  O n e  k i t  doe s  t w o  dr iv e s
*  H e l p s  p r e v e n t  m i s a l i g n m e n t

ONLY E4.95
Not SLOtable fOr •  turn lever" ty pe cloves

tram the design team that changed M e  face o f  backup
technology comes a n o t h e r in n o va t io n . The powers of
Freeze Frame have been combined with  a st a g g e r in g ly
quick new loading system An  a ma zing 3 2 K o f  R OM
provides you with a ll the  fa cilit ie s of  Freeze  Fra me
M k I V  a s described oupovte, p lus the  stunning r e w
LAZER loading technique

Check the se  LAZEIT fea tures
 * R e lo a d  a  progra m in  10-15 seconds

*  F a st  sa ving o f  progra ms
*  L o a d s e xtra  pa rts a t VER Y HI GH speed

*  L o a d  s pe e d a p p r o x .  l o x  n o r m a l
*  U se s sta nda rd disc forma t

*  in clu d e s RESET

C a r tr idge  m us t be  pr e s e nt t o  r e loa d a t I .A 2 E 0  speed
Prove n p o w e r w it h  stunn ing  n e w  te ch n o lo g y:

ONLY E39.95
UPGRADES: M k I  o r E 2 9 . 9 5
Mk ill o r 111B E 1 9 . 9 5
Mk I V E 1 1 . 9 5

N o w  w i t h  r n a n y  M o r e  1•001111e t a  M O W  t h e
roMplete transtec irons tape to disc Ol p r o g r s  Mo

a r n
t

inad pa rts As M e  prOgiart, progresses Use d  i n
c onis inC tiOn s e t t i l  c r e e * e  ' t e n s e  t o r  M e
awkwatct ones t h a t  cannot  b e  handied b y  t h e
standard canndge, Mciuded at W o r l d  Ga

e tou ttoes  f  or ny x i l

popular garnes lOie S o p e r c y c l e G a m ' .

es

Ga ur s B e t,  - T r iv ia l  u n ,  A c e  o f

PUrs  A c e s ,

D r a gons  ta i r  1 &  i i  ( inc lude s  tr a i n i n g  M o d e l ,
e tC ., e tc . O NLI  0 , 9 5

Upda te  le e  o f  owners of V I A  is C2.00

Many thousands o f  th is popular product have been sole
and sales contrnue to flOurish Wh y?  We think because ir
is the best product of it s type Consisting of hardware and
software i t  uses a  un ique  method contro lled b y  t h e
software mat  a llows you t r) produce perfect backups o f
your rape software
I t  Is  v e r y  e a s y  t o  us e  a n d  v e r y  success ful, i n  fa c t
o u r  te s ts  h a v e  p r o v e d  t h a t  D o u b l e r  c a n  a c hie v e
1 0 0 %  success.

ONLY E12.95

Ha v e  y ou got
A l i g n m e n t  p r o b l e m s

if so, yo u  need th is package. Contains digital ahgninent
disc and drive fault diagnosis software that a llows you to
check a n d  co rre ct  head alignment.

*  C H EC KS R AD I AL ALI GN M EN T
*  C H EC KS SPEED
*  C H E C K S  B E LT A N D  C L A M P I N G
*  T H O R O U G H  IN S TR U C TION S
*  I N C L U D E S  Q U I E T  S TOP S

ONLY £39.95

ORDERING I NFORMATI ON
ALL PRICES INCLUDE VAT AND FREE DELIVERY WITHIN ILK [Despatch within 24 hours whenever possible)

WINN TO O M ERBy Post B y  Phone
Send cheque. Fa,  or ACCESSWISA details to our Evesham address c a n  our Evesham branch and quote your AccEssrosA details

EVESHANI MICROS, 6 3  BRIDGE ST, EVESH A M, WORCS. WR11 4 SF
CALLERS wELCOME T e l :  0 3 8 6  4 1 9 8 9  T e l e x :  3 3 3 2 9 4  T R A D E  ENOUIMES WIEtCosow

Also at: 1756 Piptshor• Road, Conerkilge, 81mtingham 830 .38H. 744: 021 458 4564
All ite rns  s ubje c t t o  availabiP ity. E  8 , 0 E  O r d e r s  fr om  G o v e r n m e n t a n d  E duc a tiona l  de pa r tm e nts  w e l c o m e

O v e r s e a s  O r d e r s ,  W i th  n  E ur ope . ple a s e  s e nd a dv e r tis e d pr ice . O u t s i d e  E ur ope ,  a d d  1 E 2 .0 0  for  A ir  M a i l
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extensive pr ogr am w i t h  a n  ov er -
whelming selection o f  options which,
in my opinion, give it a very high rating
in the operative fi eld of  creating your
own graphics stationary. Performance
is s mooth ,  impec c able a n d  t h e
program is  dedicated to  the user in
every respect.

On loading, the main menu gives the
following options : G reet ing Car d,
Sign, Stationary , Calendar, Banner,
Graphic Editor and setup. The latter is
for printer output options: while Print-
master ( P M )  i s  pr es et  f o r  t h e
Commodore 1525/801, t h e  pr inter
output w i l l  a l l o w  convers ion f o r
Epson, Star, Okimate, Oki and C-I tan
printers.

Editor

Printmaster

So what do we choose fi rst from the
main menu? I would suggest Graphics
Editor to familiarise yourself with the
graphics on the disk and also to experi-
ment with creating your own graphics.
Having highlighted this option, choose
'graphics by pic ture'... Here you will
find 120 plus inbuilt graphics for your
inspection and use!! Some o f  these
graphics a r e  relatively  s tandard, a
large propor tion are very novel, but
each a n d  every  o n e  i s  v ery  w e l l
designed for  maximum graphic effect.

On display  w ith  y our  graphics,
there is a side menu which allows you
to edit, clear, invert, fl ip horizontally,
flip vertically, save to  disk or  pr int
(each graphic occupies three blocks on
saving): invers ion and  fl ipping are
shown very rapidly on screen. Editing

Creat your own headed paper, greetings cards or other
‘
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By Evelyn Mills

and creating both have four functions
controlled b y  F l  w h ic h  handles
drawing, s had ing ,  t o g g l i n g  a n d
erasing. D r aw ing gives s olid lines ,
shading g iv ed  do t t ed  l ines  w h i le
toggling draws and erases where lines
corss: the shading and toggling com-
bination gives excellent 3D effects. All
functions are joystick controlled, F l
setting the mode of operation for you.

Cards

Greeting Card: Here there are seven
borders f r o m  w h i c h  t o  choose,
including a few unconventional ones
such as  'c rawling ants ' -  the pr o-
grammers really enjoyed making this
software. Eight fonts are available and
there is space for seven lines of text (39
column width)  so there is no need to
stick to the usual conventional, cryptic
greeting. Both upper case and lower
case may be used. Naturally a graphics
selection is  available in either small,
medium or large mode.

Now the program really gets inter-
esting y o u  can stagger your graphics
in a set manner or  place them where
you wish. A t  this  point the function
keys 1, 3, 5 and 7 interplay with one
another. F l  positions wr iting to left
centre or right; F3 alters size FS alters
style while F7 alters the font. Effect-
ively then, you may interchange posi-
tions and change fonts within any one
graphic; should y ou  overfl ow w ith
enthusiasm, the screen will say so and
it can be sorted out with the delete key.
While you are still creating a Greetings
Card, there is  a  Front Page and an
Inside Page for  you to use.
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What have you done?

Now keep mov ing along (plenty  o f
screen prompts) and you will be given
the chance t o  PREVIEW what you
have done. This, I think, is an excellent
option. I f  you don't like what you have
designed, back-s tep w i t h  t h e  k e y
and change it all. For  a really radical
change go back to the Main Menu and
start all over again. I f  you like it s av e
the whole thing to disk for use at a later
date (change a few names around when
you reload i f  you wish) or print it out
directly. Now who could ask for more
than that?

The I function i s  operativ e a l l
through the program and allows you
to back-step at any point for  editing.

Making Signs

The S I G N  F ac ility  operates i n  a
similar manlier, and gives you a one
page presentation with all the facilities
described above inc luding seven lines
of entry.

Stationary naturally  creates your
own paper heading. Here the graphics
may be to the left, to the right, 'tiled' or
a row of tiles. Both the top and bottom
of the page are programmable: note -
the REST O RE K e y  s tops  pr in ter
output -  so don't go too far away or
you will have multiple pages at your
feet. On the other hand, try half a page
if you want!

What's the date?

The CALENDAR: very good is this:
again chose your graphics, and font,



•

plus months a n d  year. Th e  1 2
calendar months are listed and are
selected by highlighting; the year is
listed as 1986 which may be changed as
directed: you are now asked fo r a
monthly or weekly calendar,

The Monthly calendar selection
gives th e  menu: continue, a l te r
heading, and enhance date.

With 'alter heading' the font may
be clanged with F7 while the typed
heading at the top may be altered with
the delete key and input from the key-
board. Anyway assuming that you are
quite happy with what you see, select
'enhance date': from this option you
can now enter three lines o f  five
characters each fo r any one date to
remind you of who's who and what's
what. Again you get a preview of your

y o f m o n t h l y  calendar picture.
iven Y e s ,  i f  you choose any particular
you y e a r ,  the calendar wil l  start on the
'lent c o r r e c t  day and date of that year. Leap
taw Y e a r s ?  — of course they are catered for.
key I f  you choose the weekly option
kcal y o u  will then be asked for generic or
and s p e c i fi c  options. T h e  GENERIC
;ave f o r m a t  is not dated and the output is
Her f u l l  screen with Sunday to Saturday of
hen a n y  one week (of any one month, o f
out a n y  one year) running downwards
ore w i t h  blanked, lined spaces running

transversely for you to write on at a
all l a t e r  date (in pen, pencil or what not).

The SPECIFIC format is similar but
dated. Again you may have a preview
before printout. The Calendar also
supports graphics.

a L o n g  Not ices
ne
les O n  to the BANNER which gives you
•es g r a p h i c s ,  fonts and one line of writing

up to 39 characters long. This also used
ur F 7  for font changing thus allowing you
cs t o  'mix i t up'.
)r A l l  through the program upper and

lower case ma y b e  used a s  can
REVERSE MODE for both graphics

:r a n d  print. Fonts can be single, solid or
3D. The 3D effect can be a bit startling

tr b u t  what displeases my eye may well
please yours.

Now i f you cannot create with this
program don't blame the back room
boys. They have given you a disk full of
powerful commands t o  implement
plus excellent on screen instructions.
The end result is very pleasing to the

(Dectii,Ue
,b)cribe
Office

Hampton

Times
Western

UPI ()pia

Computu
eye. The ability to back step, change
fonts and words and preview your
material be fo re  p r in ti ng  i s  a n
inspiration — plus the fact that, not
only can you save graphics alone, you
can save the whole card, calendar,
banner or whatever. A five star epic.

7(_(
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Touchline
Nome: Printshop Price: £29.94 Machine
C64 Supplier: Ariolosolt, 68 Longocre,
Covent Garden, London WC2 9JH Tel:
(01) 8.36 3411.
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things said I  was crazy to try, but I
wanted to build something to add on
to my C64. I  think I found the ideal
beginner's project in  a  cheap drum
synthesizer ki t from Maplins, a large
electronics chain and mail order firm.

Computadnim i s  supplied as a
packet o f components with a printed
circuit board. The kit will work with a
number of different micros including
the C64 and Vic 20. It should also work
on a CI 28 in C64 mode, but I haven't
tried it.

The un i t provides six separate
channels, o r  different drum sounds.
Each channel can be tuned for pitch
and resonance by altering the setting of
variable registers on the circuit board
with a small screwdriver. Software can
be used to switch each channel on or
off and to  control the time between
each beat. You might think this would
give access to six sounds only. You'd
be wrong. The six channels can be
mixed in any combination. In  effect,
this gives you access to a large variety
of sounds.

I'm told, by my friend who knows,
that commercial drum synthesizers
will d o  more , a n d  th e  software
provided is fancier. The Computadrum
has one big advantage over these- you
construct i t  yourself, and, i n  the
process, l ea rn  a  l o t  abou t th e
wonderful mysteries of the user port.
That's what I now know to call the
hole you can feel on the lefthand side
of the back of your C64!

Signals, co n tro l l e d  b y  t h e
computer, come from this port and are

C64 HARDWARE

Percussion
Section

Building add-ons for your computer sounds like a
daunting task, however Map/ins Coinputadrum makes i t

possible for amateurs.
By Neil Day

plugged into the Cotnputadrum unit.
Inside the unit these signals are used to
generate the six drum sounds. The
resulting signals emerge from a lead
from the unit that has to be connected
to the line-in or audio-in socket of an
audio amplifier or monitor.

The packet supplied contains all
but a box to house the unit and the
leads. For the lead into the drum unit
from the C64 computer you need a
seven pin din plug, a couple of feet of
seven way cable for the six lines plus
ground, and a 24 way edge connector
to plug into the computer. The output
lead w i l l  depend o n  th e  type o f
amplifier or monitor or you are going
to use. Most commonly a single RCA
type p l u g  i s  required. A  ve ry
professional looking box to house the
unit can be supplied by Maplins for
about £56O. Cheaper ones a re
available too, or you could probably
improvise one.

lf, l i ke  me , y o u  have never
previously assembled electronic
equipment, you may start out feeling a
bit apprehensive. However, th e
process is easy. Maplins has a little
brochure called Constructors Guide
(ref xh79I). It costs just 25p and tells
you h o w  t o  i den ti fy  resistors,
capacitors and other such beasts. I
used the magnifying glass out o f my
daughter's stamp collection to read the
values off the tiny components. I noted
the value (ohms fo r  resistors and
farads for capacitors) on to a scrap of
paper and  then wrapped u p  th e
components of the same value together
in the paper. This meant that I did all
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the identification o f  components
(probably the hardest thing of all for
me) in one sweep.

Sticking the components into the
printed circuit board reminds me o f
knitting to a pattern, except it's a lot
easier than th e  fairisle sweater I
laboured over fo r 18 months! Some
items need to be orientated correctly so
that the positive end goes through the
correct hole in the PCB, but this is
always indicated i n  the very clear
lettering on the board itself.

You are advised to poke in a few
components at a time, and then solder
them in to  position. You use small
wire-cutters to remove the excess wire,
protruding from the bottom o f  the
board, and repeat the process until all
the components are installed.

The last time I used a soldering iron
was to mend the spouting; that was
harder than soldering the components
in place. The detailed advice in the
Constructors' Guide and the project
instructions helped me here. Large
lumps of blue tack secured the board,
leaving t w o  hands fre e  f o r  th e
soldering. The only items that were at
all tr i cky were the semiconductors
because the pins on these are very close
together. The finer the point on your
soldering iron the easier it is.

Well, putting it all together takes a
few hours, but in the process you read
the excellent instructions and get a
general idea of what each circuit does.
Before long you've soldered the leads
and it's time to test the unit.

Mine didn't work! I  checked both
for whiskers o f  solder shorting the
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tracks on the pcb and the correct
placement of components. These were
all OK. Mv mistake was that I  had
assumed th a t  t h e  w i re  marked
"ground" from the user port would
wind up attached to the metal shield
round the seven pin plug at the end of
the input cable. I was informed by my
friend, who knows about these things,
that only a person with the brain of a
small gnat would do this but you still
might appreciate the tip. The ground
wire has to be connected to one of the
seven pins. Mis-wiring the cable was
the only construction error I made.

This fixed, I  got some convincing
drum sounds, but [ couldn't work out
which o f  the  adjustable resistors
altered which o f  the six voices. I t
turned out to be my misunderstanding
of the short program you type in to run
the drum. To turn a line on, or "set it
high" as they say, you have to poke the
appropriate value into register 56577:
for instance binary '70000001 turns on
the first line and makes the first drum,
called d ru m ze ro  sound: b inary
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J E T  b r i l l i a n t  new F16+18  Fighter  s imulator  C 6 4  Disc  only  £42

1'2 Pa A

F L I G H T  S I M U L A T O R  I I  w i thou t doubt the best Flight S imulator  on the C54Cass E35 Disc E44
Extra SCENERY DISCS compatible with Flight Sim II and JET E19.50 each

PLEASE SEND STAMP FOR OUR COMPLETE LIS T (STATE WHICH COM P UTE R' .
Please inc lude 50p tor  Post and Pack ing Oar all orders less than E20. Outs ide UK please inc lude
El plus  75p fOr each additional i tem  on all orders  S end Cheque EurOCheque. S ter ling Money
order or  UK  Pos tal Or der  w i th  order  to

PO BOX 36 U K  S O F T  C E N T R E  L T D  (YC) TE LE P HO NE
DUNSTABLE BEDS LU6 2NP D U N S T A B L E  (0582) 607929

C64 HARDWARE

%00000I I turns on lines zero and one
making these two channels of the syn-
thesizer sound simultaneously. M y
problem was that when the program
asked me to type in the drum number. I
assumed that five would give me drum
number five and so on. But five is, in
binary, %0000010I, so i t  turns on
drum zero and two together. In other
words you must tell the program to
poke in  a  denary equivalent o f  the
binary value o f the drum number. I f
you want drum three you need to type
eight (2*2*2 or 2 to the power of 3).
Similarly, drum four is indicated as 16,
and drum live as 32 or two to  the
power of live.

All-in-all, building the Computa-
drum ki t is very absorbing, and gives
you a good understanding of how the
computer can b e  used to  control
external equipment. Now I'm looking
for a mail order DIY robot that will
dance to the pulsating rhthym o f my
drum machine. He who knows about
these things says I should get in touch
with one of those seamier types of mail
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order places that sell a special type of
inflatable robot. He says that what I
did when wiring up the cable would
stand me in good stead. You have to
get used to opaque comments like this
from electronics experts when you're
an amateur hardware constructor! r
n

Touchline
Comptudrum Construction Kit.
Reference: LK 52G
Cost: 110.95

Constructors' Guide Pamphlet.
Reference: X1179L
Cost -
2 5 p

Muffi n Electronic Supplies Ltd
P.O. Box 3. Rayleigh, Essex, 5S6 8L.R.
Tel: (0702) 552911.
Also Br anc hes  i n  Manc hes ter ,
Birmingham. London, Southampton,
and Southend.

Arcade Sty le GMMON
Arctic Fox    E 2 7
Arena •  E 2 9
Brataccus    £ 3 2
Deep Space  E 3 2
Marble Madness   E 2 7
One on On e  basketball E 2 7
Racteur  . . . . . . .  P H O N E
Skylos   E 2 7
Winter  Games P H O N E
Business Software
Aegis Draw   E 1 4 5
Aegis Im pac t  [ 1 8 0
Anaryse.   E D O
Digital Link    E 6 5
Dynamic CA D   E 4 2 5
Financ ial Cook book  , P HONE
Fantasy  E 1 9 9

£ 4 5
E 3 5
E90

E155
£140

£90

Gizmo
Keyboard Cadet
Logic  Works
Logis lix
Maxoplan
M. A m iga Fi le
Mt A m iga Ledger  • • . . . . . .  E90
Mi A m iga Wor d
Nancy (Spell Checker )  E 4 7
Omega Base •  . . . . .  EDS
On- Line   E 8 5
Organize   E 1 0 0
Scribble   t 8 5
S u p e r b a s e  P e ,  E 1 3 . 5
Talker   E 6 5
Text Cr aft t 5 5
Typing Tutor  •  E 3 3
VIP Protessional   £ 1 4 0

MPC SOFTWARE
A M IGA  S OFTWA RE

Leisure S oftwar e G r a p h i c • S o u n d
Archon  E V  A eg is  Are Mato,' •  IrnagbskSlic
AtChOn 11   E 2 7  A eg is  Images    E 6 4
Balance o f Power  1 1 3 9 . 9 5  De lux e  Paint   E 8 5
Chessrnaker 2000   E 4 0  D e l u x e  Paint II   P H O N E
Defenders o f the Cz ownta5.95 De lux e  P r int   E 8 3
Or X a s    £ 4 0  De luxe  V ideo . . . . . . .  . . . .  C99
Flight S imulator  II . . . .  E 49.95 De lux e  Mus ic    E 8 5
Hacker   £ 2 3  Gr aph ic /e ft   E 5 0
Halley P rojec t  E 4 0  Ins tan t M us ic  . .  -  •  .  E27
Leaderboard   E 2 1  M us ic  Stu-dio  E 3 1
Little Computer People . .  1:30 Adventures
Mean 18 P H O N E  B al ly hein  £ 2 7
SDI P H O N E  B or r owed Tim e   E 2 3
Seven CANN o4 Go ld  .  E 2 7  Cr im s on Cr own E 2 5
Shanghai   E 2 3  Dead l i ne   E 2 7
Silen1 Serv ice  P H O N E  E nc hanter    £ 2 7
Sinbad •  S tatue o f H i t c h h i k e r s  Guido  E 2 7

Falcon P H O N E  J ewe ls  o t Darkness  E 1 8
Str ip Poker  L e a t h e r  Goddesses  o f
Temple o f Apshel Tr i logy  E23 P h o b o s    £ 2 7
Winne  the Pooh   E 2 3  M i n d  Foreaer  V oy aging. . E27
Languages -  Utigtles M i n d s h a d o w    E 2 3
AC BaSie   £ 2 6 5  D o  Topos   E 2 5
AC For tr an   E 2 8 5  P lanetfa l l    E 2 7
K-SEKA   E 7 5  S i l i c on  Dreams P H O N E
Lattice C   E 1 2 0  S lar c tos s    E 2 7
Metacomco M ac r o S u s p e c t    E 2 7

Assembler   £ 6 5  S us pended   E 2 7
Melacomco Make .    £ 4 6  Tes s  Tim es  in Tonetiown. E23
Metacomeo Pascal   E 8 . 3  T h e  P awn  E 2 3
Melacomoo Shell  E 4 5  Th r e e  Musketeers   E 2 3
Metacomco Toolk i l   1 ; 3 2  Tr ans y lv ania •   £ 2 5
Moduta 2 'S tandar d)  ,  T r i n i t y    £ 3 2
Modulo 2 'Developers)  .  E135 Wrshbringer  E 2 7
(Quick Nibb le   E 3 5  Wi tnes s  . . , ,  ,  .  E 3 5
The Mirror   £ 4 5  Zor k  I  . . . . . . . .  .  •  £ 2 7
True B A S IC i  160 Zook  I t  . . . . . . . . . .  •  . . . _  [ 2 7

Flight S imulator  II  0 - s l e n d e r  o f the Cr own D e l u x e  Mus ic  C h e s s r n a s t e r  2000
E41•95 E 4 5 9 5  £ 8 3  E 4 0

DESK TOP  P UBLIS HING -  P HONE  FOR DE TAILS
HARDWARE

Technical Reterence Manual .  .  P HONE  A m i g a  Com puter s   P H O N E
Other  Books    P H O N E  2 5 6 K - 5 1 2 K  memory  upgr ade •  , . .  .  t  140
10 3.5"  K a0 Guar anteed disrAtftes •  ,  E 3 1 3  U n u s e d  25615-512K memory  oogr ade . EDO
40.3 5" loc k able discette Storage boo .  E13 S i d e c a r  . . .  . . . . . . . .  .  „  • .  . . . . . . . . .  f•800
010•3 5" loc k able discer te s torage box  . 1 1 8  P r i n t e r  Lead   E 2 0
Mouse Mal  C S  G u m s p e c  2M 8  memory upgrade  E 8 0 3
Elite Joys tick   £ 1 3  A d d  on 3.5"  dis c  dr ive   E 2 6 0
Prolessional S tandar d Joys tick  . .  •  . .  t 1 5  A d d  on 5.25 d i s c  & w e  P H O N E
Arcade Joystick    E 1 9  2 0 M B  Hard EhaC   E 1 7 0 0
Ow  ksh01 IX  J o ba l l    t  10 4 0 M B  Hard Disc   E 2 0 0 0
Cilszen 1200 Pr inter  &  Lead ,  •  . ,  • .  E290 E a s y '  Graphics  Tablet   E 5 6 0
Citizen MSP-20 Pr inter  &  Lead . .  . . . . .  E500 T r i a n g l e  Graphics  Tablet .  t 3 5 9
Ouadram Or iadiet colour  pr inter  & leadE320 M i d i  Inter fac e   E 5 5
Commodore MPS1000 Pr inter  . . . . . .  . .  E2130 S o u n d s c a p e  Digi tis er ,.    E D O
Other  s ound digilisers   P H O N E  D i g i v i e w    £ 2 0 0 3

GRAPHICS TABLE T A M i G A  COM P UTE R I N T E R N A L  MEMORY
1359 P H O N E  FOR BEST DEAL E X P A N S I O N  P H ON E

MPG SOFTWARE, 72, JULIAN ROAD, WEST BRIDGFORD, NOTTINGHAM,
111G2 SAN. TEL: 0602 820106

AV !v i c es  c o u o c l  o f .!•rric
, o t  Q . : 1 , 1 Q  
t o  
p . ' e s _ s  
E  
& O E
.
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computer keyboard just finished a marathon typing session
entering one of the superb programs from Your Commodore.
Your fingers reach for the keyboard and press the letters R.
U and N .  Yo u  press RETURN, s it  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 to ng
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 programs from each issue on both cassette and disk
at a price of E6.00 for disk and E4.00 for cassette. None of the
documentation f o r  the programs is  supplied w i t h  the
software since it  is  all available in the relevant magazine.
Should y ou not  have the magazine then back issues are
available from the following address:

INFONET LTD, Times House, 179 The Marlowes. Hemel
Hempstead, Herts. 1-11
3
1 1 1 3 1 3 .
TEL: (0442) 48435

please contact this address for prices and availability.
The Disk

Programs on the disk will also be supplied as totally working
versions. i.e. when possible we will not use Basic Loaders
thus making use of the programs much easier. Unfortunately
at t he  moment w e  cannot duplicate C I 6  and Plus /4
cassettes. However programs for  these machines w il l  be
available on the disk.

What programs are available'?
At the top of each article you will find a strap containing

the article type, C64 Program etc. So that you can see which
programs are available on which format you will also find a
couple o f  symbols after this strap. The symbols have the
following meaning:

This symbol means that the program is available on cassette.

These programs are available on disk.

READERS SERVICE

Software
for sale

I f  you think that one of our programs looks very interesting, but you can't
afford the time to type i t in then our software service will help you out.

Please Note

ORDER CODE
DISK YDDEC86 £6.00
TAPE YCDEC86 E4.00

YOUR COMMODORE apr il 1987
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DECEN1BER 1986

WIMP – Create your own graphics operating system in your
own programs. Complete with pull down menus and sampleicons.
REMEMBER T H E PLUS/4 –  An  assembler for  Plus/4
owners. Complete with a couple o f  new Basic commands
including a MERGE facility.

JANUARY 1987

SELECT MENU 128 — Add a menu program to your Cl28
disk collection.

Since the programs supplied on cassette are total work ing
versions of the program, we do not put disk only programs
on tape. There is no sense in placing a program that expects
to be reading from disk on to tape.

NOVEMBER 1986

Into The Eighties — now you can give your C64 80 column
capability, w ith  this  program. Yo u  have access t o  t w
oscreens either the 40 column version or the new 80 column
one.
CI6 SOUND SAMPLER — now your CI6 or Plus/4 cai
sound like any instrument you like with this sound sampler.
Available on disk only.
C64 AUTOSAVE — You've been programming for  hour
and your computer crashes taking all of your work with it
Well, you can prevent this with our C64 Autosave. This wil.
save your programs to disk or tape every five minutes auto-
matically so you won't have too much work to catch up on.
DATAMAKER 128 Sz. C64 —  Two excellent datamakei
programs one for the C128 and one for the C64.
ORDER CO DE
DISK YDNOV86 £6.00
TAPE YCNOV86 £4.00



DISK ARCHIVE — Now you can make a total backup of all
your disks on to cassette for safe keeping. A complete disk
uses five minutes of tape (C64),
TAPE HEADER —  F ind out where your cassette based
programs start in memory. For  the C16 (Jan Disk only).
ANIMATOR —  Generate your  own animated character
sequences with this program for  the CM.
DUMPER — Produce copies of your Pitts/4 text and Ill-res
_screens with this  handy screen dump program ( Ian disk
only),
ORDER CODE
DISK YDJAN87 £6.00
TAPE YCJAN87 £4.00

NAME QTY TAPE/DISK ORDER CODE PRICE

March '87 TAPE (f4.00) YC APR 87

March '87 DISK (E6.00) YD APR 87

OVERSEAS POST El

TOTAL

FEBRUARY 1987

TURBO MENU MAKER —  Add menus and high speed
loading to your disks (C64 — disk only).
HEX DATA ENTRY —  Your Commodore program entry
system.
X-RAY F ILE— Get more information from your disk drive
(C64 disk).
ADVENTURE AID GRAPHICS — Easy graphics for our
Adventure Creator system.
LABELLER 64 — Easy addressing with this label printer for
the C64.
WORD PRO ADD ON — Add descenders to your MPS 801
printouts with the Plus/4 word processor.

•

READERS SERVICE

ORDER FORM P L E A S E  COMPLETE IN BLOCK CAPITALS
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NURSERY RHYME LAND — An educational adventure
for the young ones.
ORDER CODE
DISK YDFEB87 ECM
TAPE YCFEB87 E4.00

MARCH 1987
SPELLING CHECKER —  for  use with the Plus /4 word
processor — disk only .
NINE LINE MATRIX —Clearer 80 column displays on your
C128.
JOYSTICK READ — Invaluable joystick routine for  Basic
programmers with a CM.
LABELLER 64 — See February 1987.
HEX DAT A ENTRY —  O ur  machine code easy entry
program for  CM.
WIMPS AND MUCH MORE — An extension to our C64
Wimps program plus a foolproof INPUT system.
DISKIT — Memory Saver. Program Compressor and One
Part Maker. The first three parts of  this popular series for
C64 and disk (Disk only).
NURSERY RHYME LAND — See February 1987.
POPPER — A game featuring Popper the green pea, for the
C64.
Order codes
YC MAR 87
YD MAR 87

Cassettes or  disks are available back to  March 1986.
Please r ing the Editor ial office (01-437-0626) for  details of
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, HERTS HP2 7BH.
Please allow 28 days for delivery.



hen Commodore launched itsW
range of home computers, the need to
purchase Commodore products in the
future was virtually built in. Should
you require a  disk drive then you
would have to  use Commodore's. I f
you wanted a printer then you would
have to use Commodore's. Al] this is
due to the fact that the computers have
a non-standard interface.

Most o f the popular printers such
as Epson, Star and Citizen come
complete with a  centronics interface
making th e m unuseable w i th  a
Commodore computer. To solve this
problem many parallel interfaces have
been built that enable you to  use a
parallel printer with a  Commodore
though none o f  them have been as
powerful as the Device One from
Precision Software.

The purpose of Device One is basic-
ally to link together a printer with a
parallel interface to the Commodore
computer. The computer talks to the
printer in the normal way i.e. it thinks
it is talking to a Commodore printer
while the interface makes the printer
behave as though i t is a Commodore
printer.

The actual casing for the interface
is made from what appears to  be a
Vic2O cartridge case. T h e  o n l y
reservations that I  have about the
interface are partly due to this. Only
part of the circuit board is covered and
a large proportion of it is visible to the
outside world. I can't help wondering
if a metallic object such as a paper clip
could find its way into the interface
through this opening and cause havoc
to the chips inside.

The interface itself contains I6K of
RAM and 16K of ROM, there are four
built in  character fonts, so you can
print listings in different faces. There is
also the facility to print out in your
own fonts, print pictures, calendars
and banners.

H AR D WAR E R E V I E W

Device One
A printer interface is one o f  the most important items

you may ever buy. Device One could be just what you're
looking for.

By Stuart Cooke

Documentation

The manual accompanying the inter-
face was printed using Device One and
its different fonts showing the flex-
ibility o f the interface. The manual is
extremely clear with many examples
used to illustrate different functions.

Many o f the different commands
are extremely difficult to  remember.
even though the manual does make it
extremely clear how to use them, the
interface therefore has its own inbuilt
documentation. Hold down the reset
button on the interface for more than
three seconds and a brief summary of'
the available commands w i l l  b e
printed out for you,

In Use

Setting up the interface is extremely
simple. The interface plugs into the
Commodore serial p o r t  a n d  th e
printers centronics po rt. A  th i rd
connection is made with a transformer
to a convenient mains socket.

The interface will work with no less
than 25 different types of printer, all of
the popular types such as Epson etc.
are available. Selection o f the printer
type is simply made by altering the
position of three switches on the front
of the interface. Other switches deter-
mine i f you require an autoline feed
and the mode of operation of the inter-
face. There are four different modes of
operation, 1525 emulation is, as its title
suggests, to ta l  emulation o f  a
Commodore 1525 printer, you also
have access to all o f the Device One
features such as fonts and calendars.

Semi-transparent mode passes all
commands directly t o  the  printer
without a n y  conversion, however
Device One commands will still work.

Transparent m o d e  passes
characters straight through t o  the
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printer, Device One commands will
not work.

ASCII mode  passes a l  codes
straight through to the printer except
for characters. A n y  characters are
translated from Pet-ASCII to normal
ASCII s o  th a t  they a re  printed
correctly on your printer.

1525 Emulation

When using th is mode a l l  o f  the
Commodore printer commands such
as double size work as you would
expect. This means that you can now
use any program th a t requires a
Commodore p r in te r wi thout any
problems at all.

Device One Control

There are no fewer than 32 different
commands that can be sent to  the
Device One interface. Commands can
be sent to the interface in one of two
ways. Either you can open a channel to
the printer with a secondary address of
15 e.g.

OPEN 4,4,15

or you can send two escape codes (27)
to the interface before a command.

Obviously there are far too many
commands available to go into them
all so I will concentrate on the main
ones.

Custom Fonts

One command will allow you to select
the font that you would like to use.
There are no fewer than six variations
of this command and for many of them
you must have down-loaded into the
Device One the font that you require,
note this is not the same as one of the
four in-built fonts.

You can select a low-res font which
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is made up of 6*8 dots, You may select
a mid-res font which is made up of 8*8
dots. A  hi-res font may  be selected
which is made up of  I 2*8 dots on an
Epson type pr inter  or  I6*8 dots on
some others.

One of the four in-built fonts may
be selected, Figure I gives examples of
each o f  these. Yo u  can select y our
printers normal font  and Under line
can be switched on or  off.

Downloading

In order t o  get fonts  etc. in to  the
interface you must select one o f  the
seveon d o w n l o a d  c o m m a n d s .
Commands exist to download each of
the different styles o f font as well as

downloading a picture into the inter-
face's RAM, sending a text fi le so that
it is printed in transparent mode and
downloading a  d is k  d r iv e  t o  t h e
printer. Downloading i s  extremely
easy since once the interface is told to
download it  waits until you send it the
necessary information. T h e  easiest
way to do this is to VERIFY the fi le
that you require. This  fi le isn't read
into memory but is sent down the bus
to the interface.

Printing Pictures

Pictures can be printed in either full-
tone o r  half- tone. Full- tone s imply
means that the image is in black and
white while half-tone means that the
interface will use shading to print out
the different colours. In order to print
a picture it  must be down-loaded into
the RAM in the interface. Then each
time the interface is told to print a line

H AR D WAR E R E V I E W

each l ine  o f  the pic ture is  pr inted.
Should you send text to the printer you
could pr int this over an illustration.

Printing Calendars

There is an in-built calendar mode in
the interface. This simply prints out a
calendar for a specified month on your
printer and can be printed in any font.

Banners

This mode will allow you to print any
message sideways on to your printer,
each letter o f  your message being as
high as the width of  the paper.

the  q u i c k  h r o m n  f o x  j u m p e d  o v e r  t h e  l a z y  d o g s  h a c k .
THE W I C K  B A U M  F O X  AUMFE U 'OVER I H E  L B Z Y  B U M  BBCi i .

tne  q u i c k  b r o w n  f o x  j u m p e d  o v e r  t h e  l a z g  d o g s  b a c k .
THE Q U I C K  BROWN F O X  J UMP E D O V E R T H E  L A Z Y  DOGS B A C K .
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t h e  q u i c k  b r o w n  f o x  j u m P e d  o v e r  t h e  1 az.2  d o S i s  b a c k .
THE Q U I C K  BROWN F D X  J UMP E D O V E R T H E  L A Z Y  DOGS B A C K .

Laying I t Out

Commands exist within the interface
to set the page length of  the interface
and the left and r ight margins. For
anyone who uses a wordprocessor that
doesn't hav e  header  a n d  f o o t c r
commands the inclusion of this in the
interface will be a welcome addition.
You c ou ld  even us e headers a n d
footers to print messages at the top and
bottom o f  any listings that you pr int
out.

NLQ

Many people would love to have access
to a daisy-wheel pr inter which prints
extremely c lear  characters, however
for most of  us the price of  these is far
out of  our reach and we are therefore
stuck with the dotty products that our
printers provide. The NLQ  mode o f
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the Device One does improve these
dr amat ic ally  b y  p r i n t i n g  eac h
character twice. This gives a more pro-
fessional finish to any printouts.

Software

Not o n l y  does  Dev ice O ne c ome
complete w i t h  i t s  o w n  b u i l t  i n
software, it also comes complete with a
disk full of it for the C64. The software
included is:

Printerizer -  T h is  a llows  y o u  t o
convert pic tures f r om mos t o f  the
popular packages t o  Dev ic e O n e
format.
Font Editor -This  allows you to create
your o w n  fonts  f o r  use w ith  y our
printer.
Dump A l l  -  This  patches into your
machine and allows you to get a screen
dump at any time by holding down a
few keys.
Dump Text -  Similar to the above but
this only prints text.
Draw! -  A  s imple drawing package
that allows you to create your own hi-
res pictures.
Print Utility  -  A program that makes
printing calendars, banners or  down-
loading pic tures  a n d  f on t s  muc h
easier.
Font Capture -  This allows you to go
through the memory of the computer
so that you can capture any fonts that
are used within your programs for use
with your printer.

Verdict

Device O ne i s  t h e  mos t  power ful
printer interface tha t  I  have come
across for  the Commodore range o f
machines.

The interface is easy to use and the
manual is  c lear enough fo r  even a
novice computer owner to get to grips
with t h e  inter fac e w i t h o u t  a n y
problems.

The interface is expensive but well
worth saving y our  pennies for , and
especially since there are interfaces in
the market that don't do as much and
cost more.

Touchline

Product: Device One,
Company: Precision Software,  6 Park
Terrace, Worcester Park, Surrey KT ;
7.1.1 T e l :  0 1  3 3 0  7166. Machine:
C64/128.
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definitive CP/M and the Commodore
implementation, however this article
should enable you to understand just
what these differences are, plus I hope
to give you an  idea o f  the more
common transient programs supplied
with the CP/M+ system.

The Commodore Connection

If you  read m y  article i n  Your
Commodore, March 1987, you should
remember that, the CP/M system, as
now defined, requires a Z80 processor,
64K, an 80 column screen and one or
two disk drives. The CP/M+ system,
supplied with the C128, assumes I28K.

In th e  Commodore implemen-
tation there are a couple o f changes
made to this initial specification_ The
screen can be in either 40 or 80 column
mode and, as most people can only
have one disk drive, there is a software
mechanism fo r  treating i t  as two
separate drives to make copying and
various disk functions easier.

This is achieved through the use of
drive 'E'. Normally to copy between
two disks you need two drives, for
instance 'A '  and 'B'. The computer
takes the information off drive A and
puts i t on to drive B. That works fine
for dual drive systems, b u t most
Commodores only have one drive,
which makes things rather difficult, So
Commodore came up with the drive
'E' system. Specifying a copy between
drives A and E is like a single disk copy
with drive A  refering to the original
and E refering to the copy. Although,
you can do i t the other way around.
The main point is that drive E doesn't
exist. Only in the minds of the system's

C128 — C P / M MO D E

CP/M, much neglected mode of the C128, is probably
the most useful for the serious user. Here we examine

the Commodore version o f this phenomenon.
By Mycroftt Appleby

programmer and everybody knows
that most systems programmers are
deranged anyway. This system is very
good and simple to  use and i s  a
brilliant way around a rather tricky
problem. It 's  much more usual fo r
Commodore to leave something like
that for the user to sort out.

On Screen
The other anomaly in the Commodore
CP/M system is the ability to use a 40
column screen. This is for the legions
of C l28 owners who have no  80
column monitor but just one of the old
composite colour monitors or TVs. It
operates b y  having a  4 0  column
window on a logical 80 column screen.
Everybody must recognise this from a
Large number o f wordprocessors that
run on the C64. This is probably the
most ideal solution and the only real
way t o  get some o f  the software
working. This said, i t  i s  probably
better to  find a  cheap green screen
monitor and use that instead. There
are some very good ones nowadays for
around .C80 and i t  i s  worth  the
investment i f  you are going to  use
CP/M for any length of time.

Though CP/M+ was designed to
have a certain amount of room in the
OS for graphical links, CP/M 2.2 th e
operating version that most CP/M
programs were written under h a s
none. So most CP/M programs arc in
monochrome anyway. Other than that_
you are best sticking to software that
will run under 40 column CP/M like
languages or programs written for the
old C64 version of CP/M 2_2.

On the Record
The other difference that is inherent in
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all CP/M systems is the disk format_
The disk format is the way that the disk
controller tells the disk drive to write
to the disk. As most people know, the
process o f  writing to  a disk is very
similar to that o f writing to tape. To
take the analogy further, there are
different ways of writing to tape and
two distinct writing systems. One is
'Helical Scanning' as used in  video
recorders and the new Digital Audio
Tape (DAT) system. This is incredibly
complex and is beyond the scope o f
this article. The other method is the
straight linear recording system.

Using th i s  method, a  certain
amount of tape will pass the tape head
in a certain amount o f time. In  that
time a certain amount of data will be
written to the head. There can also be
between one and nine tracks on the
head. N o w  as we know, different
computers have different methods of
writing data to  tape, on tape this is
known as the tape format. But, on disk
it is known as the sector format. Also,
the way in which the head writes to the
tape is different, effectively how the
varying magnetic field o f  the head
affects the tape.

All these differences also apply to
disks. The amount of data packed on
to a linear of a disk is called the sector
density and can vary between five and
10 for CP/M disks or 16 and 22 for
Commodore d isks. Th e  number
of tracks on a disk can vary between
35,40, and 80. There are three main
ways o f writing data to the disk FM,
MFM, and Commodore OCR. And
there are one or two other differences
as well.

So, now you see that there are a lot
of differences between disks, even
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though they are the same size (imagine
poor old Amstrad users who even use
different types of disks!) the Cl28 has
to be able to read many formats as
possible to be able to make the best use
of CP/M. To do this a novel solution
was found.

The Solution

In the past, Commodore computers
used 35 (or 77 fo r  older machines)
tract, GCR, 22 to 16 sectors per track
and 256 bytes per sector. This format
was designed from the start to  be
reliable, fast, and  make the  best
possible use of disk space. And indeed
the figure o f 180K for a single aided,
single density, 35 track disk has never
been beaten. However, the rest of the
world started with %Try low density
disk drives and could only modify their
system as the hardware got better.

As you can see, there is no way on
earth that an old Commodore drive
can read the more standard type o f
disk. So all you people with 1541s —
hard luck. You can use Commodore
specific CP/M programs (and there
are quite a few available from ICPUG)
but you won't be able to access any of
the generic CP/M stuff.

No, to  read CP/M generic disks
you need to have either a 1570 or 1571.
The difference between the two is that
the 1571 wil l  read and write to both
sides of the disk and the 1570 is only a
single sided drive. What this means is
whilst you could read some C P/M
disks in the single sided drive, you may
have to get them specially written or
only b e  ab le  t o  read h a l f  th e
information. So get a 1571, this is the
same drive as the one that is fitted
internally into the C128D.

The 1571 is 40 track double sided,
is capable of FM. MFM, or GCR, and
can hold 200K, 400K, or 368K. This
last mode  i s  t h e  double sided
Commodore GCR format and is only
really used by the C128 in Commodore
Basic mode and when booting CPM.
200K i s available i n  FM  o r  single
density mode and the 400K mode is
MFM or double density mode. These
two modes could make the C128 read
90q o f  a l l  C P /M  2.2 disks ever
written, but instead, the most popular
nine are provided. This still covers the
vast majority of CP/M disks, they are:
IBM 8 sector SS

IBM 9 sector SS
KayPro II
Osborne SS
IBM 8 sector DS
IBM 9 sector DS
KayPro IV
Osborne DS
Epson QX 10

The first four formats can be read
by the 1570, all formats can be read by
the 1571. It is interesting to note that
the IBM 9 sector DS is the same format
as used by IBM compatibles when
using CPM-86. This was the Digital
Research answer to  MS-DOS that
never really took off. However, many
IBM compatibles retain the ability to
read or write disks in this format and
so data only transfers are possible.
Another side point is that the Amstrad
CP/M machines (CPC 464 with disks
and CPC 664) and CP/M+ machines
(CPC 6128, PCW 8256, PCW 8512)
can read and write disks in this format.

Transient Commands and
Friends

Last month I  explained the concept
and purpose  o f  t h e  transient
commands along with some o f  the
simpler ones tha t are on ly really
extensions o f  the inbuilt o r  resident
commands. A f te r  these come the
utility programs that can either be
considered as transient commands or
as programs in their own right. They
are usually used as commands when
only one operation is needed, whilst
for multiple operation the stand alone
program mode is more useful.

The most commonly used, and
indeed o n e  o f  th e  mo s t useful
commands is known by the incredibly
informative name o f PIP. PIP stands
for Peripheral Interchange Program,
and has been called 'the most powerful
command ever written'. This uses the
definition o f power that derives from
making a lot happen from the fewest
keystrokes possible. However, this is
more t o  d o  wi th PIPs convoluted
shorthand system than anything else.
Effectively, wha t P IP  does i s  t o
transfer a file from one device, perform
some action on the file (or not as the
case may be) and transfer it to another
device.

This command i s  exceedingly
useful, has t o  be included on  the
systems d isk, and  i s  rarely even
documented i n  C P /M  instructions
supplied with ally CP/M machine. So
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here is the minimum you will have to
know to get i t going.

l'iPped at the Post

As mentioned earlier PIP is used to
transfer files around. The transient
way o f using PIP is to be typed 'PIP
xxx' where 'xxx' is the function that
you want to  happen. When this is
completed or an error occurs you will
then drop i n to  the C /PM system
prompt ( A  >  T h e  programmed
method o f  using PIP is just to  type
'PIP' on its own. You then get the PIP
prompt which i s  a n  asterisk (5 )
followed by the cursor. To  use the
earlier example, if you typed 'xxx' after
this prompt it will be acted upon. The
difference is that after it is finished or a
recoverable error condition occurs,
you will drop back into the '5' prompt
ready for another command.

The format for the PIP instructions
(I wil l assume from now on that all
instruction a r e  fol lowing th e  ' 5 '
prompt) i s  'target becomes source
operation'. Either the target o r  the
source can be either a file name or a
device and the  operations wi l l  be
detailed later. The  fi le  names can
support all the wildcards and drive
designations that the more complex
transient commands have. So the most
simple example of the PIP command is
the disk copy 'a:*.* = b;*.*' will copy
the contents o f drive 'B' on to drive
'A'. Single files, and groups of files can
be copied or even renamed: 'fred.txt
bill_txt" will change the text fi le 'b i l l '
into the text file 'fred'.

The main use of PIP is to transfer
in formation  be tween devices.
lempaxt=con:' will accept input from
the keyboard and creat a quick text
hid. 'LPT:=text.txt' will print out the
text fi l e  a n d  someth ing  l i k e
'BBC.tmp=ios:' will read information
from the serial port (perhaps from
another computer) and create a file
with it.

However, t h e  mo s t powerfu l
function that PIP has is the operations
at the end o f  each instruction. The
examples above wil l  do the transfer
with n o  change i n  the  ti le  being
transfered. However, the inclusion of a
few letters a fter the inStrucion i n
square b r a c k e ts  c a n  ch a n g e
everything_

%V

:This zeroes the parity
bit (bit 7) in ASCII files.
Overwrite, t i l l s  w i l l
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Px

ignore th e  read-only N
(RO) attribute.
:Verify transfer. Th i s
will check the transfer to
see that it's OK. Useful
in disk copying.
:Converts to upper case
all lower case letters.
:Expands a l l  t a b
characters (Ct1-1) found
in the fi le to  whatever
the value of 'x' is.
:Starts the transfer o f
the file at the designated
string ‘$'. The string is
ended with a Ctl-Z.
:Ignores t h e  S Y S
attribute when reading
files.
:Similar to 'S but stops
copying at the specified
string.
:Inserts a  fo rm feed
character (ASCII 1 2 )
every 'x' lines, defaults
to 60.
:Object fi le copy. Use
this for transfering non-
COM non-ASCII files.

DISCOUNT SOFTWARE
Cl 6/Plus 4

Title R R P  O U R
E lite H i l p o c k    9 9 5  7 .9 5
Grand Master Chess . .  8  95 7.25
Bridgehead (c16 ) . . .  . . . . .  6  96 4 .95
Bridgehead (Plus 4) .  .  , 7  95 5.95
vie Ar Rung Fu 7   96 5.95
Strip Poker  7 9 5  5.95
Blockbusters 1 9 6  5.95
Jump Set i Pius 4)   9 9 5  7,95
Jet Set Willy 2 9 9
Robo Knight 1   99

BUDGET SOFTWARE
We s tu c k  k ita5ter tr onic . S o la r . B u g  B y le
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C16, P lus  4,511 a t Dis c ount Prices.

SPECIAL OFFER ON SOLAR
SOFTWARE

Chose any  three of  the following
classic tit les for VISO
OuickOraw, Alien Attack. Miss ion
Mars. Cruncher. Suic ide Run.
Meteorite, Knockout. Invasion
2,000.

Send Stamped Addressed Envelope for
FREE List -  State Micro.
Ouickshot it 9   95
Plus 4 Power Pack sp e cia l price  18.95
Konix Speed King . . . . . . . . . . . . . 1 0
.
9 5
FREE C ie  adaptors with each joystick,

All Prices inc lude postage and packing in the UK, Overseas E l CO e w e . Payment won order bycheque or pos tai order  please to

G RAFFIX
1 1 4  Wes t  M a in  S t ree t ,  Wh i t b u rn ,  We s t  Lo t h ian  E H 4 7  0 O U

Sorry! - Limited to one only per customer

FREE
large

 (100 disk capacity)
lockable disk storage

box worth f13.95 —

— When you buy 2 5  disks for only E19.95
including postage and VAT
All disk.,  supplied are superior Quadruple density 5 ,  " 115 ill kE,which are hest for both 40 and 1.21 tra ck

Nohltirre. l i t V  MA, 11 E EPOST. Kilmor Pork
industrthl Estates, Carrickfergus, Co Antrim,
BT3R 7131? TEL 09603) e.4020

7 boy  Llylikyry,
One year guarantee,

& 14 day money bark Period
We accept a rders from a ll government bodies, schools. univera ities,  PLC's etc,

We despatch on rece ipt of an °M e a l purchase order.
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:Adds line numbers to
the start o f  each line.
•N2' wi l l  insert a  Tab
character a f te r  each
number a n d  k i l l  a l l
leading zeroes.
:Converts all capitals to
lower case.
:Use for transfering Hex
files.
:Reads fi le from User
Area ix '.
:Removes a l l  f r o m
feeds.
:Echoes a l l  d a t a
transfered to the screen.
:Traunicates all lines to
'x' columns long.
:Buffer transfer. Reads
all o f file into a buffer
until end of file or Ctl-S
(stop) cha racte r  i s
received. Use fu l  f o r
reading from RS232 or
using drive •E'.

All these operations can be com-
pounded, so 'PIP a:=b:*.*[VG6ER1' is

YOUR COMMODORE apr il 1987
84

pefectely valid. The only problem with
PIP is that it  is  a litt le convulated to
use, you fi nde that there are usually
programs on system disks that will do
some o f  the functions o f  PIP ( like
copier programs for  instance) with a
little more regard for user friendliness,
but none of  them have the power and
versatility that PIP can provide if  it is
understood properly.

Next Month

In the next issue, I  shall reveal how
some of the stranger CPM commands
work and start to explain some of the
utility programs. Also there will be a
quick overview of the Commodore 64
CP/M 2.2 system and how it relates to
the modern Commodore C P / M
philosophy.

For everybody th a t i s  getting
impatient to use batch proceesing (i.e.
tell it to do half a dozen things and then
leave i t alone to get on with i t whilst
you watch 'EastEnders') o r how to
actually program the thing, all will be
revealed later.

T E L E T E X T  A  at rld o f
r
4 o

fingertipsips

For the very latest news, Software reviews. sports results. whit Ls on TV plus much much
more -  a ll at the touch of a button, hundreds or pages that are constantly updated The
Micmtext Adaptor trenSforms your Commodore into a sophisticated Teletext receive,
giving you free access to Oracle or Oeetas on your C64 or 1213.

A page like  some share prices or a recipe may be saved to disc or cassette or even
printed Out on your MPS801. The manual provides the information to allow your own
programs to  access and use  Teletext providing possibilities limited only b y yourmagi nation.

The Adaptor Fits neatly on the user port or the Commodore. The lead supplied then
connects to the seldom used 'VIDEO OUT socket on your video recorder. This concept
means an extra aerial is not required, channel selection is done on the video which
saves us components and so saves you money'

Just E59.95 Inc  P &P  ( Overseas add £2.00)  only  lrOM :-

MICR OTEXT
Dept YC, 7 Birdlip Place, Horndean, Hants. P08 9PW

Tel: 0705-595694
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House, Wol sey Road,  Hemel  Hempstead,
Herts HP2 4SS (0442-41221)
Nesse supply... Your Commodore Binders E5.20 Inc, PAP
Total E ( P l e a s e  mike  cheques payable to ASP Ltd.)
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Please allow 21 days for dallssay
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an ex c ellent k ey boar d w h ic h  i s
complemented by' a numeric keypad
situated on the r ight. A t  fi rst glance
this would brighten any programmer's
heart. Y o u  c ould b e  mistaken f o r
thinking that it can be used for keying
in data statements. Bu t ,  o n  mor e
careful examination, it  becomes clear
that the keypad has been pr imar ily
designed f o r  accounting data entry
with ' - '  and '.'-keys, Normal Basic
data statements cannot be entered with
it. Or can't they?

I realised, that with a litt le effort.
the keypad could be redefined to meet
this need. Henc e the b ir th  o f  the
Keypad Modifi er.

Purpose

This is  a  machine language ut il ity
which resides at the unused R AM at
5000. This start location is defined in
line 40 as variable AD. The value of
this can be changed i f  required and a
working version of the program will be
POKEd to that location and onwards.

The program redefines the '+'  key
as DEL. This is useful when you make
a mistake in your data statements. The
'+' key is located on the top right of the
keypad just like the DEL key on the
normal keyboard, and this  makes it
very. convenient to use.

The '- ' key, when depressed, prints
the word D AT A on the screen. •The

C128 P R O G R A M ' , 01 0

Keypad
Modifier

Now you can use your numeric keypad to type in lists of
ckita statements.

By Mahntood Hassan Merchant

comma, required t o  separate t h e
numbers in a data statement, is now
available using the '.• key. The number
and ENTER (or RETURN) keys act as
usual.

Hints on Loading

The Basic loader accompanying the
program POKES the data. I f  you own
a disk drive, the loader will generate a
binary fi le with the name you specify.
Later, whenever you want to use this
utility , ju s t  enter : BO O T  " F I L E -
NAME"  t o  load  and  ac tivate the
modifier,

Tape owners can enter the built- in
MONITOR and save the machine code
IAA I h : S"Fl LEN AM E",0 +5000,+5067.
The machine code can then be loaded
with: L O A D  " fi l e n a m e
. .
. 1 , 1 .  Y o u
should then type NEW and SYS 5000
to activate.

in Use

The best way to use this utility  is to first
use the AUTO feature of Basic. Type
in the  fi rs t l ine number  and press
space. Now you can forget the main
keyboard. Jus t press the ' - '  a t  the
beginning of a new line, the number of
which w ill be automatically printed if
you are using AUTO. Then enter the
numbers pressing t o  separate them
and press ENTER to enter the line, I f
you make a mistake press '+' to delete.1115
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PROGRAM: 1 2 8  KEYPAD MOD 1
126 KEYPP RI NT"CCLE AU

AD MO DI FI E R"
20 P RI NT" E DO WN] ( - )  P R I N T S  ' D
A T A ' " : F R I N I " C + )  D E L E T E S  CHAR
ACTERS"
30 P R I N T " ( . )  P R I N T S  COMMA"
40 A I D5 0 0 0 : FO RI 0 T0 6 6 : RE A DA : X
- -
-
X
+
A
:
P
O
K
E
I -
1
-
A
D
,
A
:
N
E
X
T

45 H - I N T ( A 0 / 2 5 6 ) : 1 . - A D - 2 5 6 ° H ; P
O K E A 0
4
2 , 1 .
4
- 1 3 : P
O K E A
O
4
- 7 , H

50 I FX<)13476THENPRI NT"ERRDR I
N DATA STATEMENTS":5TDP
55 I NP UT" TA RE  OR DI S K  ( T / D ) " ;
0 $ ; I FO $ - "T"G O TO S O
GO I NP UT"NA ME  FOR B I NA RY  F I L E

F$:135AVE(FS) , 130 , PCAD)TOP(AD
+6 7 )
70 P RI NT"TY RE :  8 0 0 T "
,
- C H R S C 3 4 /
. -FS+CHRS(34)-4-" T O  LOAD AND A
CTI VATE" : END
BO P RI NT"S Y S "AD" TO  ACTI UATE "
:ENO
100 DATA 1 2 0 , 1 6 5 , 1 4 9 , 1 4 1 , 6 0 , 3
, 1 6 8 , 1 9
110 DATA 1 4 1 , 6 1 , 3 , 6 6 , 5 6 , 2 0 1 , 4
6 , 2 4 0
120 DATA 1 1 , 2 0 1 , 4 3 , 2 9 0 , 1 1 , 2 0 1
, 4 6 , 2 4 0
130 DATA 1 1 , 7 5 , 1 7 3 , 1 9 6 , 1 6 9 , 4 4,ne,24e
140 DATA 1 6 8 , 2 0 , 2 0 8 , 2 4 5 , 1 6 6 , 2
0 5 , 1 6 5 , 6 8
ISO DATA 1 5 7 , 7 4 , 3 , 2 3 2 , 1 6 6 , 6 5 ,
1 5 7 , 7 4
160 DATA 3 , 2 3 2 , 1 6 5 , 6 4 , 1 5 7 , 7 4 ,
3 , 2 3 2
170 DATA 1 6 5 , 6 5 , 1 5 7 , 7 4 , 3 , 2 3 2 ,
1 3 4 , 2 0 8
180 DATA 7 6 , 1 9 6 , 1 5 6
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first appear odd but i t is, in fact, a
motto used by the FORTH Interest
Group (FIG) meaning "Go FORTH
and multiply". What I intend to do is
propose some arguments in favour of
the use o f FORTH as the alternative
programming language.

Basic Disadvantages

LA N G U A G E

Go FORTH
&

The majority  of Commodore users are
probably pr ogr amming i n  Bas ic .
Whilst Bas ic  adequately  fu lfi ls  i t s
original function as an aid to teaching
p r og r amming ,  i t  h a s  s e r io u s
drawbacks which hinder  its  use for
serious applications:

i) Basic lacks the structural constructs
which ease the creation of logical and
easily understood programs. I f  you've
err tried to understand, alter or debug
a Basic program written by  someone
else, you'll know what I  mean.
ii) Be ing a n  interpreted language,
Basic is  both s low and uses memory
inefficiently.
iii) Basic is inflexible.

Two important points must be
emphasised. First, the enhanced Basics
available t o  B B C  and  I B M  c lone
owners are more efficient to use but are

Tired of your old programming language? Want to try
something new and exciting? Then it's about time you

checked out FORTH.
By Allen Webb

obviously machine dependent. I f  you
want to  have a  program which i s
transportable t o  o ther machines,
forget i t .  Secondly, yo u  can  ge t
compilers which will speed up routines
and save space. They do not, however,
make the job of programming easier.

For all these reasons, many people
will eventually become dissatisfied
with Basic and will seek an alternative.
Those interested in arcade games will
generally choose machine code. Those,
however, who do not seek the highest
speed execution w i l l  w a n t  a n
alternative high level language. For the

C641C128, the alternatives are limited
to PASCAL and FORTH. Those o f
you who own an Amiga will also have
the opt ion o f  C.PASCAL (and its
derivative MO D U LA)  is  a  powerful
and well structured language but for
power, structure, speed and elegance,
FORTH takes some beating.

Forth Advantages

I do not intend to describe the FORTH
language i n  detail s ince the books
listed later will do the job better than I
can. Instead, I  want t o  discuss the

Listing I
HEX
D021 CONSTANT SCREEN-COL-REG
:COLOURCHANGE

1 SCREEN-COL-REG
: FLASH FF 0

DO
COLOURCHANGE

LOOP;
: MESSAGE FF 0

DO

DECIMAL
LOOP

"FORTH RULES OK" FLASH
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FORTH philosophy arid hopefully
whet your appetite.

The ma i n  difference between
FORTH and other languages is i ts
approach to  defining instructions or
words. In  Basic, instructions such as
MILAL 3, PRINT etc. have fixed and
clearly specifi ed  fu n c t i o n s  o r
meanings. Whi l st FOR TH  uses a
vocabulary o f  b a s i c  w o r d s
(primitives), th e y  a re  completely
flexible and may be changed at will. If,
for example, you want the instruction
3 to really represent 11, i t is a trivial
matter to make the change. This ability
to define your own words and add
them t o  t h e  vocabulary g i ves
programming an added dimension. It
also makes the creation and use o f
Procedures b o th  p r i mi t i ve  a n d
awkward.

Consider t h e  e xa mp l e  i n
Listing I.

Here I  have defined three words,
COLOURCHANGE, FL ASH  a n d
MESSAGE. Each definition is held in
the section between the  :  and  ; .
COLOURCHANGE increments the
screen colour ( i n  $0021) b y  one.
FLASH uses a loop to increment the
screen colour 255 times. MESSAGE
uses th e  flashing screen effect i n
con juction with a printed message to
give a nasty effect. The three words are
added to  the vocabulary and can be
used in any subsequent words. In other
words, a  completely user defineable
language.

If this flexibility wasn't enough,
FORTH offers a  combination o f
interpretor and compiler. When you
write the program; you are in fact
creating some form of text file using an
editor. When any word i s  t o  be
executed, the text is compiled. Since
the primitives are efficiently defined in
terms of simple machine code jumps,
the compiled words are converted to a
simple linked l ist o f  machine code
instructions. This results in compact
code which executes quickly.

Inside FORTH

Originally, FORTH was written using
virtual memory held on disk, To do
this, text is held in a series of screens
each comprising of 1024 bytes. Within
these screens, the text can be laid out in
almost any format allowing the use of

LANGUAGE

indenting and other tricks to  give a
well structured format as shown in
Listing 1. Since many C64 users don't
own a disk drive, many FORTHS use a
RAM-disk approach t o  sto r ing
screens. Wh i l s t  t h e  software i s
different, th e  perceived mode o f
operation is unchanged. This system of
text input is extremely satisfying since
the use o f  virtual memory on disk
presents n o  pena l ty f o r  us ing
explanatory comments. L isting  3
shows what can be done.

In terms o f capabilities, standard
FORTH offers all of the structure you

Listing 2
: FACTORIAL (n -- factorial)

DUP I-  IF
DUP I-  MYSELF *

THEN

could ask for. The standard constructs
are:

DO L O O P
IF...ELSE...THEN
BEGIN U N T I L
BEGIN W H I L E  R E P E A T

CASE is not standard but can be
easily implemented. U s i n g  such
constructs with the unique "word"
system, i t  i s  remarkably easy t o
develop a  l i n e a r  approach t o
programming without recourse to un-
satisfactory constructs such as GOTO.
In addition, the ability to nest words is
conductive to the analysis of a problem
by use of top-down design.

Here a re  a  couple o f  further
examples. Listing 2 shows a routine for
the calculation o f the factorial o f  a
number. The routine is recursive in
that i t  cal ls i tse l f v i a  th e  word
MYSELF.
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Much o f  the speed and power of'
FORTH derives from its use of a stack
to hold values currently in use. Not
only does the stack allow the rapid
manipulation of data, but values can
be easily passed to words. The word
DUP in Listing 2 is used to duplicate
the value at the top of the stack. The
functioning of the routine is as follows:

I. The routine i s entered w i th  the
number on the top of the stack.

2. I t  is duplicated to preserve it and it
is decremented.

3. I f  the number is greater than one,
the routine calls itself.

4. I f  the number is equal to one, the
results o f  each ca l l  i tse l f a re
multiplied together.

You might find i t  interesting to
compare Basic routine to do the job to
Listing 2.

Listing 3 also uses recursion. Can
you sort out what i t does?

Listing 4 gives a final example. This
time I have a real application. Three
example screens are shown for a music
system on a Tandy TRS-80 Mk I using
an AY-3 -8910 . D o n ' t  t r y  t o
understand how i t  works — simply
consider how neat the lay out is and
how unlike a normal program it is. The
use o f normal English gives a user-
friendly program which i s  easily
altered by another user.

Listing 3
: TEST (n n )

2DUP<
IF

SWAP MYSELF
ELSE

DUP 0=
IF

DROP
ELSE

SWAP OVER MOD MYSELF
THEN

THEN;



L i s t i n g  4

Sc reen  1

(Words  f o r  A Y - 3 - 8 9 1 0  P r o g r a mma b l e  S o u n d  G e n e r a t o r )

VOCABULARY MUSI C M U S I C  DE FI NI TI O NS  B L K  @ 2 -  LOAD (  PSG Wo r d s )

VARIABLE TEMPO 7 0  TEMPO !
: O N 2 5 4  7 >PSG ;  :  VOLUME 8)PSG ;  3  VOLUME

FREQ CRE A TE , D O E S  > @ 2 5 6 /MOD
0 (  fl a g  f o r  u s e  b y  DOTTED )  ;

: DOTTED N O T ; ( D O T T E D  c h a n g e s  fl a g  v a l u e  l e f t  b y  a  n o t e  )

1499 FREQ CO 1415 FREQ 1335 FREQ DO
1260 FREQ E b 0 1190 FREQ E 0 1123 FREQ FO
1060 FREQ 1000 FREQ GO 944 FREQ A b l
891 F R E Q  A l 841 FRE Q  B b l 794 FREQ 8 1
749 F R E Q  C l 708 FREQ C#1 667 FREQ D1
630 F R E Q  E b l 594 FREQ E l 561 FREQ F l
529 F R E Q 500 FREQ C l 471 FREQ Ab2
445 F R E Q  A 2 420 FRFQ 8 2 396 FREQ B 2

What's Available

So you've had the sales pitch and
you're lusting to  start hacking i n
FORTH,There remains the question
as to what is available.

First, there is the software. The
first point to  make is that FORTH
users are a sensible lot when it comes to
making systems available and it should
be a simple matter to get hold o f a
publ ic d o m a i n  s y s t e m .  T r y
contacting th e  FOR TH  In terest
Group. Alternatively, there are a few
systems which can be obtained fo r
cash.

Probably the most powerful system
is White Lightening from Oasis. This
was marketed as a games package and
consequently offers a large number of
graphics extensions. Bo th  vi rtua l
memory o n  d isk and  R A M  d isk
versions a r e  avai lable. H i g h l y
recommended.

Melbourne House  publishes
A bersoft's FIG FORTH for the 64.
This offers some graphics extensions
but i s  otherwise qu i te  standard.
Although i t is simple to transfer it to
disk, only RAM-disk is supported.

ROMIK (now defunct) offers no
frills FORTH. This is quite a decent
version and, i f you shop around, you
may pick i t up cheap.

There are also versions from MPE
and FORTHWITH bu t I  have not
evaluated either.

If you're really cool, trendy and
lucky, you might be able to pick up a

LA N G U A G E

Jupiter Ace. Fo r  you who haven't
heard o f  i t, the Jupiter Ace was a
FORTH based micro rather in the
mould of the ZX8I (try Boldfield Ltd
Computing).

Unfortunately, the instructions
with most low cost FORTHs are poor
and m u s t  b e  supplimented b y
bookware. The range of books is wide
(the FORTH Interest Group has a
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bibliography) but two are worthy o f
comment. Bo th  a re  b y  the  same
author, Leo Brodie: Starting FORTH,
Prentice Hal l , ISBN 0-12-842922-7:
Thinking FORTH. Prentice Hall, ISBN
0-13-917568-7.

Both are worthy additions to any
serious computer user's library and
cater for users of all abilities.

I hope you have found this brief
summary of FORTH of value. Unlike
many languages, FORTH has the
power and flexibility to grow with your
own abilities and provide an effective
and e legant so l u ti o n  t o  y o u r
programming programs.
Touchline
Bohijaeld L t d  Computing: Sussex
House. Hobson St. Cambridge.
FORTH Interest Group: Collins
54 W i l d  Br iar , Wok ingham. Ber k s
R(711 411L.
FORTHWITH: 5 /  Rook y  Moor  Rd.
Rochdale, Lancashire 01.12 7,41r.
Microprocessor Engineering L a  21
Hanky Road, Shir ley . Southampton
SVI 5AP.
Melbourne House: H igh Street,
Hampton W i c k .  Kings ton- upon-
Tluunes, Surrey KT1 41)B.
Oasis Software: 1 2  HValliscole
Weston-Super-Mare. Avon BS23 I  W

S c r e e n  2

(Mu s ic  V o c a b u la ry  )

: NOTE CRE A TE
DOES> @  TEMPO @ *  ( b a s i c  n o t e  d u r a t i o n  )

SWAP I F  3  2  * /  THE N > R  (  a d j u s t  i f  d o t t e d  )
>PSG 0  >PSG O N

R> 0  DO LOOP O F F
10 0  DO  LOOP

256 NO TE  BREVE 1 2 8  NO TE  S E MI - B RE V E
64 NO TE  MI N I M 3 2  NO TE  CROTCHET
16 NO TE  QUAVER 8  NOTE SEMI -QUAVER

4 NO TE  S E MI - DE MI - Q UA V E R 2  NO TE  S E MI - DE MI - S E MI - Q UA V E R

100 TEMPO !

8b2 DO TTE D QUAVER C 2  S E MI - Q UA V E R
8b2 QUAVER A b 2  QUAVER
Cl  Q U A V E R  A b 2  QUAVER B b 2  CROTCHET
E l  Q U A V E R  C l  Q U A V E R  A b 2  CROTCHET
G1 Q U A V E R  A b 2  QUAVER 8 b 2  CROTCHET
8b2 DO TTE D QUAVER C 2  S E M I - Q U A V E R
Bb2 DO TTE D QUAVER C 2  S E M I - Q U A V E R
Bb2 QUAVER A b 2  QUAVER
Cl  Q U A V E R  A b 2  QUAVER B b 2  CROTCHET
E l  CROTCHET B b 2  CROTCHET •G1 QUAVER E b l  QUAVER
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Sound Expander Package earlier this
year? Did you thri l l  to  the Country
Banjos ri ff and Telstar demonstration?
Did you then find that your key-board
talents, no matter how great, would
not allow you to  produce anything
sounding hal f as good as what the
machine could play on its own? Dis-
illusioned, did you give up your Learn
to Play Keyboards course, and leave
your ISO investment gathering dust
under your bed? If you have answered
'yes' to  any o f  the above questions,
then hear the good news: the long
awaited Composer/Editor software for
the Sound Expander has arrived, and
even at the slightly painful price o f
£24.95, it's a must.

At the time of writing, only the disk
version was available, and that only
with a photo-copy o f the instruction
manual, but a cassette version should
be with us soon.

The Composer

The d i sk  contains t w o  separate
programs: the FM Composer and the
FM Sound Editor. I will deal with the
Compower first, This allows you to
enter standard music notation on to a
double stave, over nine channels. The
notes can be input from the external
five-octave keyboard, nothing new to
MIDI fanatics, but to those of us who
have struggled up through U l t i -S
.
yn th .
The Music Studio, The Sound System,
etc.. this is a new experience in terms of
ease and speed.

MUSIC

Expanding
Systems

Many people who bought the Commodore Sound
Expander may have found it too much for their novice
status. Perhaps this Music Sales Composer Editor will

help.
By S.I. Chance

Of course, i f  you don't have the
external keyboard, notes ca n  b e
entered fromt he computer keyboard,
though this is a much more cumber-
some way of doing things. Having the
computer keyboard operating as a
music keyboard does mean that a lot of
other functions are relegated to  the
remaining keys.

Dotted n o te s , t i e s ,  tr i p l e ts ,
dynamics, variations in tempo, all are
supported by the program, but they
are entered via a system of using the
function keys to  scroll through the
options, which I  found irritatingly
clumsy,

Another minor gripe is that to
move the cursor fromt he beginning of
a music-file to  the end involves i t
lurching its way through all the music
in between which, with a piece of any
length, can take a couple of minutes.
The thing to do here is to break the
music down into smaller sections with
the 'sequence' option.

Repeats i n  t h e  m u s i c  a r e
supported, including repeats w i th
different endings, which enables one to
make optimum use of memory space,
not that the program doesn't leave
plenty of RAM available.

Once entered, your music can be
saved (only to  disk from the disk
version). edited, and dumped to  a
Printer. The Print-out is more readable
than some, and doesn't have the
problem o f  over-lapping quavers
appearing to  be semi-quavers which
occurs with The Music Studio.

The music can be played back, in
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whole or in part. at any stage, and in
any of 64 different voices.

The Editor

Moving on to the Sound Editor, this
does exactly what it says i t does. The
sounds from the existing library can be
altered, or new ones created. There are
quite a few parameters to muck about
with, and you don't have to have a clue
what you  are doing t o  get some
interesting results. I f  you are short on
inspiration, there i s  also a  Fru i t
Machine option which sets-up the
Parameters at random,

The sounds can be played from the
external keyboard, and it is possible to
set a keyboard-split, in a similar way as
with the  original Sound Expander
Package. There are also two extra sets
of voices which were omitted from the
cassette version of the original Sound
Expander software.

Also within the editor porgram is a
crude drum machine, using five drums
over 32 program steps. This is not as
sophisticated i n  sound  o r  p r o -
gramming as dedicated drum machine
add-ons, b u t  i s  qu i te  respectable
nonetheless.

Both the Composer and Editor are
MIDI compatible through a relevant
interface. I f  reading about MID I has
given you a headache in the past, using
both these programs with the Sound
Expander may well open your ears,
and eventually your wallet, to  the
potential that MIDI provides.
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to send a letter, or indeed any form of
communication, to a fr iend or fellow
64 us er  b y  pr ov id ing a  mus ical
accompaniment t o  a  tele-text type
format.

Using the Ilmgrain

Simply type in  your  letter from the
keyboard us ing  a l l  no r ma l p r in t
commands t o  mak e alterations o r
emphasis parts of text in different text
colours. I n  fac t by  experimentation

C64 + D I S K O ! CI D

Letter Writer
I f  you write a lot o f letters and get fed up o f using

boring paper and pen, try this novel way to communicate
with fellow C64 owners.

By Les Allan

quite pleasing results can be achieved;
the routine can also be used to draw or
provide simple animation sequences.

When you are quite satisfied with
the fi nished product h it  the 1
7
1  k e y
twice to initiate the save process. This
relocates the  tex t, mus ic  and r n /c
routine t o  s tar t  o f  Bas ic  w i t h  a
relocation program to save a single file
of 39 blocks in length.

The program works  w ith  either
disk or  tape.; the device being selected
by monitor ing the current contents of
SBA.

PROGRAM: L E T T E R  BOOT
5 5  1 0  1 1 1 3 2 7 5 8 : 1 1 2 ' . 4 0 0 9 5 : C H
-
= 0
9 7  1 1  P R I N T C H R S ( 1 4 4 ) C H R S ( 1 4 7 )
Ce 1 2  P O K E G 2 , 1 2 0 R O K E 5 5 , 1 2 0 : R O X E

5 3 2 0 0 , 1 5 : P 0 X E 5 3 2 0 1 , 1 2
8q 1 3  P R I N T
81' 1 4  P R I N TS P C C E O C H R S ( 1 8 ) "E 5 U , S °

2 2 , 5 1
.
3

2 6  I S  P R I N T S P C ( 0 ) C H R S ( 1 B ) " C 5 - , S P
C 2 2 , S - J

B4 1 6  P R I N T S P C C B ) C M R S ( 1 8 ) " E S - , S P
C41DATA S T A T E M E N T E S P C 3 . 5 - 3

3E 1 7  P R I N T S P C C E O C H R S ( 1 8 ) " 1 5 - , 5 P
C E 2 , 5 - J

E5 l e  P R I N T 5 P C C E O C H R $ ( 1 8 ) " [ S - ]
TO MEMORY R O U T I N E  C S - )

40  1 9  P R I N I S P C ( 8 ) C H R $ ( 1 0 ) " C S - , S P
C 2 2 , 5 - 3

22  2 0  P R I N T S R C C B J C H R S ( 1 8 ) " E 5 - , S P
C5 3 8 Y  L E S  A L L A N E S P C 5 , 5 - )

SO 2 1  P R I N T S P C ( B ) C H R S ( 1 8 ) " C 5
-
, S P

C 2 2 , 5 - I
GC 2 2  P R I N T S P C ( 8 ) C H R S ( 1 e ) " C 5 j , 5 *

2 2 , S X J
AO 2 3  P R I N T : P R I N TC H R $ C 1 S S )
42 2 4  P R I N T "  T H I S  RO UTI NE  RE A DS

THE D A TA  S TA TE M E N T, "
0 0  2 5  P R I N T
17 2 6  P R I N T "  O O NUERTS FRO M H E X

TO B I N A R Y  A N D  P DX E S "
2 7  P R I N T
2 8  P R I N T "  CO DE  B O CK  T O  T H E
AREA O F  MEMORY FR O M "

134 2 9  P R I N T
19 3 0  P R I N T "  W HI CH I T  W A S  P R E

U1DU5LY G E N E R A T E D . "
5 9  3 1  P R 1 N T : P R I N T
DO 3 2  READCODES
BB 3 3  L B = A S C ( R I G H TS C C O D E $ , 1 J ) - 4 8

: I F L B > S T H E N L B - L 9 - 7
CF 3 4  H 1 3
. 4 2
1 5 C ( L E F
T S C C O D E
S ,
1 1 ) - 4 8 :

I FHB >S THE NH8 . . . HB
-
7

8 2
c
L
i

3 2

28

DS
13

EC

DI

56
10
CE

15
AD

20

2 2

51

9C

BB

F9

13

C3

AD

60

4 5

3 5  P R I N T
9
P C ( 5 ) C H
R S ( 5 ) " R
E A D I N G

MEMORY B LO CK  . . . " ; 1 1 1 : P R I N T C H  F 7
F$ ( 1 4 S )
;36 P O K E M 1 , H E M
.
1 5
- 1 -
1 . . 8 : M 1 = M 1 4 - 1 :
C H  
6 7

C H
-
0
-
1 8
- 4
-
L B
: I
F M
I <
M 2
T H
E N
3 2

37 I F C 1
-
1 1 . 0 1 1
5 1 T H E
N 3 9  
8
8

39 P R I N T"C H E C K  S UM ERRO R -  C H
ECK D A TA  S TA TE M E N TS ! " : P R I N TC H  2 0
R $ ( 1 9 ) . E N D
3 9  P R I N T "  H I T  RE TURN T O  S A UE

COMPLETED PROGRAM"
4 0  G E TK E Y 1 5 : I FK E Y S c >CHR$ (1 3 )TH
EN40
41 S Y 5 4 0 0 0 0  O F
4 2
4 3     D A T U M  5
TATEMENT5
44 : A3
45 D A TA  0
0 , 0 B 4 O
1 3 , 0 0 ,
0 0 , 5 E ,
3 2 ,

3 0
.
3 5
,
3
1 ,
0 0
,
0 0
,
0 0
,
2 0
,
4 4
, E
5  
C
9

45  DA TA  A 9 , 0 C , 9 0 , 2 0 , 1 8 0 , 0 D , 2 1 ,
D O , E A , A 9 , 3 5 , 1 3 5 , 0 1 , 4 C , 4 0 , 2 3  E D
4 7  D A TA  3 1 , 3 4 , 3 7 , 2 9 , 3 A , 5 5 , 0 0 ,
4
F
,
0
8
,
0
C
,
0
0
,
9
9
,
A
5
,
3
6
,
2
9
.
2
2  
S
i

4 5  DA TA  1 2 , 5 0 , 0 5 , C 3 , 1 0 , E B , C 9 ,
0 0
,
7 7
,
0 8
,
0 0
,
0 0
,
9 9
, A
6 ,
3 5
,
2 9  
7
7

4 9  DA TA  2
2 , 1 2 , 9
0 , 1 1 0 ,
2 0 , 1 A ,
E 0 ,

D D ,
0
0 , 9
F ,
0 0 ,
0 E ,
0 0 ,
9 9 ,
0 5 ,
3 5  
7
3

5 0  DA TA  2 0
,
2 2 , 1 2 , 5
0 , 0 1 1 , 2
0 , 1 A ,

F
8
.
0
0
,
0
0
,
C
7
,
0
0
,
0
F
,
0
0
.
9
9
,
0
5  
5
5

51 D A T A  3 5
,
2 9
,
2 2 , 1 2 , 5 0
, 0 1 1 , 2 0 ,

0 6
, E
1 1
,
4
C ,
4 5
,
5 4
,
5 4
,
4 5
,
5 2
,
2 0  
C
A

52 D A TA  2 0
,
5 7
,
5 2 , 4 9 , 5
4 , 4 5 , 5 2 .

2 0 , 0 5 , E B , D D , 0 0 , E F , 0 0 , 1 0 , 0 0  3 C
5 3  DA TA  9 9 , A 5 , 3 6 , 2 5 , 2 2 . 1 2 , 5 0 ,
0 0 , 2 0 , 1 A , E 9 , D D , 0 0 , 1 7 , 0 9 , 1 1  A B
54 D A TA  0
0 , 5 8 , 4
6 , 3 6 , 2
9 , 2 2 , 1
2 ,

9 0 , 1 3 0 , 2 0 , 1 4 , E B 4 O 0 , 0 0 , 3 F , 0 5  C 7
5 5  DA TA  1 2 , 0 0 , 9 8 , 0 5 , 3 5 , 2 9 , 2 2 ,
1 2 , 5 0 , 0 0 , 2 0 , 0 6 , E 8 , 4 2 , 5 5 , 2 0  2 7
56 D A TA  0 3
, E 8 , 4 C ,
4 5 , 5 3 , 2
0 , 4 1 ,

4 C , 4 C , 4 1 , 4 E , 2 0 , 0 8 , E B , D D , 0 0  3 F
9 7  DA TA  G 7 , 0 5 , 1 3 , 0 0 . 5 5 . A 6 . 3 5 •

50

BE

ES

2 9
,
2 2
,
1 2
,
5 0
,
1 1
0 ,
2 0
,
1 4
,
E
B
4
O
D

58 D A TA  0
0 , 0 F ,
0 9 , 1 4 ,
0 0 , 9 9 ,
A 5

3 5
,
2 5
,
2 2
,
1 2
,
5 0
, D
D ,
2 0
.
1 4
9
E
8

99  D A TA  D 0 , 0 0 , B 7 , 0 5 , 1 5 , 0 0 , 9 9
A
5
.
3
6
,
2
9
,
2
2
,
1
2
,
9
0
,
C
A
,
C
3
,
1
A

GO DA TA  E 8 , C 6 , 0 0 , 0 F , 0 5 , 1 5 , 0 0
5 9 , 3 0
,
9 9
,
0
0 , E E ,
0 5 , 1 7
,
0 0 , 5 5

61 D A T A  2 2
,
9 8
,
2 0 , 2 0 , 5
4 , 4 9 , 4 9

5 3
0
2 0
,
5 2
.
4 F
,
5 5
,
5 4
,
4 9
t
4
E .
4 5

62  D A TA  F
0
,
4 3 , 5 2 ,
4 5 , 4 1 ,
5 4 , 4 5

5 3
,
2 0
,
4 1
,
2 0
,
4
E ,
4 1
'
,
5
5
,
4
5
,
4
C

6 3  D A TA  2 0
,
5 7 , 4 1 , 5
9 , 2 0 , 2 0
, 5 4

4
F
,
2
2
,
0
0
,
1
C
,
0
A
,
1
8
,
0
0
,
9
9
,
2
2

64 D A TA  2 0
,
2 0 , 4 3 , 5
2 , 4 5 , 4 1
. 5 4 ,

4 5
,
2 0
,
4 1
,
2 0
,
4
C ,
4 5
,
5 4
.
5 4
,
1 5

6 5  D A TA  5 2
, 2 0 , 4 F ,
4 E ,
2 0 , 4 4 , 4
9 ,

5 3
,
4 8
,
2 0
,
4 F
,
5 2
,
2 0
,
5 4
,
4 1
,
5 0

5 5  DA TA  4 5
,
2
0 , 2 0 , 4 6 ,
4 F ,
5 2 , 2 2 ,

0 0 , 4 4 . 0 0 , 1 5 , 0 0 , 9 5 , 2 2 , 2 0 , 2 0
E7 D A TA  4 1
,
2
0 , 4 6 , 5 2 ,
4 9 , 4 5 , 4
E ,

4 4
,
2 0
,
4 F
, S
2 ,
2 0
,
4 9
,
4
E ,
4 4
,
4 5

613 DA TA  4 5 , 4 4 , 2 0 , 4 1 , 4 E , 5 9 , 2 0 ,4r,s4,4e,45,52,2o,so5s,s2
69 D A TA  5 0
,
4
F ,
5 3 , 4 6 , 2
2 , 0 0 , 7 e ,

0
A
,
1
4
,
0
0
,
9
9
,
2
2
,
2
0
,
2
5
,
E
8
,
2
2

70 DATA oo,A6,on.1B,m,s9,22,
2 0
.
2 0
,
5 3
,
4 5
,
4
D ,
5 0
,
4
C ,
5 9
,
2 0

71 D A T A  5
4 , 5 9 , 5
0 , 4 5 , 2
0 , 4 9 , 4
E ,

2 0
,
5
0 ,
4 F
,
5 5
,
5 2
,
2 0
,
4
C ,
4 5
,
5 4

72 D A TA  5 4 , 4 5 , 5 2 , 2 0 , 5 5 , 5 3 , 4 5 ,
4
E
,
4
7
,
2
0
.
4
1
5
4
C
,
4
0
.
2
2
,
0
0
,
1
3
4

7 3  DA TA  0
A . 1 C ,
0 0 , 5 9 ,
2 2 , 2 0 .
2 0 ,

4 0
,
4 5
,
5 5
,
4 2
,
4 F
,
4 1
,
5 2
,
4 4
,
2 0

74  D A TA  4 3 , 4 F , 4 0 , 4 0 , 4 1 , 4 E , 4 4 ,
5 3
,
2
E ,
2 0
,
4 1
,
4
E ,
5 9
,
2 0
,
4 0
,
4
9

75 DATA 53,54,41,4a,45,63,20,
2 0 , 4 3
,
4 1
, 4 E ,
2 2 , 0 0
,
0 2 , 0
B , 1 0

75  D A TA  0 0 , 9 9 , 2 2 , 2 0 , 2 0 , 4 2 , 4 5 ,
2 0 , 4 3
,
4 1
' ,
5 2 , 5 2
,
4 5 , 4 3
,
5 4 , 4 5

77 D A TA  4 4 , 2 0 . 5 5 , 5 3 , 4 9 , 4 E , 4 7 ,
2 0 , 4 4
,
4 5
, 4 C ,
2 0 , 4 F
,
5 2 , 2 0
9 3
,

DATA 5 5 , 5 2 , 5 3 , 4 F , 5 2 , 2 0 , 4 8 ,

YOUR COMMODORE apr il 1987
90

The pr ogr am c a n  b e  fu r ther
compacted by TURBO CRUNCHing•

The max imum t e x t  leng th  i s
restricted t o  4096 whic h prov ides
sufficient room for  most applications.

The program mus t be  typed in
exactly as  lis ted and saved pr ior  to
running. E r r o r  t r a p  routines  a r e
included to ensure that the data as read
is correct. T he  program when r un
stores the relevant code at a temporary
address of  S8000 and when prompted
relocates the working program to basic
($0801) and saves the program to disk.



C64 + D I S K W I CUD
AMEL

4 5 , 5 9 , 2 2 , 0 0 , 3 4 , 0 9 , 1 5 , 0 0 , 9 9
7 9  DA TA  3 A , 9 9 , 3 A , 9 9 , 2 2 , 0 5 , 2 0 ,  B E
0 3 . E B , 5 0 . 5 2 , 4 5 , 5 3 , 5 3 , 2 0 , 5 9
8 0  DA TA  4 5 , 5 4 , 5 5 , 5 2 , 4 5 , 2 0 , 5 4 ,  B D
4 F , 2 0 , 4 9 , 4 E , 4 9 , 5 4 , 4 9 , 4 1 . 4 C
81 D A TA  4 9 , 5 3 , 4 5 , 2 0 , 5 0 , 5 2 , 4 F ,  0 1
4 3 , 4 5 , 9 3 , 5 3 , 2 2 , 0 0 , 4 A , 0 5 1 , 1 F
0 2  D A TA  0 0 , A 1 , 4 8 , 2 4 , 3 A , 0 8 , 4 8 ,  1 9
2 4 , 8 3 , B 1 , C 7 , 2 9 , 3 1 , 3 3 , 2 9 , A 7
0 3  D A TA  3 3 , 3 1 , 0 0 , 5 6 , 0 8 , 2 0 , 0 0 ,  5 8
9 5 , 3 1 , 3 2 , A C , 3 2 , 3 5 , 3 5 , 0 0 , 0 3
84 DATA EB, 4 s , s o o , m , n o , 0 0 ,  58
0 0 , 5 5 , A 1 , 5 8 , A 2 , 0 0 , 8 0 , 0 0 , 0 0
85 D A TA  9 0 , 3 C , 0 3 , E B , E 0 , A 0 , 1 1 0 ,  3 0
F 5
t
4
C ,
3
C ,
0 3
,
5
E ,
F 0
, E
B ,
A
9 ,
0 0

06 D A TA  A 8 , 8 5 , F 8 , 8 5 , F D , A 9 , 0 E ,  3 5
8 5 , F C , A 9 , 0 8 , 9 5 , F 5 , 8 1 , F 8 , 9 1
87 D A TA  F D , C 9 , 0 0 , F 9 , 5 6 , F C , E 5 ,  C C
F 5 , 0 5 , F C , C 9 , 2 7 , 0 0 , E F , 4 C , O D
88 D A TA  0 8 , E 5 , 0 0 , E 8 , 0 0 , 0 8 , 0 0 ,  1 3
0 0 , 0 0 , 9 5 , 3 2 , 3 0 , 3 6 , 3 1 , 0 0 , 0 3
89 D A TA  E 6 , 2 0 , 4 4 , E 5 , A 9 , 0 C , 8 0 ,  9 7
2 0 , 0 0 , 9 0 , 2 1 , D 0 , E A , A 9 , 3 6 , 8 5
30 D A TA  0 1 , 4 C , A F
•
1 F , 3 4 , 3 7 , 2 C
t  2 8

3 0
t
3
A
3
9 7
,
3 4
,
3 8
,
2
C ,
3 1
,
3 3
,
3
A

91 D A T A  9 7 , 3 4 , 3 9 . 2 C , 3 0 , 3 A , 9 7 ,  4 9
3 5 , 3 0 , 2 0 , 3 1 , 3 3 , 0 0 , 4 9 , 0 8 , 0 8
92 D A TA  0 0 , 5 3 , 8 2
•
3 5 , 3 4 , 3 2 , 3 9 ,  
C 2

3 6 , 3 A , 5 8 , 8 2 , 3 0 , 0 0 , 5 7 , 0 9 , 0 C
9 3  DA TA  0 0 , 5 7 . 3 5 , 3 2 , 2 C . 3 1 , 3 4 ,  7 C
3 3 , 3 A , 9 7 , 3 5 , 3 1 , 2 C , 3 2 , 3 5 , 3 5
94 c n 1 H  3 A , 9 7 , 3 5 , 3 3 , 3 2 , 3 7 , 3 2 ,  136
2 C , 3 2 , 3 9 , 0 0 , 9 9 , 0 9 , 0 0 , 0 0 , 9 7
9 5  D A TA  3 2 , 3 0 , 3 4 , 2 C , 3 1 , 3 A , 9 7 ,  C B
3 5 , 3 3 , 3 2 , 3 8 , 3 0 , 2 C , 3 0 , 3 A , 5 7
9 5  D A TA  3 5 , 3 3 , 3 2 , 3 8 , 3 1 . 2 C , 3 0 ,  5 2
3 A , 9 7 , 3 5 , 3 3 , 3 0 , 3 5 , 3 9 , 2 C , 3 3
9 7  D A TA  3 2 , 3 A , 9 7 , 3 5 , 3 3
5
3 0 , 3 7 ,  9 5
3 0 , 2 C , 3 2 , 3 0 , 3 8 , 0 0 , 8 5 , 0 8 , 0 5
9 8  D A TA  0 0 , 9 7 , 3 7 , 3 8 , 3 0 , 2 C , 3 0 ,  B F
3 A , 9 7 , 3 7 , 3 0 , 3 1 , 2 C , 3 1 , 3 4 , 3 4
9 9  D A TA  3 A , S E , 3 5 , 3 1 , 3 0 . 0 3 , 5 D ,  0 2
3 A , 9 7 , 3 5 , 3 3 . 3 2 , 3 7 , 3 2 , 2 C p 3 2
100 D A TA  3 7 , 0 0 , C F , 0 8 . 0 F , 0 0 , 9 5  B E
, C 7 , 2 8 , 3 5 , 2 9 , C 7 , 2 8 , 3 1 , 3 4 , 3 7
101 D A T A  2 9 , 3 8 , 0 0 , D A , 0 8 , 1 0 , 0 0  CB
, S E , 3 4 . 3 9 , 3 1 , 3 5 , 3 2 , 0 0 , F 3 , 0 8
102  D A TA  1 1 , 0 0 , 8 8 , 5 3 , 4 6 , 8 2 , 3 2  C9
, A 7 , 9 7 , 3 1 , 3 5 , 3 3 , 3 8 . 3 4 , A 0 , 5 8
103 DATA 2E,30,3n,es ,32,32,00 44
,05,09,12,00,A1,41,24.3n,88
104 D A TA  4 1 , 2 4 , 8 2 , 2 2 , 2 2 , A 7 , 3 1  8 5
, 3 6 . 0 0 , 9 0 , 0 9 , 1 3 , 0 0 , 0 8 , 4 1 , 2 4
1 0 5  DA TA  8 2 , C 7 , 2 8 , 3 1 , 3 3 , 3 3 , 2 9  8 3
, A 7 . 6 3 , 4 6 , 8 2 , 5 3 , 4 6 , A A , 3 1 . 3 A
1 0 6  DA TA  0 9 , 3 1 , 3 5 , 0 0 , 5 3 , 0 9 , 1 4  BB
, 0 0 , 4 1 , 8 2 , C 6 , 2 0 , 4 1 , 2 4 , 2 9 , 3 A
107  D A TA  9 9 , 4 1 . 2 4 , 3 8 , 3 A , 9 7 , 3 1  0 7
, 3 6 , 3 3 , 3 5 1 . 3 4 , A A , 5 9 , 2 C , 4 1 , 3 A
108  D A TA  5 0 , 9 2 , 5 8 , A A , 3 1 , 3 A , 3 A  C r
, 5 3 , 4 5 , 8 2 . 3 0 , 3 A , 8 8 , 5 9 , 8 1 , 3 4
109  D A TA  3 0 , 3 9 , 3 5 , A 7 , 3 2 , 3 2 , 0 0  0 3
, 5 8 , 0 9 , 1 5 , 0 0 , 0 9 , 3 1 , 3 5 , 0 0 , 7 2
110  D A TA  0 9 , 1 5 , 0 0 , 9 5 , 3 6 , 3 5 , 3 3  F6
, 3 7 , 3 1 , 3 A , 9 E , 3 6 , 3 4 , 3 7 , 3 8 , 3 9
111 D A T A  3 A , 9 7 , 5 3 , 2 C , 3 0 , 0 0 , A 8  9 5
, 0 2 , 1 7 , 0 0 , 9 7 , 3 5 , 3 3 , 3 2 , 3 7 , 3 2
112 D A TA  2 C , 3 2 , 3 1 , 3 A , 9 9 , C 7 , 2 9  E 2
, 3 5 , 2 9 , C 7 , 2 9 , 3 1 , 3 4 , 3 7 , 2 9 , C 7
113  DA TA  2 8 , 3 1 , 3 7 , 2 9 , C 7 , 2 0 , 3 1  B F
, 3 5 , 3 7 , 2 9 , 5 8 , 2 2 , 4 2 , 5 9 , 5 4 , 4 5
1 1 4  D A TA  5 3 , 2 0 , 4 F , 4 6 , 2 0 , 5 4 , 4 5  7 F
, 5 9 , 5 4 , 2 5 , 2 2 , 0 0 , 6 0 , 0 9 , 1 8 , 0 0
115 DATA e9,al,36,3A,e5,22,45 12
, 4 9 , 4 C , 4 5 , 4 5 , 4 1 , 4 0 , 4 9 , 2 0 , 2 2
116  D A TA  3 8 , 4 5 , 2 4 , 0 0 , 1 3 0 , 0 9 , 1 9  4 2
, 0 0 , 8 8 , C 3 , 2 0 , 4 6 , 2 4 , 9 5 , 8 2 , 3 0
117  D A TA  A 7 , 3 2 , 3 8 , 0 0 , F 7 , 0 9 , 1 A  F A
, 0 0 , 8 1 , 5 A , 0 2 , 3 1 , A 4 , C 3 , 2 8 , 4 5
110  D A TA  2 4 , 2 9 , 3 4 , 9 7 , 3 4 , 3 9 , 3 5  D 9
, 3 3 , 3 5 , A A , 5 A , 2 6 , 6 5 , 2 8 , 6 4 , 2 9
112  DA TA  4 6 , 2 4 , 2 C , 5 A , 2 6 , 3 1 , 2 9  CS

, 2 9 , 3 5 1 , 8 2 , 0 0 , 0 8 , 0 A , 1 8 , 0 0 , 9 7
120  D A TA  3 4 , 3 9 , 3 4 , 3 9 , 3 1 , 2 6 , 6 3  1 0
, 2 8 , 4 6 , 2 4 , 2 5 , 0 0 , 1 3 , 0 A , 1 C , 0 0
121 D A T A  S 5 , 3 4 , 3 9 , 3 4 , 3 0 , 3 8 , 0 0  E 9
, F F , E D , 0 0 , F F , E 0 , 0 0 , F 0 , 5 0 , 4 2
122  D A TA  0 0 , 9 0 , 5 0 , 2 0 , 0 0 , 0 0 , 5 3  l A
,00,90,54,1e,00,00,6e,00,06
123  D A TA  E D , 4 1 , B 0 , 0 0 , F F , B F , 0 0  7 5
, F F , E D , 0 0 , F F , E D , 0 0 , F F , E 0 , 0 0
124 D A TA  F F , 5 D , 0 0 , F F , 5 0 , 0 0 , F F  6 8
, 5 0 , 0 0 , F F , E 0 , 0 0 , F F , E 0 , 0 0 , F F
125  DA TA  E D , 0 0 , F F , 5 1 3 , 0 0 , F F , E D  0 3
, 0 0 , F F , E 0 , 0 0 , F F , E 0 , 0 0 , F F , E D
126 D A TA  0 0 , F F , E D , 0 0 , F F , E D , 0 0  E l
, F F , E D , 0 0 , F F , 5 0 , 0 0 , F F , E D , 0 0
127  DA TA  F F , E D , 0 0 , F F , E D , 0 0 , F F  6 2
, E D , 0 0 , F F , E 0 , 0 0
o
F F , E D , 0 0 , F F
1 2 8  DA TA  5 1 3 , 0 0 , F F , 5 0 , 0 0 , F F , E D  8 8
, 0 0 , 3 6 , 4 2 , 9 0 , A 1 , A 1 , 9 9 , 4 2 , 3 C
129  DA TA  0 6 , 0 5 , 0 2 , 1 5 , 3 5 , 6 6 , C 6  8 8
, 0 0 , F C , F 5 , 0 2 , F C , 8 6 , F E , F C , 0 0
130 D A TA  7 C , F E , 0 0 , C O
3
C O
3
F E , 7 C  8 9

, 0 0 , F C , F E , 0 2 , C 6 , C 5 , F E , F C , 0 0
131 D A T A  F E , F E , 0 0 , F 0 , C O
3
F E , F 5  F 8
, 0 0 , F E , F E , 0 0 , F 8 , C O
3
0 3 , 5 0 , 0 0
132 D A TA  7 C , F E , 0 0 , D E , C 5 , F E , 7 C  p
9, 0 0 , C 5 , C 5 , 0 2 , F 5 , C 5 , 0 3 , 5 D , 0 0
133  DA TA  3 6 , 2 6 , 0 0 , 1 2 , 1 9 , 3 C , 3 6  7 F
, 0 0 , F E , F 5 , 0 0 , 1 8 , 1 ) 0 , F 8 , 7 0 , 0 0
134 D A TA  C C , 0 9 , 0 0 , F 0 , 0 8
o
C C , C G  9 5
, 0 0 , C O
3
C O
3
0 0 , C O
3
C O
3
F E , F 5 ,
0 0

135  DA TA  6 6 , 5 5 , 0 2 , D 5 , 6 6 , 0 3 , 5 0  D C
, 0 0 , 6 6 , C 6 , 0 2 , D 6 , C E , 6 5 , 6 5 , 0 0
136  DA TA  7 6 , F 5 , 0 2 , C 5 , C G . F 5 , 7 C  6 7
, 0 0 . F C , F E , 0 2 , F C , C O
3
0 3 , E D , 0 0
137  DA TA  7 C , F 5 , 0 2 , C E , C E , C E , 7 5  D F
, 0 1 , F C , F E , 0 2 , F C , 0 8 , C C , C 6 , 0 0
138  D A TA  7 6 , F E , 0 0 , F C , 0 5 . F E , 7 C  B E
, 0 0 . 7 5 , 7 5 , 0 0 , 1 8 , 0 4 , 5 0 , 0 0 , 6 6
139  D A TA  C E , 0 2 , C E , C 5 , F E , 7 C , 0 0  F 3
, C 5 , C 6 , 0 2 , 6 E . C 5 , 6 C , 3 8 , 0 0 , 6 6
140  D A TA  6 6 , 0 2 , C 5 , 0 6 , 5 E , C 6 , 0 0  9 7
, C 5 , 6 C , 0 0 , 3 0 , 3 0 , B C , C 6 , 0 0 , C C
141 D A T A  C C , 0 0 , 7 8 , 3 0 , 0 3 , 5 D , 0 0  5 8
,F E , F 5 , 0 0 , 3 8 , 7 0 , F E , F 5 , 0 0 , 3 C
142  DA TA  3 0 , 0 5 , 5 0 , 3 C , 0 0 , 0 C , 1 2  F 4
, 3 0 , 7 C , 3 0 , 6 2 , F C , 0 0 , 3 6 , 0 6 , 0 5
143  DA TA  E D , 3 C , 0 0 , 0 0 , 1 8 , 3 C , 7 E  0 4
,1 0 , 0 4 , 5 D , 0 0 , 1 0 , 3 0 , 7 F , 7 F , 3 0
144  DA TA  1 0
3
0 0 , 0 9 , 5 0
,
1 8 , 0 4 , E D  
0
4

. 0 0 , 0 0 , 1 8 , 0 0 . 5 6 , 0 3 , E D , 0 0 , 0 5
145  D A TA  0 0 , 6 6 , 6 6 , F F , 6 6 , F F , 6 6  5 3
, 5 5 , 0 0 , 1 5 1 , 3 5 , 6 0 , 3 C , 0 6 , 7 C , 1 8
14S DA TA  0 0 , E 2 , 6 6 , 0 C , 1 8 , 3 0 , 6 6  S E
, 4 6 , 0 0
t
3 6 , 6 6 ,
3 6 , 3 6 ,
6 7 , 6 6 ,
3 r

147  D A TA  0 0 , 0 5 , 0 C , 1 8 , 0 0 , 0 5 , E D  1 7
, 0 C , 1 8 , 3 0 , 0 3 , 5 0 , 1 8 , 0 C , 0 0 , 3 0
148 D A TA  1 8 , 0 C , 0 3 , 5 0 , 1 B , 3 0 , 0 0  8 4
, 0 0 , 6 5 , 3 6 . F F , 3 C , 6 6 , 0 0 , 0 3 , 5 0
1 4 9  D A TA  1 8 , 1 8 , 7 5 , 1 8 , 1 8 , 0 0 , 0 7  4 9
, 5 0 , 1 8 , 1 0 , 3 0 , 0 0 , 0 3 , 5 1 1 , 7 E , 0 0

1 5 0  D A TA  0 5 , 5 0 , 1 8 , 1 8 , 0 0 , 0 0 , 0 3  F 3
, 0 6 , 0 6 , 1 8 , 3 0 , 5 0 , 0 0 , 7 6 , F 5 , 0 5
151 D A T A  0 6 , 5 5 , C 6 , F E , 7 C , 0 5 1 , 0 9  E 3
, 0 0 , 0 8 , 0 9 , 1 8 , 0 3 , 5 0 , F C , F E , 0 2
152  D A TA  0 5 , 1 6 , 7 0 , F E , F E , F C , F E  B 5
, 0 2 , 3 6 , 3 6 , 0 2 , F E , F C , 1 9 , 1 0 , 0 8
153  D A TA  D 6 , F E , 1 6 , 0 3 , 5 0 . F E , F C  C F
, 0 0 , 8 0 , F C , 0 5 , F 5 , F C , 7 C , F 5 , 0 0
154  D A TA  C O
3
F C , C E , F 5
,
7 6 . F E , F 5  
I
F

, 0 6 , 0 C , 1 0 , 1 0 , 3 0 , 3 0 , 7 C , F 5 , 0 6
155 D A TA  C 6 , 7 6 . C E , F 5 , 7 C , 7 6 , F E  F 3
, 0 6 , C 6 , 7 E , 0 6 , F E
t
7 6 , 0 0 , 0 0 , 1 9
156  D A TA  0 0 , 0 0 , 1 B
4
O 0 , 0 4 , 5 1 3 , 1 8
, 0 0 , 0 0 , 1 8 , 1 8 , 3 0 , 0 5 , 1 0 , 3 0 , 9 0
157  D A TA  3 0 , 1 8 , 0 5 , 0 0 , 0 3 , 5 D , 7 5  O C

7 5 , 0 0 , 0 3 , 5 1 3 , 7 0 , 1 6 , 0 C , 0 6
158  D A TA  0 6 , 1 8 , 7 0 , 0 0 , 3 C , 6 6 , 0 6  5 2
, O C , 1 8 , 0 0 , 1 8 , 0 0 , 0 4 , E D , F F , F F
159  D A TA  0 0 , 0 3 , 5 D , 0 8 , 1 C , 3 5 , 7 F  3 0
, 7 F , 1 C , 3 E , 0 0 , 1 0 , 0 8 , E D , 0 0 , 0 3
150 D A TA  5 D , F F , F F . 0 0 , 0 5 , 5 0 , F F  3 3

, F F , 0 0 , 0 5 , 5 D , F F J F , 0 0 , 0 5 , E D
1E1 D A T A  F F , F F , 0 0 , 0 0 , 3 0 , 0 8 , E D
t
0
C
,
0
6
,
E
D
,
0
0
,
0
3
,
E
D
,
E
D
,
F
0
,
3
9

162  DA TA  1 8 , 0 4 , 5 0 , 1 C , O F , 0 7 , 0 0
, 0 3 , 5 0 , 1 8 , 1 8 , 3 8 , F 0 , 5 0 , 0 0 , 0 3
163  DA TA  E D , C O
3
0 5 , 5 0 , F F , F F ,
C 0

, 5 0 , 7 0 , 3 8 , 1 C , O E , 0 7 , 0 3 , 0 3 , 0 7
154 DA TA  D E , I C , 3 8 , 7 0 , 5 0 , C O
3
F F
, F F , C O
3
0 6 , 5 U ,
F F , F F ,
0 3 , 0 5 ,
E D

165 D A TA  0 0 , 3 C , 7 5 , 0 4 , 5 0 , 3 6 , 0 0
, 0 5 , 5 0 , F F , F F , 0 0 , 3 9 , 7 F , 0 3 , E D
166 D A TA  3 5 , 1 C , 0 8 , 0 0 , 5 0 , 0 8 , E D
, 0 0 , 0 3 , 5 0 , 0 7 , 0 F , I C , 1 0 , 1 8 , C 3
167 D A TA  E 7 , 7 5 , 3 6 , 3 6 , 7 E , E 7
p
C 3
, 0 0 , 3 6 , 7 5 , 5 5 , 6 5 , 7 5 , 3 C , 0 0 , 1 8
199 D A TA  1 0 , 6 6 , 5 6 , 1 0 , 1 8 , 3 C , 0 0
, 0 6 , 0 8 , E D , 0 8 , 1 6 , 3 5 , 7 F , 3 5 , 1 6
169 D A TA  0 8 , 0 0 , 1 8 , 0 3 , 5 0 , F F , F F
, 1 8 , 0 3 , E D , C O , C O
3
3 0 , 3 0 , C O
3
C 0

170 D A TA  3 0 , 3 0 , 1 8 , 0 0 , E 0 , 0 0 , 0 0
, 0 3 , 3 E , 7 6 , 3 6 , 3 6 , 0 0 , F F , 7 F , 3 F
171 D A T A  1 F , O F . 0 7 , 0 3 , 0 1 , 0 0 , 0 8
, E D , F 0 , 0 8 , E D , 0 0 , 0 4 , 5 0 , F F , 0 5
172 DA TA  E 1 I , 0 0 , 0 5 , 5 0 , F F , C O
3
0 8
, E D , C C , C C , 3 3 , 3 3 , 0 0 , C C , 3 3 , 3 3
173  D A TA  0 3 , 0 8 , E D
9
0 0 , 0 4 , E 0 , C C
, C C , 3 3 , 3 3 , F F , F E , F C , F 9 , F 0 , 5 0
174 D A TA  C O
3
1 3 0 , 0 3 , 0 1
3 , 5 0 , 1 9 , 0
3

, E D , 1 F , I F , 1 0 , 0 3 , E D , 0 0 , 0 4 , 5 0
175  D A TA  O F , 0 4 , E D , 1 8 , 0 3 , 5 0 , 1 F
, 1 F , 0 0 , 0 6 , E D . F 8 , F 8 . 1 8 , 0 3 , E D
176  D A TA  0 0 , 0 6 , 5 0 , F F , F F , 0 0 , 0 3
, E 0 , 1 F , 1 F , 1 8 , 0 6 , 5 0 , F F , F F , 0 0
177  D A TA  0 6 , E D , F F , F F , 1 8 , 0 6 , E D
, F R , F 9 , 1 0 , 0 3 , E D , C O
3
0 9 , E D , E 0
178  D A TA  0 8 , 5 0 , 0 7 , 0 6 , E D , F F , F F
9
0
0
,
0
6
,
E
D
,
F
F
,
0
3
,
5
0
,
0
0
,
0
A
,
E
D

179  D A TA  F F , 0 3 , E D , 0 3 , 0 6 , E D , F F
, F F , 0 0 , 0 4 , E D , F 0 , 0 4 , E D , O F , 0 4
1E10 D A TA  5 0 , 0 o , 0 4 , F D , 1 0 , 0 3 , 5 0
, F 9 , F 8 , 0 0 , 0 3
3
5 D , F 0 , 0 4 , E D
, 0 0

191 D A T A  0 4 , E D , F 0 , 0 4 , E D , O F , 0 4
, E D , C 3 , B D , 5 6 , 5 5 , 5 0 , 5 6 , 8 0 , C 3
102  D A TA  F 9 , F 1 , F 0 , E 1 , C 1 , 5 5 , 3 9
, F F , 0 3 , 0 1 , F D , 0 3 , 7 9 , 0 1 , 0 3 , F F
193  D A TA  8 3 , 0 1 , F F , 3 F
t
3 F , 0 1 , 0 3
,FF.o3,01,FD,3s,39,1;11,103,FF
184 D A TA  0 1 , 0 1 . F F , O F , 3 F , 0 1 , 0 1
, F F , 0 1 , 0 1 , F F , 0 7 , 3 F , 0 3 , E D , F F
185  D A TA  0 3 , 0 1 , F F , 2 1 , 3 9 , 0 1 , 8 3
, F F , 3 9 , 3 9 , F D , 0 1 , 3 9 , 0 3 , 5 D , F F
186 D A TA  6 3 , C 3 , F F , E 7 , 5 7 , 6 3 , 6 3
, F F , 0 1 , 0 1 , F F , 5 7 , 2 7 , 0 7 , B F , F F
197 D A TA  3 3 , 2 7 , F F , O F , 2 7 , 3 3 , 3 9
, F F , 3 F , 3 F , F F , 3 F , 3 F , 0 1 , 0 1 , F F
188 D A TA  3 9 , 1 1 , F
-
0 , 2 9 , 3 9 , 0 3 , 5 D
, F F , 3 9 , 3 9 , F 0 , 2 9 , 3 1 , 3 9 , 3 9 , F F
185  D A TA  8 3 , 0 1 , F D , 3 9 , 3 9 , 0 1 , 9 3
, F F , 0 3 , 0 1 , F D , 0 3 , 3 F , 0 3 . 5 D , F F
150  D A TA  0 3 , 0 1 , H : 1 , 3 9 , 3 9 , 3 1 , 8 1
, F E , 0 3 , 0 1 , F 0 , 0 3 , 2 7 , 3 3 , 3 9 , F F
191 D A T A  9 3 , 0 1 , F F , 0 3 , F 9 , 0 1 , 8 3
, F F , 9 1 , 8 1 , F F , E 7 , 0 4 , E D , F F , 3 9
192  D A TA  3 9 , F D , 3 S , 3 9 , 0 1 , 8 3 , F F
, 3 9 , 3 9 , F 0 , 3 9 , 3 9 , 9 3 , 6 7 , F F , 3 9
193  D A TA  3 9 , F D , 3 9 , 2 9 , 1 1 , 3 9 , F F
, 3 9 , 9 3 , F F , C F , C 7 , 9 3 , 3 9 , F F , 3 3
194 D A TA  3 3 , F F , 8 7 , C F
•
0 3 , 5 0 , F F
, 0 1 , 0 1 , F F , 6 7 , A F , 0 I , 0 1 , F F , 6 3
195  DA TA  C F , 0 5 , E D , 6 3 , F F , 0 9 , E D
. C 3 , F 3 . 0 5 , E D , 6 3 , F F , 1 9 , 5 D , 5 7
196  DA TA  0 4 , E D , F F , F F , E 7 , F F , 9 9
, 0 3 , E D , F F , 1 5 , E D , 9 0 , 9 9 , F 3
3
5 7
197 DA TA  C F , 9 9 , 8 9 , F F , C 3 , 9 5 , C 3
, C 7 , 9 9 , 9 9 , 6 0 , F F , F 9 , F 3 , E 7 , F F
1 9 8  DA TA  0 5 , E D , F 3 , E 7 , C F , 0 3 , 5 0
, 5 7 , F 3 , F F . C F , 5 7 , F 3 , 0 3 , 5 0 , E 7
199 DA TA  C F , F F , F F , 9 9 X 3 , 0 0 , C 3
, 9 0 , F F , 0 3 , 5 0 , 5 7 , 5 7 , 8 1 , 5 7 , 5 7
2 0 0  DA TA  F F , 0 7 , 5 0 , 5 7 , 5 7 , C F , F F
, 0 3 , E D , 8 1 , F F , 0 5 , 5 U , E 7 , 5 7 , F F
201 D A TA  F F . F C , F 8 , F 3 , 5 7 , C F , 9 F

YOUR COMMODORE apr il 1987
91



C64 + D I S K

, 0 0 , 0 0 , F C , 0 5 , E D , F F , C 3 , 8 1 , 0 4
2 1 5  D A TA  E D , C 3 , F F , 0 6 , E 0 , 0 0 , 0 0  8 7
, F F , C 9 , 8 0 , 0 3 , E D , C 1 , E 3 , F 7 , F F

2 1 5  D A TA  S F , 0 8 , E D , F F , 0 3 , E D , F 8  1 9
, F 0 , E 3 , E 7 , E 7 , 3 C
;
1 8 , 8 1 , C 3
3
C 3

2 1 7  D A TA  0 1 , 1 9 , 3 C , F F , C 3 , 8 1 , 9 9  C O

, A B . 0 8 , A D , 0 8 , 1 2 , 0 3 , A 3 , 0 8 , A 5
2 6 6  DA TA  0 8 , 0 0 , 0 9 , A F , 1 0 , A 8 , 1 0  6 C
, 1 3 , 0 1 , A 4 , 0 9 , 0 0 , 0 8 , 8 0 , 0 8 , 1 2
2 5 7  D A TA  0 3 , A D , 0 0 , A S , 0 8 , A 1 , 0 8  4 E
, A 6 , 1 0 , 0 2 . 1 0 , 1 0 , 0 6 , 0 2 , 2 C , 0 4

2 5 8  DA TA  0 9 , 0 3 , 5 1 , 0 E , 0 0 , 1 4 , F 9  2 A

, I 1 , 0 1 , A D , 0 8 , 0 1 , 0 C , 1 0 , 0 7 , 1 1
2 9 7  D A TA  0 1 , A 0 , 0 0 , 0 1 , 0 0 , 1 0 , 0 9
, 1 1 , 0 1 , A 0 , 0 0 , 0 1 , 0 A , 1 0 , 1 0 , 1 1
2 9 9  DA TA  0 1 , A D , 0 8 , 0 1 , 0 6 , 1 0 , 0 7
, 1 1 , 0 1 , 0 0 , 6 2 , 1 0 . 8 8 , 0 0 , 0 1 , 0 3
2 9 3  DA TA  4 1 , 0 2 , 1 8 , 0 A , O E , 0 4 , 0 0

, 3 3 . 8 1 , C 3 , F F , E 7 , E 7 , 9 9 , 9 9 , E
7

, 1 3 , 0 1 , 1 1 , 0 1 , A 1 , 1 8 , A 3 , 1 8 , A 4 , O E , 5 0 , 1 4 , 0 1 , 0 8 , 6 4 , 1 3 , 0 1 , 1 1
2 1 8  DA TA  E 7 , C 3 , F F , F 3 , 0 8 , E D , F 7  4 C 2 5 9  D A TA  1 8 , A 5 , 1 8 , A 8 , 0 8 , A 5 , 0 8  4 8 300  DA TA  0 1 , 9 C , 6 3 , C O

3
0 8 , 0 8 , 0 1

, E 3 . C 1 , 8 0 , C 1
;
E 3 , F 7 , F F , E 7 ,
0 3

t
A
4
,
0
8
,
A
3
,
0
8
,
A
4
,
1
8
,
A
6
,
1
8
,
A
8

, 1 0 , 0 3 , 1 1 , 0 1 , 8 8 , 5 3 , 8 E , 0 8 , 1 0
2 1 9  DA TA  E D , 0 0 , 0 0 , E 7 , 0 3 , E D , 3 F  5 9 2 6 0  D A TA  1 8 , A 8 , 1 8 , A 0 , 0 8 , A 8 , 0 3  2 3 301 D A TA  0 7 , 1 1 . 0 1 , B C , 6 3 , C O

3
0 8

, 3 F , C F , C F , 3 F , 3 F , C F , C F , E 7 , 0 8 , A A , 0 9 , A 6 , 0 9 , 1 0 , 0 4 , 1 1 , 0 1 , A 4 . 1 0 , 0 9 , 0 4 , 0 1 , 1 1 , 0 1 , 0 E , 6 3 , C 2
2 2 0  D A TA  E D . F F , F F , F C , C 1 , 0 9 , C 0  2 A 261 D A T A  1 0 , A 6 , 0 8 , A 0 , 1 0 , A 9 , 0 8  D E 3 0 2  DA TA  0 8 , 1 0 , 0 6 , C 3 , 0 8 , C 2 , 0 9
, C 8 , F F
;
0 0 , 8 0 ,
C O , E 0
, F O , F
8 , F C

, A 9 , 0 9 , A E , 2 0 , A D , 1 8 , A 9 , 0 F , 0 0 , 1 2 , 0 , 0 3 , 2 1 , 1 4 , 0 4 , 1 3 , 0 1 , 1 1
221  D A T A  F E , F F , 0 8 , E 0 , 0 F , 0 8 , E 0  8 1 2 6 2  D A TA  0 1 , 1 0 , 0 4 , 1 4 , F A , 0 3 , 4 1  B 2 3 0 3  DA TA  0 1 , 0 C , 6 3 , C O

3
0 8 , 0 8 , 0 1

, P F, 0 4 , E 0 , 0 0 , 0 8 , E D, FF, O E , E 0 , 0 2 , 1 9 , 0 4
5
0 0 , 0 E , G 4
,
1 1 , 0 1 , A D

, 1 0 , 0 0 , 1 1 , 0 1 , 9 2 , 6 3 , 8 E , 0 9 , 1 0
2 2 2  D A TA  0 0 , 3 F , 0 8 , E 0 , 3 3 , 3 3 , C C  B E 2 6 3  D A TA  1 9 , A D . 1 0 , A D , 1 8 , A F , 1 9  9 9 304 D A TA  0 7 , 1 1 . 0 1 , 8 C , 6 3 , C O

3
0 8

, C C , 3 3 , 3 3 , C C , C C , F C , 0 8 , E D , F F , A F , 1 0 , A F , 1 0 , 8 0 , 1 8 , 0 0 , 1 8 , 9 0 , 1 0 , 0 9 , 1 1 . 0 1 , 9 E , 6 3 , C 2 , 0 0 , 1 0

2 0 7  D A TA  E D , E 7 . F F , F F , E 7 , E 7 , C F  E C
, F F , O A , E 0 , 8 1 , F F , 8 1 , F F , 0 8 , E D

2 4 9  D A TA  F F , E 0 , 0 0 , F F , E 0 , 0 0 , F F  1 8
. E D , 0 0 , F F , E D , 0 0 , F F . E D , 0 0 , F F

289  DA TA  0 4 , 1 0 , 0 2 , 0 3 , 4 1 , 0 2 , 1 9
, 1 4 , 0 0 , 0 4 , 0 0 , 0 E , 3 2 , 1 3 , 0 1 , 1 1

2 0 8  D A TA  C 3 , 9 9 , F 9 , F 3 , E 7 , F F , E 7  8 4 2 4 9  DA TA  E D , 0 0 , F F , E D , 0 0 , S F , E D  A 3 290  DA TA  0 1 , A D . 0 0 . 1 0 , 0 9 , 1 1 , 0 1
, F F , 0 4 , E D , 0 0 , 0 0 , F F , 0 3 , E D , F 7 , 9 3 , 0 0 , F 0 , 0 0 , 1 2 , 0 3 , 0 1 , 0 F , 0 3 , A 8 , 0 8 , 1 0 , 1 0 , 1 1 , 0 1 , A D , 0 8 , 1 0
2 0 9  DA TA  E 3 , C 1 . 8 0 , 8 0 , E 3 , C 1 , F F  7 9 2 5 0  DA TA  4 1 , 0 2 , 1 9 , 0 A . 2 C , 1 4 , 0 1 81 201 D A TA  0 7 , 1 2 , 0 2 , 0 3 , 4 1 , 0 8 , C 8
, E 7 , 0 8 , E D , F F , 0 3 , E D , 0 0 , 0 0 , F F , 0 4 , 0 0 , 0 6 , 6 4 , 0 0 , 2 8 , 1 1 , 0 1 , A 0 , 0 2 , 2 C , 0 9 , 0 A , 1 3 , 0 1 , 1 1 . 0 1 , 0 0

, 0 0 , 0 0 , F F , 0 9 , E 0 , 0 0 , 0 0 , F F . F F
211 D A T A  C F , 0 E D , F 3 , 0 8 , E D , F F  A 9

, A F . 1 0 , A F , 1 0 , 9 0 , 1 8 , 8 0 , 1 8 , 0 0
2 5 2  DA TA  1 8 , 8 2 , 1 8 , 8 2 , 1 0 , 8 2 , 1 0  S A

, 1 0 , 0 4 , 8 C , 0 8 , 0 F , 0 0 , 8 9 , 0 8 , 8 7
2 9 3  DA TA  0 8 , 8 5 , 0 8 , 8 4
9
0 8 , 8 5 , 0 8

, 0 3 , E D , 1 F , O F , C 7 , E 7 , 0 4 , E D , E 3 , 1 0 , 0 2 , 0 4 , 0 5 , 0 8 , 1 4 , 1 4 , F 5 , 0 E , 8 7 , 0 8 , 8 C , 1 0 , 8 9 , 0 8 , 8 7 , 0 8 , 8 4
E I E  D A TA  F 0 , F 8 , F F , 0 3 , E D , E 7 , E 7  7 6 2 5 3  D A TA  0 A , 1 1 . 0 1 , A 0 , 1 8 , A D , 1 8  8 4 264  DA TA  0 8 , 8 6 . 0 8 , 8 7 , 0 8 , 8 8 , 0 8
, C 7 , 0 F , I F , F F , 0 3 , E D , 3 F , 0 8 , E D , A 0 , 1 8 , A F , 1 9 , A F , 1 0 , A F , 1 0 , 8 0 , B C , 1 0 , 8 8 , 0 8 . 8 7 , 0 8 , 8 6 , 0 8 , 0 4

2 1 3  D A TA  0 0 , 0 0 , 3 F , 1 F , 8 F , C 7 , E 3  0 0 2 5 4  D A TA  1 8 , 8 0 , 1 8 , 8 0 , 1 8 , 8 2 , 1 5  2 9 285  DA TA  0 3 , 0 E , 5 4 , 1 2 , 0 2 , 0 4 , 0 0

, F F , 8 3 , 0 1 . F 1 , 2 9 , 1 9 , 3 9 , 0 1 . 8 3
2 0 2  D A TA  F 7 , F 7 , F F , F 7 , F 7 , E 7 , 0 3  D 6
, E D , 0 3 , 0 1 . F D , F 9 , E 3 , 8 F , 0 1 , 0 1
2 0 3  DA TA  0 3 , 0 1 . F D , C 3 . C 3 , F D , 0 1  e s
, 0 3 , E 7 , E 7 , 2 7 . 2 7 , 0 1 , E 7 , 0 3 , E 0
2 0 4  D A TA  0 1 , 0 1 , F F , 7 F , 0 3 , F 9 , 0 1  E 7
, 0 3 , 0 3 , 0 1 , F F , 3 F , 0 3 , 3 9 , 0 1 , 8 3
2 0 5  D A TA  0 1 , 0 1 , F 9 , F 3 , E 7 , E F , C F  C D
, C P , 0 3 . 0 1 , F 9 , 3 9 , 8 3 , 3 9 , 0 1 , 8 3
2 0 6  D A TA  8 3 , 0 1 , F 9 , 3 3 , 8 1 , F 3 , 0 1  A S
, 8 3 , F F , F F , E 7 , F F , F F , E 7 , F F , 0 4

2 1 0  DA TA  0 5 , E D , 0 0 , 0 0 , F F , 0 6 , E 0  F 3

, F 1 , F 8 , F C , F C , F 8 , F 1 , E 3 , C 7 . 8 r
2 1 4  D A TA  1 F , 3 F , 0 0 , 0 0 , 3 F , 0 6 , E 0  O E

2 2 3  D A TA  0 4 , E D , 3 3 , 3 3 , C C , C C , 0 0  5 7
, 0 1 , 0 3 , 0 7 , 0 F , 1 F . 3 F , 7 F , F C , 0 0
224  D A T A  E D , E 7 , 0 3 , E D , E 0 , E 0 , E 7  7 3
, 0 3 , E D , F F , 0 4 , E D , F 0 , 0 4 , E D , E 7

2 2 5  DA TA  0 3 , E D , E 0 p E 0 , F F , 0 6 , E D  0 3
, 0 7 , 0 7 , E 7 , 0 3 , E D , F F , 0 6 , E D , 0 0

2 2 6  D A TA  0 0 , F F , 0 3 , E D , D 0 , E 0 , E 7  5 2
, 0 6 , F D , 0 0 , 0 0 . F F , 0 6 , E 0 , 0 0 , 0 0
2 2 7  D A TA  E 7 , 0 6 , E 0 , 0 7 , 0 7 , E 7 , 0 3  A 2
, E D , 3 F , 0 8 , E 0 , 1 F , 0 8 , E 0 , F 8 . 0 8
2 2 8  D A TA  E D , 0 0 , 0 0 , F F , 0 5 , E 1 3 , 0 0  8 2
, 0 3 , E D , F F , O A , E 0 , 0 0 , 0 3 , E 0 , F C
2 2 9  DA TA  0 5 , E D , 0 0 , 0 0 J
-
F , 0 4 , E 0  4 0
, O F , 0 4 , E D , F 0 , 0 4 , E D , F F , 0 4 , E D
2 3 0  D A TA  E 7 , 0 3 , E 0 , 0 7 , 0 7 , F F , 0 3  E F
, E 0 , 0 F , 0 4 , E D , F F , 0 4 , E 0 , 0 F , 0 4

231  D A T A  E D , F 0 , 0 3 , F 0 , 0 0 , F F , E D  F 4
, 0 0 , F E , E D , 0 0 , F F . E D , 0 0 , F F , E D
2 3 2  D A TA  0 0 , F F , E 0 , 0 0 , F F , E D , 0 0  8 8
, F F , E 0 , 0 0 , F F , E D , 0 0 , F F , E D , 0 0
2 3 3  D A TA  F F , E 1 3 , 0 0 , F F , E 1 3 , 0 0 , F F  3 0
, E D , 0 0 , F F , E 0 , 0 0 , F F , E 0 , 0 0 , F F
2 3 4  D A TA  E D , 0 0 , F F , E D , 0 0 , F F , E D  3 1
, 0 0 , F F , E 1 3 . 0 0 . F F , E 0 , 0 0 , F F , E D

2 3 5  D A TA  0 0 , F F , E 0 , 0 0 , F F , E D , 0 0  6 5
, F F , E D , 0 0 , F F , E D , 0 0 , F F , E D , 0 0
2 3 5  D A TA  F F . E 0 , 0 0 . F F , E 0 , 0 0 , F F  8 4
, E D , 0 0 , F F , E D , 0 0 , F F , E D , 0 0 , F F
2 3 7  D A TA  E D , 0 0 , F F , E D , 0 0 , F F , E D  0 1
, 0 0 , F F , E D , 0 0 , F F , E 0 , 0 0 , F F , E D
2 3 8  DA TA  0 0 , F F , E 0 , 0 0 , F F , E 0 , 0 0  F O
, F F , E D , 0 0 , F F , E 0 , 0 0 , F F , E 0 , 0 0
2 3 9  DA TA  F F , E 0 , 0 0 , F F , E D , 0 0 , F F  5 9
, E 0 , 0 0 , F F , E D , 0 0 , F F , E D , 0 0 , F F
2 4 0  DA TA  E D , 0 0 , F F , E 0 , 0 0 , F F , E D  F
A, 0 0 , F F , E 0 , 0 0 , F F , E 0 , 0 0 . F F , E D
241  D A T A  0 0 , F F , E D , 0 0 , F F , E 0 , 0 0  E 4
, F F , E D , 0 0 , F F , E D , 0 0 , F F , E 1 3 , 0 0
2 4 2  D A TA  F F , E D , 0 0 , F F , E 0 , 0 0 , F F  0 6

, E 0 . 0 0 , F F , E D , 0 0 , F F , E 0 , 0 0 , F F  , C 1 , 0 8 , C 3 , 0 8 , C 1 , 0 8 , C O
3
0 0 , 0 C

2 4 3  DA TA  E 0 , 0 0 , F F , E D , 0 0 , F F , E D  9 9  2 9 4  D A TA  1 0 , 9 E , 0 9 , C O
3
0 8 , 0 6 , 2 0
, 0 0 , F F
5
E D ,
0 0 , F F ,
E D ,
0 0 , F F ,
E D  ,
B E
t
0 8 ,
C 2 ,
0 0 ,
C O
3
0 8 ,
0 E ,
0 0 ,
0 5

244  D A TA  0 0 , F F . M 0 0 , F F , E D , 0 0  7 7  2 e 5  DA TA  0 9 , 0 4 , 0 4 , 1 0 , 0 2 , 0 4 , 0 2
, T F , E D , 0 0 , F F , E D , 0 0 , F F , 6 0 , 0 0  , 0 2 , 2 C , 0 3 5 1 , 0 4 . 0 9 , 0 E , 0 0 , 1 1
2 4 6  D A TA  F F , E 0 , 0 0 . F F , E 0 , 0 0
5
F F  8 A  2 0 6  
D A T A  
0 1 , A 8 , 0 8 , A 8
, 0 8 , A M , 0 9

, E 0 , 0 0 , F F , E D , 0 0 , F F , E 0 , 0 0 , F F  , A 0 , 1 0 , A D , 0 0 , A E . 0 8 , 0 2 , 2 0 , 8 0
2 4 6  D A TA  E D , 0 0 , F F . 8 0 , 0 0 , F F , E D  0 1  2 9 7  DA TA  1 8 , A D , 1 0 , 1 0 , 0 2 , 1 4 , F 8
, 0 0 , F F , E D , 0 0 , F F , E D , 0 0 , F F , E D  , 1 1 , 0 1 , 0 3 , 1 1 , C O
3
0 9 , 8 8 , 0 8 , 9 C
2 4 7  D A TA  0 0 , F F , E D , 0 0 , F F , E D , 0 0  7 1  2 0 9  DA TA  0 9 , 9 8 . 1 0 , 8 0 , 0 8 , 0 7
0
0 8
, F F . E 0 , 0 0 , F F , E 0 , 0 0 , F F , E 0 , 0 0  , 0 6 , 2 0 , 9 5 , 1 0 , 8 0 , 0 F , 0 0 , 0 1 , 1 4

251  D A TA  1 8 , 0 0 , 1 8 , A 0 , 1 8 , A F . 1 8  7 8  2 9 2  DA TA  6 4 , 0 0 . 6 3 , 8 C , 1 9 , 0 F , 0 1

, 8 2 , 1 0 , 8 2 , 1 0 , 1 0 , 0 4 , 0 2 , 2 C , O E  , 1 1 , 0 1 , A D , 0 8 , 0 1 , 0 E , 1 0 , 0 9 , 1 1
2 5 5  DA TA  9 6 , 1 1 , 0 1 , 1 3 , 0 1 , A 1 , 0 9  A D  2 9 6  DA TA  0 1 , A 8 , 0 8 , 0 1 , 0 0 , 1 0 , 1 0

2 6 4  D A TA  1 9 , 8 2 , 1 8 , 0 2 , 1 0 , 0 2 , 1 0  A l  3 0 9  D A TA  0 S , C 3 , 0 8 , C 2 , 0 8 , 1 2 , 0 9
, 1 0 , 0 6 . 0 0 , 0 1 , 0 0 , 0 1 , 0 3 , 4 1 , 0 2  , 1 3 , 0 1 , 1 1 , 0 1 , 9 C , 6 3 , C O
3
0 0 , 0 8
265  D A TA  1 9 , 0 A , 0 E , 1 4 , 0 1 , 0 4 , 0 0  C F  3 0 6  D A TA  0 1 , 1 0 , 0 3 , 1 1 , 0 1 , 0 8 , 6 3
, O E , 3 2 , 0 0 , 9 6 , 1 3 , 0 1 , 1 1 , 0 1 , A D  , C O
3
0 0 , 1 0 , 0 4 , 1 1 , 0 1 , 8 E ,
6 3 , 0 A

2 6 6  D A TA  0 8 . 1 0 , 0 9 , 1 1 , 0 1 , A 8 , 0 0  7 C  3 0 7  D A TA  0 0 , 1 0 , 0 4 , 1 1 , 0 1 , 8 C , 6 3
, 1 0 . 1 0 , 1 1 , 0 1 , P D , 0 8 , 1 0 , 0 7 , 1 2  , 0 9 , 0 7 , 0 0 , 0 1 . 1 0 , 0 5 . 1 2 , 0 4 , 0 3
267  D A TA  0 2 , 0 3 , 4 1 , 0 8 , C O
3
0 2 , 2 C  9 c  
3 0 8  
D A T A  
4 1 , 1 4 , 0 6 , 1
3 , 0 1 , 1 1 , 0 1

, 1 4 , F 5 , 1 1 , 0 1 , 0 4 , 0 0 , C 5 , 0 8 , C 3  , 6 C , 6 3 , C 0 . 0 8 , 0 8 , 0 1 , 1 0 , 0 9 , 1 1
2 6 8  D A TA  0 8 , C 5 , 0 8 , C 7 , 0 8 , C 8 , 0 8  F 2  3 0 9  D A TA  0 1 , 0 0 , 6 3 , 0 E , 0 8 , 1 0 , 0 7
t
C
7
,
0
8
,
C
5
,
0
9
,
C
7
,
4
8
,
C
O
3
1
0
,
C
0  
,
1
1
,
0
1
,
B
C
,
6
3
,
C
O
3
0
8
,
1
0
,
0
9
,
0
4

2 6 9  D A TA  0 8 . C A , 0 0 , C C , 0 8 , c A , 0 8  F 8  3 1 0  DA TA  0 1 . 1 1 , 0 1 , B E . 6 3 , C 2 . 0 0
, C 8 , 0 9 , C A , 2 0 , C A , 0 8 , C 5 , 0 8 , C 3  , 1 0 , 0 5 , C 3 , 0 8 , C 2 , 0 8 , 1 2 , 0 C , 0 0
2 7 0  DA TA  0 8 , C 2 , 1 0 , C 5 , 0 8 , C 3 , 0 9  6 9  3 1 1  D A T A  1 3 9 , 0 7 , 0 0 , F F , E 0 , 0 0 , F F
, C 5 . 0 8 , C 7 , 0 8 , C 9 , 0 6 , C 7 , 0 8 , C 9  , E D , 0 0 , F F , E D , 0 0 , F F , E 0 , 0 0 , F F
271  D A TA  0 0 , C 7 , 4 0 . C 8 . 1 0 , C O
3
0 8  D C  3 1 2  
D A T A  
E 0 , 0 0 , F F , E D
, 0 0 , F F , F 0

, C A , 0 8 , C C , 0 8 , C A , 0 9 , C 9 , 0 9 , C A  , 0 0 , F F , E 0 , 0 0 , F F , E D , 0 0 , F F , E D
2 7 2  DA TA  2 0 , C A , 0 8 , C E , 0 8 , C F , 0 9  A B  3 1 3  DA TA  0 0 , F F , E D , 0 0 , F F , E 0 , 0 0
•
D
1
,
1
0
,
1
3
,
0
1
,
D
1
,
0
8
,
1
3
3
,
0
8
,
0
4  
,
2
D
,
E
0
,
4
2
,
4
1
,
5
3
,
4
9
,
4
3
,
3
1
,
0
0

2 7 3  DA TA  0 8 , 0 4 , 1 0 , D 3 , 0 3 , 0 1 , 0 6  3 8  3 1 4  D A TA  F F , E D , 0 0 , F F , E D , 0 0 , F F
, D 3 , 4 8 , 0 4 . 1 8 , 1 3 4 , 0 8 . C F , 0 8 , C D  , E 0 , 0 0 , F F , E D , 0 0 , F F , E 0 , 0 0 , F F
2 7 4  D A TA  0 B , C C , 1 0 , C A , 1 0 . C
9
.
0
e  E 3  3 1 5  
D A T A  
E D ,
0 0 , F F , E 0 , 0
0 , F F , E 0

, C E , 0 8 , C F , 0 8 , 0 1 , 1 0 , 1 2 , 0 2 , 0 8  , 0 0 , F F , F D , 0 0 , F F , E 1 3 , 0 0 , F F , E 0
2 7 6  D A TA  6 4 , 1 0 , 0 2 , 1 1 , 0 1 , 0 7 , 0 3  0 3  3 1 6  D A TA  0 0 , F F , E D , 0 0 , F F , E 0 , 0 0
, 0 5 , 0 4 , C 8 , 1 0 , C S , 1 0 , C O
3
1 0 , C 5  •
F F , E D ,
0 0 , F F , E D ,
0 0 , F F , E 0 . 0 0

2 7 6  D A TA  1 0 , C 3 , / 0 , C 7 , 1 0 , C O
3
1 0  0 6  3 1 7  
D A T A  
F F , E 0 , 0 0 , F F
, E D , 0 0 , F F

, C O
3
1 0 ,
C F ,
1 0 ,
C C ,
1 0 ,
C 8 ,
1 0 ,
C 3  
,
E
0
,
0
0
,
F
F
,
E
1
3
,
0
0
,
F
F
,
E
0
,
0
0
,
F
F

2 7 7  D A TA  1 0 , C 2
p
1 0 , C 5 , 1 0 , C A
, 1 0  
0 5 1  
3 1
0  
D A
T A  
E D ,
0 0 , F F
, E D ,
0 0 , F F
, E 0

, C 5 , 1 0 , 1 0 , 0 2 , 0 0 , 1 4 , 0 4 , 0 2 , 0 E  •
0 0 , F F , E D ,
0 0 , F F , E 0 , 0 0 , F F , E
D

2 7 8  D A TA  6 4 , 0 2 , 1 F , 1 1 , 0 1 . 1 4 , 0 4  A 2  3 1 9  D A TA  0 0 , F F , E 0 , 0 0 , F F , E D , 0 0
, 8 4 , 0 0 , 0 7 , 0 0 , 0 7 , 0 0 , 0 9 , 0 0 , 0 C  , F F , E 0 , 0 0 , F F , E D . 0 0 , F F , E 0 , 0 0
2 7 9  D A TA  1 0 , 8 0 , 0 8 , 0 7 , 0 9 , 9 9 . 2 0  S F  3 2 0  DA TA  2 0 , E D , E A , 1 2 , E 1 1 , 2 0 , 2 0
, 0 7 , 0 9 , 8 9 , 0 9 , 8 7 , 0 9 . 8 4 , 0 8 , 0 2  , 0 A , E 5 , 8 1 , D 1 , 4 9 , A 5 , 0 1 , 8 5 , F D
280  D A TA  0 0 , 8 4 , 0 0 , 0 2 , 0 8 , 0 0 , 0 8  2 E  3 2 1  D A T A  A 9 , D 2 , 1 9 , 6 9 , 0 4 , 8 5 , F E
, 0 0 , 1 0 , 8 2 , 0 9 , 8 4 , 0 0 , 8 2 , 2 0 , 9 2  , A 0 . 0 6 , 0 2 , 9 1 , F D , A 9 , A 0 , 9 1 , 0 1
281 D A T A  0 0 , 0 6 , 0 0 , 0 7 , 0 8 , 8 9 , 0 8  9 C  3 2 2  D A TA  A 9 , 0 5 , 2 9 , 0 3 , A 9 , 0 0 , 0 6
, D E , 0 9 , 0 4 , 0 1 , 1 0 , 0 2 , 0 4 , 0 2 , 1 1  , 0 2 , C 6 , 0 2 , 0 0 , F C , C 6 , 0 3 , D 0 , F 4
282  D A TA  0 1 , C O
3
0 0 , 0 E , 0 8 , 0 C ,
0 0  
2 5  
3 2
3  
D A
T A  
6 9 , 9 1 ,
1 1 1 , 6
0 , 0 0 , 0
F , E D

, 8 9 , 1 0 , 8 C , 0 8 , 8 E , 0 8 , 0 0 , 2 0 , 8 0  . A 9 , 0 9 , 8 6 , F C , A 9 , 0 0 , A 0 , 8 6 , F B
2 8 3  D A TA  0 8 , 0 C , 0 8 , 0 E , 0 9 . 0 O
3
0 8  S O  3 2 4  
D A T A  
9 1 , F 9 . C 8 , 1 3 0
, F 0 , E 6 , F C
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A T 1  T Q CI D

6 , F E , E 0 , 2 8 , 1 3 0 , F 3 , A 2 , 0 0 , 8 1 1
3 2 5  D A TA  0 0 , C 2 , 9 0 , 0 0 , 0 8 , E 5 , 0 0  4 2
, F 7 , A 2 , 0 0 , A 9 , 0 0 , A 9 , 8 5 , F 8 , 9 5
3 2 6  D A TA  F D , 9 0 , 0 0 , 0 3 , 9 5 , F C , 9 0  O D
, 0 8 , 1 : 3 , 8 5 , F 6 , 8 1 , F 1 3 , 9 1 , F D , C 9
3 2 7  D A TA  D 0 , F 9 , E 6 , F C , E 6 , F E , A 5  FD
, F C , D D , 1 C 3 , D 0 , E E , E 0 , E 0 , 0 4
328  D A TA  0 0 , 0 8 , A 5 , B A , A A , A 8 , 2 0  1 B
, B A , F F , A 9 , 0 6 , A 2 , 9 0 , A O , C 1 , 2 0

3 2 9  D A TA  9 D . F F , A 9 , 0 1 , 9 5 , 2 8 , A 9  2 7
, 0 8 , 8 6 , 2 C , A 9 , 2 9 , A 2 , 0 0 , A 0 , 2 E
3 3 0  D A TA  2 0 . D 8 , F P , 4 C , 0 0 , 0 8 , 0 0  0 9
, 1 1 , E 0 , 5 7 . 5 2 , 4 9 , 5 4 , 4 5 , 5 2 , 0 0
331  D A T A  7 8 , E 0 , 0 8 , 0 9 , 0 0 , 0 0 , 9 6  l A
, 3 2 , 3 0 , 3 6 , 3 1 , 0 0 , 0 3 , E D , A 2 , 0 0
3 3 2  D A TA  A 8 , 0 0 , A 9 , 9 5 , F 8 , 9 5 , F 0  B S
, 9 0 , 4 0 , 0 8 , 8 5 , F 1 : , 9 0 , 4 8 , 0 8 , 8 5
3 3 3  D A T A  F E , 8 1 , F 1 3 , 9 1 , F D , C 9 , 0 0  91 :
, F9 , E 6 , F1 : . E 6 , F E , A 9 , F E , 0 0 , 9 0

3 3 4  D A T A  0 8 , D 0 , 6 6 p E 8 , E 0 , 0 4 , D 0  GO
, D 9 , 4 C , 0 0 , C E , 0 0 , 0 6 , E D , 1 6 , 1 5

3 3 5  D A TA  1 1 , 0 9 , 0 0 , 0 4 , E 0 , 4 0 , C 7  B B
, 9 0 . 2 8 , 0 0 , 0 4 , E D , 5 0 , D 0 , 9 4 , 3 0
336 DATA 00,nc ,En,20,9e,c 7,40 OS
, 0 0 , 0 4 , E D , 0 9 , 1 1 , 1 5 , 1 E , 0 0 , 0 4
3 3 7  D A TA  E D , 3 0 , 5 4 , 0 0 , 5 0 , 0 0 , F F  E F
, E D , 0 0 , F F , E D , 0 0 , F F , E D , 0 0 , E F
3 3 8  DA TA  E D , A 9 , 0 1 , 9 D , 1 9 , 0 0 , A 0  B C
, 1 2 , 0 0 , C 9 , 0 0 , F 0 , 0 0 , A 9 , 1 7 , 9 0
3 3 9  D A TA  1 1 , 0 0 , A 9 , 0 0 , 8 0 , 1 2 , 0 0  4 3
, 4 C , 9 1 , E A , 4 9 , 1 8 , 8 D , 1 1 , 0 0 , 0 5
3 4 0  D A TA  F 5 , 8 D , 1 2 , 0 0
t
A D , F F , C F  A 2
, 0 0 , 0 3 , 2 0 , 1 : A , 1 : 7 , A 5 , 0 0 , 8 0 , F F
341 D A T A  3 F , 4 1 : , 0 3 , C 7 , E A , 0 5 , E D  8 F
, 4 1 : , 9 0 , C 7 , 4 1 : , 4 7 , C 7 , 4 C , 9 1 , 1 : 7

3 4 2  DA TA  4 C , 2 F , 1 : 9 , 4 C , 2 9 , C 8 , 7 8  P S
, 8 5 , F A , 9 6 , F 9 , 2 0 , C A , C 7 . 5 8 , 6 0
3 4 3  DA TA  8 D , 3 3 , E D , 8 E , 2 F , C D , A 9  6 0
, 0 0 , 5 D , C 3 . C C , 9 0 , C E , C C , B D . C 1
3 4 4  D A TA  1 : 1 : , S D , E 0 , C C , 8 0 , 0 9 , C C  6 8
, 8 0 , 0 8 , C O
3
5 0 , D E , C C
, 8 0 , 0 C , C C

3 4 5  DA TA  9 0 , F 3 , 1 : C , 6 0 , F 7 , C C , 8 0  3 8
, A
7
, C
C ,
9
9 ,
7
E ,
6
0 ,
3
3 ,
C
O
3
8
0 ,
A
2

3 4 6  D A TA  C C , A 9 , 0 1 , 8 1 3 , 3 7 , C D , B D  A A
, F E , C F , A 0 , 2 8 , C D , 0 9 , 7 0 , 8 0 , 2 9
347  D A TA  C D , A 9 , F 3 , 8 0 , 2 A , C D , A 9  D a
, 7 F , 8 0 , 2 9 , C D , 6 0 , 8 S , F A . 9 6 , F B
3 4 5  D A TA  2 0 , A 5 , C 7 , 5 8 , 4 C , F 0 , C 7  8 9
, 6 0 , 7 9 , A 9 , 1 8 p 8 D , 1 1 , 0 0 , A 9 , 0 0
3 4 9  D A TA  8 1 3 . 1 4 , 0 3 , 0 9 , 1 : 7 , 8 0 , 1 5  B 5
, 0 3 , A 2 , 0 0 , 9 E , O E , D C , E 8 , 8 E , 1 A
390  D A TA  0 0 . 8 E , 1 9 , 0 0 , E A , 0 5 , E 0  D E
,20,es,cc,2o,Eo,cpwic,E1F,cc

351  D A T A  2 0 , 2 F , C 8 , 4 C , 3 1 , E A , 5 0  6 D
, E D . 6 0 , 7 8 , 2 0 , 3 4 , 0 3 , 5 8 , 6 0 , A 9
3 5 2  D A TA  0 1 , 8 0 , 1 9 , 0 0 , A 0 , F F , C F  2 4
, F 0 , F 5 , 2 0 , 9 9 , C C , A 2 , 7 C , B 5 , 2 E
3 5 3  D A TA  9 0 , B C , C C , E 8 , 1 0 , F 8 , 2 0  3 2
, 1 : 8 , C 8 , A 2 , 7 C , 8 0 , 1 3 C , C C , 9 5 , 2 6
3 5 4  D A TA  E 8 , 1 0 , F 9 , 2 0 . 8 F , C C . A 0  0 3
, 3 3 , C D , C D , A 2 , C C , 0 0 , 1 3 , A 9 , 0 0
3 5 5  D A TA  9 0 , F E , C F , 8 0 . 2 A , C O
3
8 0  5 4
, 2 9 , C O , A D , 2 8 , C D , 2 9 , 0 F , 8 D , 2 9
3 5 6  D A TA  C D , A 2 , 0 0 , 2 0 , 1 3 8 , C B , A 2  4 C
, 0 7 , 2 0 . 8 1 3 , C 8 , A 2 . 7 2 , 9 0 , 9 A , C C
3 5 7  D A TA  9 0 , 8 E , D 3 , E 8 , 1 0 , F 7 , A D  1 1
, F E , C F , D 0 , 1 2 , A 2 , 0 E , 2 0 , 8 8 , 0 2
3 5 8  D A TA  A 2 , 7 5 , 8 0 , A 1 , 1 : C , 9 0 , 9 5  C C
. 0 3 , E 8 , 1 0 , F 7 , 3 0 , 1 2 , A 2 , 1 5 , A 0
359  D A TA  0 E . 2 0 , 8 0 , C 9 , A 2 , 7 9 , B D  A 8
, A 9 , C C , 9 D , 9 6 , D 3 , E 9 , 1 0 , F 7 , A 2
3 6 0  D A TA  7 C , B O , A C , C C , 9 0 , 9 5 , 0 3  O F
, E 9 , 1 0 , F 7 , 6 0 , 1 3 A , A 8 , B D . C 7 , C C

361  D A T A  F 0 , 0 8 , A 9 , 0 0 , 9 9 , 0 4 , 0 4  9 4
, 9 0 , C 7 , C E , 6 0 , 6 E , A 3 , C C , A 2 , 0 0
3 8 2  DA TA  A D , F E , C F , 1 8 , 6 9 , 0 3 , 9 0  S C
, 1 3 0 , C A , B E , 5 8 , C O
3
9 4 , A C , 8 6 , A D
3 6 3  D A TA  8 9 , A 8 , C C , 1 8 , 7 0 , A 4 , C C  2 4
, 9 9 , 4 0 3 , C C , F 6 , 6 0 , C C , 8 0 . E 0 , C C
364  D A T A  1 3 9 , A C , C C , 9 0 , 1 0 , 1 3 D , E 4  A 2
, C E , 1 1 3 , 6 8 , 0 1 , 2 9 , 0 3 , 9 0 , E 4 , C C
9 6 5  DA TA  A 9 , 0 1 , 9 D , E 0 , C C , B 9 , C 9  B C

, C C , 1 8 , 6 9 , 0 1 , 9 5 , C 9 , I X , 8 0 , 3 0
3 6 6  D A TA  C D , 8 5 , A A , 8 0 , 2 C , C D , 8 5  0 0
, A B , A 0 , 0 0 , 8 1 , A A , 3 8 , E 8 , 0 1 , C 9
3 6 7  D A TA  1 4 , 8 0 , 1 0 , 0 A , A 8 , 8 9 , 7 A  8 3
, E D , B D , 3 9 , C 9 , 8 9 , 7 8 , C D , 8 1 3 , 3 9
368  D A TA  C 9 , A 0 , 0 1 , 8 1 , A A , A 4 , A C  D i
, 2 0 , 3 A , C 9 , 2 0 , 9 5 , C C , 4 C , 1 0 , 1 : 5
3 6 9  DA TA  A 6 , A C , A 4 , A D , B D , A 8 , E 1 :  4 E
, D 0 , 0 3 , 4 C , 6 3 , C 9 , 8 0 , C 9 , C C , D O
3 7 0  DA TA  C 8 , C C , 9 0 , 0 8 , 1 3 0 , C 4 , C C  6 A
, F 0 , 0 3 , 2 0 , 2 0 , 1 : 1 : , 8 0 , O E , C D , 1 9
371 D A TA  7 9 , 0 8 , C O
3
9 1 1 , 0 E . C D , 9 0  
E l

, 0 3 , F E , O F . C D , A 4 , A D , 2 0 , E 3 , 0 3
3 7 2  D A TA  B D , A 0 , 1 : 1 : , F 0 , 3 5 , C 9 , 0 6  4 8
, 9 0 , 0 F , 9 9 , E 4 , C C , 2 9 , 0 1 , 0 0
9
2 2
3 7 3  D A TA  9 D , A O , C C , 3 8 , 6 9 , 0 5 , 1 0  E 9
, 1 4 , 6 0 , 1 : 9 , C C , C 9 , 0 2 , 5 0 , 1 3 , 9 0

3 7 4  D A TA  A B , C C , F 0 , 0 5 . D O , C 9 , C C  1 2
, 9 0 , 0 5 , B D , A D , C C , A R , 9 9 , 5 E , E 1 3

3 7 5  DA TA  0 0 , 0 3 , B 0 , A A , C C , 9 0 , 1 0  S A
t
C
D
,
A
4
,
A
0
,
8
0
,
A
E
,
C
C
,
F
0
.
3
4
,
1
:
9

3 7 6  D A TA  0 2 , D 0 , 0 6 , 2 0 , 7 0 , C C , 4 1 : 6 9
, E 3 , C 9 , C 9 , 0 4 , 0 0 , 0 0 , 8 0 , 0 F , C O
3 7 7  DA TA  1 9 , 7 0 , 0 8 , 1 : D , B D , O F , C D  3 2
,4c ,E3,1:9,13s ,mcc ,e9,01,no
3 7 8  DA TA  O F , 9 0 , C 9 , C C , 9 0 , 0 D , 1 : 0  139
, B D , C 6 , C C , 9 D , O C , C O
3
4 C , E 3 , C 9

3 7 9  D A TA  2 0 , 6 3 , 1 : C , A 6 , A D , A 4 , A C  DC
, D E
t
3 4 ,
E D ,
M 3
4 , C
D , P
0 , 0
3 , 4
C

3 9 0  D A TA  9 3 , E A , A 9 , 0 1 , 9 9 , 1 : 7 , 1 : 1 :  8 2
, A 9 , 0 0 , 9 9 , 0 E , C O
3
9 9 , C 9 , C C , B D
381 D A T A  0 4 , C D , 9 9 , 1 1 , C D , B U , F 9  8 0
, C C , 9 9 , 1 2 , C D , 9 0 , 0 0 , C O
3
9 9 , O F
36E D A TA  C D , A 0 , 0 0 , 8 1 . A P , F 0 , 3 7  O n
, C 9 , 8 0 , 5 0 , 3 9 , 1 8 , 7 1 3 , F 0 , 1 : E , A 2
3 8 3  D A TA  0 7 , C 9 , 8 C , 9 0 , 0 6 , E 9 , 0 C  3 1
, C A , 4 C , 2 1 , C A , E 9 , 7 F , O A , A 8 , 8 9
3 8 4  D A TA  6 2 , C D , 8 0 , 5 6 , C D , 8 9 , 6 3  3 6
, C D , B D , 5 7 , C D , E 0 , 0 0 , F 0 , 0 A , 4 E
3 8 5  D A TA  5 6 , C O
3
6 E ,
5 7 , C 1 3 , C A ,
4 C  
1 3 6

, 3 8 , C A , A 6 , A 0 , 4 1 : , 5 4 , C A , 9 D , 5 6
3 8 6  D A TA  C D , 9 0 , 5 7 , 1 : D , A 0 , 5 6 , C 0  OB
, A 4
9
A C
,
9 8 ,
0 0 .
C D
,
9 9 ,
A 8 ,
1 : 1
: , A
D

3 8 7  D A TA  5 7 , C O
3
9 9 , 0 C , C D ,
9 3 , A 9  
7 9

A 0 , 0 1 , 8 1 , A A , A 4 , A C , 5 0 , 3 4
3 8 8  DA TA  C D , 2 0 , 9 5 , C C , 8 1 3 , 3 4 , C D  E E
, C 9 , 6 3 , 0 0 , 0 F , B 9 , A 9 , C C , 9 9 , C 6
3 8 9  DA TA  C C , 8 9 , A 8 , C C , 9 9 , C 5 , E C  p q

1 1 , C O , B D , F C , C C , 8 9 , 1 0 , C D
3 9 0  D A TA  5 9 , A A , 1 : 1 : , B D , 3 4 , C O
3
C 9  F S
, 0 1 , 8 0 , 0 9 , 8 9 , 1 0 , C O
3
2 9 , F E , 9 9
391 D A T A  1 0 , C D , A 6 , A D , A 5 , A A , 5 0  L i6
, 3 0 . C D , A 5 , A B , 9 0 , 2 1 : , C D , E 8 , E 0
3 9 2  D A TA  0 3 , 8 0 . 0 3 , 4 C , D 9 , C 8 , A 0  3 2
3
0
0
,
9
1
,
F
A
,
1
8
,
6
5
,
F
A
,
0
8
,
C
D
t
3
0

393  D A TA  C O
3
9 0 , 0 2 , 2 8 ,
6 0 , E 8 , 2 8  
0
5

, 9 1 , F A , 6 5 , F B , C D , 2 C , C D , D O , O F
394  D A TA  A 9 , 0 0 , 9 0 , F F , C F , A 2 , 6 0  F l
, A 9 , 0 0 , 9 0 , A C , C C , E 9 , 1 0 , F O , 6 0

399  D A TA  A 2 , 7 C ,  AS, 0 1 , 9 D ,  9 7 ,  CA FE
, 5 0 , 8 8 , C C , E 8 , 1 0 , F A . A 5 , F A , 1 9
396  D A TA  6 5 , 0 4 ,  8 0 ,  3 0 , CD,  n s ,  FB 132
, 6 9 , 0 0 , 8 0 , 2 C , C D , A 2 , 7 E , A 0 , 0 0
397  D A TA  ,  FA ,  19 ,  6 0 ,  30 ,  ED,  50  AC
, 9 3 , C C , 0 9 , C 9 , 2 1 3 , 9 1 , F A , G D , 2 C
3 9 9  D A TA  C 0
•
9 0 , A F , C C
, C 8 , E 8 , 1
0 F F

, 6 8 , A 9 , 0 1 , 8 D , F F , C F , A 9 , 0 0 , 8 D
399  D A TA  F E ,  CF,  AA, 9 0 ,  A l  , CC, ES E g
, 1 0 , F A , 6 0 , 0 0 , 2 8 , C D , 6 0 , 9 0 , F C
400  D A TA  C C , 6 0 , 9 0 , 0 4 , C D , 6 0 , 9 0  5 8
,re,c c ,w,eo,s 4,CD,Bo,E8,c c
L im D A T A  DO  , OB, AS, 01 , 9D,  M C C  3 c
, A 0 , S 4 , C D , 9 0 , 3 C , C D , 0 6 , 3 C , C D

4 0 2  D A TA  6 0 , 3 C , C D , F 0 , 0 6 , 1 3 0 , 4 4 4 F
, C O
3
8 5 ,
A A ,
6 0 ,
4 1 3
, C D
,
8 5 ,
A 6 ,
6 0

4 0 3  D A TA  A 9 , 0 0 , 9 0 , E e , C C , 6 0 , A 5 A 2
, A A , 9 1 1 , 4 4 , C O
3
1 1 5 , A B ,
9 0 , 4 8 , 1 : 1 3

4 0 4  D A TA  6 0 , 8 D , 5 4 , C O
3
1 3 1 3 , E C , C C 2 6
, D 0 , 0 1 3 , A g , 0 1 , 9 0 , E C , C C , A 0 , 5 4
4 0 9  D A TA  C O
3
9 1 3 , 4 0 , C
O , D E ,
4 0 , 0 0 1 3 0

, 6 0 , 4 0 , C D , F 0 , 0 6 , 1 3 D , 4 C , C O
3
8 5
4 0 6  D A TA  A A ,  ED,  SO, CO , 8 6 ,  AB, 60  PE
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, A 9 , 0 0 , 9 0 , E C , C C , 6 0 , A 5 , A 0 , 9 D
4 0 7  D A TA  4 1 : , C D , A 5 , A 8 , 9 0 , 5 0 , C D
, 6 0 , 9 D , F 0 , C C , 6 0 , 9 0 , 0 9 , C O
3
6 0

4 0 9  D A TA  9 0 , A 4 , C C , 5 0 , 9 0 , F 4 , C C
, 5 0 , 9 0 , 0 0 , C O
3
9 0 , C 9 , 6 4 , 9 0 ,
0 7

4 0 9  D A TA  3 8 , E 9 , 6 4 , 8 0 , 9 7 , C A , 6 0
, 9 9 , A 6 , 1 : 1 : , 6 0 , 9 9 , A C , C C , 6 0 , 9 9

4 1 0  D A TA  A D , C C , 6 0 , 9 9 , A E , C C , 5 0
, 9 9 , C 4 , C C , 6 0 , 9 9 , C A , C C , 6 0 , 9 9

411 D A T A  C E I , 1 : C , 6 0 , B D , C 9 , C C , 0 0
, C 8 , C C , 9 0 , F 7 , A D , A 3 , C C , 2 9 , 0 7

4 1 2  D A TA  4 A , F 0 , 1 A , C 9 , 0 1 , F 0 , 4 6
,1:9,03,F0,4A,e0,n9,cc ,19,70

4 1 3  DA TA  c A , c c , 9 0 , 0 c . E D , 1 3 D A 8
. C C , 6 9 , 0 0 , 4 C , 1 C , C C , 6 0 , A 9 , C C

4 1 4  D A TA  3 8 . F D , C A , C C . 9 D , D E , C 0
, B D , A 8 , C C , E 9 , 0 0 , 9 0 . 0 0 , 1 : 0 , 6 0
4 1 5  DA TA  C 9 , 0 1 , 0 0 , 3 6 , 8 0 , C 5 , C C
, O D , A 8 , C C , 5 0 , 1 C , D 0 , 0 8 , 8 0 , C S
4 1 6  DA TA  C C , O D , A 9 , C C , 9 0 , 1 2 , 8 0
, A 9 , C C , 1 8 , 7 9 , F 4 , C C , 9 0 , A 9 , C C

4 1 7  DA TA  9 0 , 0 3 , F E , A 9
o
C C , 4 C , 6 3
, C C , 8 0 , A 9 , C C , 3 8 , F 9 , F 4 , C C , 9 D

4 1 8  D A TA  A 9 , C C , 8 0 . 0 3 , D E , A 8 , C C
, 4 C , 6 3 , C C , C 9 , 0 3 , F 0 , E A , 1 : 9 , 0 4

4 1 9  D A TA  F 0 , 0 4 , 6 0 , 1 3 0 , A 9 , C C , 9 0
, O D , C D , B D , A 9 , C C . 5 D , O C , C O
3
6 0

4 2 0  D A TA  8 9 , E 4 , C C , 2 9 , 0 1 , 1 3 0 , E C
, B D , A 9 , C C , 4 A , S D , O D , 1 : 0 , 8 0 , A 9
421  D A T A  C C , 6 A , 4 C , 6 C , C C , A 5 , 0 1
, 9 D , S 8 , C D , A 9 , 0 0 , 9 9 , 0 1 , 6 0 , A D
422 DATA s e,me5,01,60,n5,nr 1
, 1 8 , 6 9 , 0 2 , 8 5 , A A , 9 0 , 0 2 , E 6 , A 9

4 2 3  D A TA  6 0 , 0 0 , 0 0 j
-
6 , 0 0 , 0 4 , E O
, 0 4 , 5 9 , 4 1 , 0 0 , 0 4 , E 0 , 2 7 , 1 1 , 4 1
424  D A TA  0 0 , 0 4 , E D , 4 1 , 8 4 . 8 1 , 0 0
, 1 0 , E 0 , 0 6 , 1 4 , 0 0 , 3 4 , 2 6 , 0 0 , O F
4 2 5  DA TA  0 6 , F F , 0 0 , 0 5 , E D , 0 7 , 0 0
, 0 8 , E D , 0 1 , 0 3 , E 0 , 0 0 , 0 2 , 0 3 , E D
4 2 6  DA TA  0 0 , 0 3 , E D , 0 1 , 0 0 , 0 5 , E D
, 0 1 , 0 1 , 0 0 , 0 3 , E 0 , 6 4 , 0 0 , 0 0 , 2 A
4 2 7  DA TA  2 A , O E , 0 0 , 4 1 , 4 1 , 8 1 , 0 0
. 0 1 , 0 1 , 0 0 , 0 0 , 1 9 , 1 F , 0 3 , 0 0 , 9 6
4 2 8  DA TA  1 E , 0 0 , 0 0 , 5 9 , 0 4 , 8 4 , 0 4
. 4 1 , 1 9 , 2 A , 1 1 , 2 7 , 8 4 , 0 1 , 4 1 , 1 F
4 2 9  DA TA  2 A , B 4 , 4 1 , 0 0 , 0 0 , 8 1 , 0 3
, 0 9 , 0 0 , 0 A , 6 0 , 0 F , 9 0 , 9 1 , 9 2 , 0 0
4 3 0  D A TA  7 2 , 4 A , 1 4 , 0 0 , 0 9 , 1 8 , 0 3
, 0 1 , 0 0 , 0 6 , E D , O F , 0 0 . 0 3 , E D , 1 1
431  D A T A  0 0 , 6 A , 0 8 , 1 0 , 0 0 , 9 0 , 9 1
, 9 2 , 0 0 , 2 6 , 0 6 , 9 4 , 0 0 , 9 0 , 9 1 , 9 1
4 3 2  D A TA  0 0 , 2 9 , 0 0 , 2 7 , 1 1 , 3 7 , 0 0
, 0 7 , 0 E , 1 5 , 4 1 , 2 1 , 1 1 , 9 1 , 5 1 , 8 3
433 DATA 68,e8,39.93,s0,31:,49
, A 5 , 9 0 , A F , 6 9 , 8 9 , D 7 , C 4 , E 3 , 0 0
4 3 4  D A T A  9 9 , D 1 ) , 0 0 , E A , 2 9 , F 8 , 1 0
, 2 A , C B , 3 2 , C 8 , 2 6 , C 8 , 1 3 9 , C 9 , 9 C
4 3 5  n n r i l  C 8 , 0 3 , E D , C F , C 8 , 0 3 , C 8
, D F , C 8 , 3 9 , C 8 , 0 9 , C 9 , 8 0 , C 8 , 8 4
4 3 6  D A TA  C B , A C , C B
4
O 7 , C 1 3 , 3 A , C 8
, 6 6 , C 8 , 7 1 , E 8 , 9 0 , C 9 , A R , C B
4
O 3
437  D A TA  8 6 , 0 3 , 0 0 , 0 7 , 0 E , 1 5 , 0 A
, 0 8 , 2 8 , 6 4 , 1 4 , 0 8
9
0 0 , 0 0 , 4 1 , 2 1
4 3 8  D A TA  1 1 , 8 1 , 0 0 , 9 2 , 9 7 . 9 7 , 0 0
, 0 2 , 0 0 , 0 3 , E 0 , 1 4 , 1 E , 2 4 , 0 0 , 6 4

4 3 9  D A TA  0 3 , E D , 0 0 , 1 4 , 0 C , 3 4 . 0 0
, 6 4 , 6 6 , 6 8 , 0 0 . 9 3 , 6 9 , 9 8 , 3 9 , 5 3
4 4 0  D A TA  8 0 , 9 C , 4 5 , A 5 , 9 0 , A F , 6 9
, 8 5 , 0 7 , C 4 . E 3 , 0 0 , 9 9 , D D , 0 0 , E A
441 D A T A  2 5 , F 8 , 1 0 , 0 0 , 0 3 . E 0 , 7 7
, 0 0 , 1 6 , E 0 . 2 0 , 5 8 , F F . 2 0 , 1 5 , F 0
4 4 2  DA TA  S A , 2 0 , 6 0 , C F , 7 A , A 9 , 0 0
, 3 A , 8 5 , F D , A 9 , 4 0 , 8 5 , F E , F A , D A
4 4 3  D A TA  A 5 , 1 9 , S A , 8 0 , 1 1 , 0 0 , 9 0
, 1 8 , 0 0 , 2 0 , 6 0 , C F , 2 0 , 6 0 , C F , 2 0

4 4 4  D A TA  6 0 , C F , A 9 , C 8 , 8 0 , 1 6 , 0 0
,78.sm,A9,08,80,2e,130,A9,00

4 4 9  D A TA  9 0 , 2 1 , 0 0 , A 2 , 9 0 , E A , E A
, F A , 2 0 , 3 9 , C 7 , D A , 2 0 , 6 0 , C F , 7 A

4 4 5  D A TA  7 A , A 9 , 0 1 , 8 0 , 9 6 , 0 2 , A 9
, 7 E , 9 0 , 7 8 , 1 : 7 , A 9 , F 6 , 9 0 , 2 9 , 0 3

4 4 7  DA TA  7 A , 5 5 , 2 0 , 6 0 , C F , 2 0 , 6 0



, C F 7 , 5 0 , 3 A , 0 3 , E D , A 9 , F F , 8 5  0 1
F3  4 4 8  D A TA  0 0 , 2 0 , 2 E , C F , A 0 , 0 0 , 8 1

, F D , C 9 , F F , D 0 , 0 9 , A 9 , 2 0 , 8 0 , 8 9  S C
DE 4 4 9  D A TA  C F , 4 C , 2 0 , C F , C 9 , F E , D 0

. 0 8 , A 9 , 1 6 , 8 0 , 8 8 , C F , 4 C , 2 0 , 1 F  C 3
91 4 5 0  D A TA  C S . F D , D A , 0 0 , 0 8 , 0 9 , 0 C

, 8 D , 8 9 , C F , 4 E , 2 0 , C F , C 9 , F C , D 0  l E
E6 4 5 1  D A T A  0 9 , 0 9 , 0 2 , 9 0 , 8 9 , C F , 4 C

, 2 0 , C F , 7 A , C 9 , F 1 3 , 0 0 , 0 5 , A 9 , 0 1  1 0
AO 4 E 2  D A TA  4 C , 6 1 , C F , C 9 , F A , D 0 , 0 5

.n9,0s ,4c ,61,cF,cs ,Fs ,5A,D0 1 4
De 4 5 3  D A TA  O S , A 9 , 1 8 , 4 C , 5 1 , C F , C 9

. 0 0 , D 0 , 5 0 , 3 A , E E
t
8 C , C F , A 9 , F 8  
A D

52 4 5 4  D A TA  8 0 , 0 0
5
C O
3
A 9 , 0 0 , A A , A 9

, E 8 , D 0 , F D , C 8 , 0 0 , F A , E E , 0 0 , C 0  9 0
71 4 5 5  DA TA  A D , 0 0 , C O
3
D O , F 2 , A 9 , 9 3

, 2 0 , D e , F F , 4 C , 0 3 , C E , D O , F 0 , E E  0 9
CC 4 5 6  D A TA  0 7 , C E , A 0 , 0 7 , C E , C 9 , 3 0

. D 0 , E S , 8 8 , S A , 0 0 . D 9 , 7 8 , 3 A , A 9  C E
8 6  4 5 7  D A TA  F F , 8 0 , 0 E , D 4 , A 9 , 8 1 , 8 0

. 1 2 , D 4 , 4 C , 0 0 , C E , 9 5 , 0 3 , A 0 , 0 0  C D
1? 4 5 8  D A TA  8 4 , 0 2 , A 0 , 1 8 , D 4 , 9 1 , 0 2

, C 9 , 0 0 , F 8 , E 5 , 0 3 , A 5 , 0 3 , C 9 , C F  C C
4 5  4 5 9  D A T A  D 0 , F 0 , 5 C , 1 9 , C F . E 2 , F E

, 2 0 . 1 3 2 , F F , 2 0 , 2 6 . C F , 4 C , 6 7 , C E  A 3
FC 4 6 0  D A TA  7 A , E 6 , F D , D 0 , 0 2 , E 5 , F E

, 6 0 , 3 8 , 2 0 , 0 A , E 5 , D A , 9 1 , 0 1 , 4 9  8 4
92  4 5 1  D A T A  A 5 , 0 1 , 8 5 , 0 2 , A 5 , D 2 , 1 8

, 6 9 , 0 4 , 8 5 , 0 3 , A D , 9 5 , 0 2 , 9 1 , 0 2  4 C
03  4 5 2  D A TA  P 9 , A 0 , 9 1 , 0 1 , 0 9 , 0 0 , 8 0

, 2 0 , 0 0 , A E , 9 9 , C F , C A , F 0 , 0 9 , A D  9 E
BO 4 6 3  D A TA  1 2 , 0 0 , 0 0 , F E 1 , 4 C , S 2 , C F

, 5 8 , 9 1 , D 1 . 6 0 , 8 D , 8 1 3 , C F , F A , A D  C O
FE 4 6 4  D A TA  9 9 , C F , 9 D , B A , C F , 3 A , A 9

, e 0 , 8 0 , 8 9 , C F , 2 0 , 2 E , C F , C E , 9 8  2 F
I R 4 6 5  DA TA  C F , D O , F 8 , A D , 8 A , C F , 8 0

, 8 9 , C F , A D , 9 C , C F , 0 0 , 0 3 , 4 C , e 0  A D
3B 4 6 5  DA TA  C F , 7 A , 6 0 , 2 0 , 2 0 , 0 0 , 1 C

, 4 5 , 0 0 , C A , C O
3
0 0 , 0 7 , E D , A C ,
0 0  
F E

31 4 6 7  DA TA  5 8 , E D , 0 1 , A 2 , 0 0 , 8 1 3
9
F 1

, 1 F , 9 0 , 1 0 , 0 1 , E 8 , 0 0 , F 7 , A 2 , 3 4  C 7
Ce 4 6 9  DA TA  1 3 0 , 5 8 , 2 0 , 9 D , 0 0 , 0 3 . E 8

, 9 0 , F 7 , E A , E A , A 2 , F F , 9 A , A 9 , 0 0  8 8

C64 + D I S K " ' CEO

4 6 9  D A TA  5 E , 2 1 : 1 , 3 8 , E 9 , 0 1 , 8 6 , F E
, A 9 , 0 0 , 8 5 , 2 E , E 9 , 0 0 , 5 5 , F F , A 9  O F
4 7 0  D A TA  A E , 8 5 , F C , A 9 , 1 F , 8 5 , F D
, A D , 2 1 , 0 0 , 8 5 , F 8 , 4 C , 5 2 , 0 1 , 0 0  4 A
471  D A T A  0 7 , E 8 , 3 9 , 0 9 . 0 1 1 , 0 0 , 9 7
, 3 4 , 3 3 , 2 C , 3 0 , 3 1 , 3 A , 9 7 , 3 4 , 3 4  0 2
4 7 2  DA TA  2 C , 3 8 , 3 A , 9 7 , 3 4 , 3 5 , 2 C
, 3 0 , 3 A
$
9 7 , 3 4 ,
3 5 , 2 C ,
3 1 , 3 3 ,
3 A  
A
o

4 7 3  DA TA  9 7 , 4 9 , C 5 , F C , A 5 , F C , C 9
, F F , 0 0 , 0 2 , C 6 , F D , 6 9 , 6 0 , 4 9 , A 0  1 7
4 7 4  D A TA  2 0 , D 0 , 4 9 , 0 3 , 9 D , 2 0 , 0 0
, C 6 , F E , A 5 , F E , C 9 , F F , 0 0 , 0 2 , C 5  I S
4 7 5  DA TA  F F , 5 8 , 5 0 , A 0 , 0 0 , 8 1 , F C
,c9,n,00,1e,EA,03,E13,20,3e 7 8
4 7 5  DA TA  0 1 , 1 3 1 , F C , A A , 2 0 , 3 0 , 0 1
, 8 1 , F C , 9 1 , F E , 2 0 , 3 D , 0 1 , C A , 0 0  B E

4 7 7  D A TA  F 8 , F 0 , 0 5 , 9 1 , F E , 2 0 , 3 0
, 0 1 , A 6 , F C , C A , 8 5 , F C , E 0 , F F , D 0  O F
4 7 8  D A TA  0 2 , C 5 , M A 5 , F E , C 9 , 1 F
, A 5 , F F , E 9 , 0 8 , 8 0 , C 8 , A 5 , F 8 , 9 0  0 A
9 7 9  DA TA  2 0 , D 0 , A 9 , 3 7 , 8 5 , 0 1 , 2 0
, G 0 , A 5 , 2 0 , 8 E , A 6 , A e
v
1 F , B D , 1 0  
3 8

4 9 0  DA TA  0 1 , 9 0 , 0 0 , 0 9 , C A , D O , F 7
, A 9 , E 0 . 4 E , 3 4 , 0 3 , 4 C
5
A E , A 7 , E E  
O D

481 D A T A  A 2 , 0 0 , 9 9 . 8 2 , 2 3 , 9 1 3 , 1 0
, 0 1 , E 8 , 0 0 , F 7 , A 2 , 3 4 , 9 D , E 9 , 2 3  C a
4 8 2  DA TA  9 D , 0 0 , 0 3 , E 8 , 0 0 , F 7 , E A  C3
,EA,A2,FF,sAiti9,90,e5,20,3e F A
4 8 3  D A TA  E 9 , 0 1 , 8 5 , F E , A 9 , 2 5 , 8 5
, 2 E , E 9 , 0 0 , 8 5 , F F , A 9 , 3 F , 8 5 , F C  F B

4 9 4  D A TA  A 9 , 2 3 , 8 5 , F D , A D , 2 1 , 0 0
, 8 5 , F 2 , 4 C , 5 2 , 0 1 , 0 0 , 0 0 , 0 0 , 0 0  0 1
485 DATA 0 0 , 0 0 , 0 0 , 1 9 , 0 8 , 0 A , 0 0
, 9 7 , 3 5 , 3 3 , 3 2 , 3 8 , 3 0 , 2 C , 3 1 , 3 5  0 1
4 8 6  D A TA  3 A , 8 7 . 3 5 , 3 3 , 3 2 , 3 8 , 3 1
, 2 C , 3 1 , 3 2 , 0 0 , 2 7 , 0 8 , 0 8 , 0 0 , 8 8  r r
987 DATA c 7 ,26 ,49 ,c 6 ,n ,As . r c
, C 9 , F F , D 0 , 0 2 , C 5 , F D , 6 1 3 , 6 0 , 4 8  F F

9 8 8  DA TA  A D , 2 0 , 1 3 0 , 4 E , 0 3 , 8 0 , 2 0
, 0 0 , C 6 , F E , A S , F E , C 9 , F r
o
0 0 , 0 2  4 8

4 8 9  DA TA  C 6 . F F , 6 8 , 6 0 , 1 1 0 , 0 0 , 1 3 1
, F C , C 9 , E B
4
O 0 , 1 8
J
E A , E A , E A
, 2 0

4 9 0  D A TA  3 0 , 0 1 , 8 1 , F C , A A , 2 0 , 3 0

O1WW166 H A I  O W  0 1 6
1
1 1 W  A  
‘ 9 1 1 1 1 1 6 1 t
$  
U P 6
1 1 W 1
6 1 6 W
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SHIM? TYPE I I I  YOUR LETTER FR011 THE
KEVSOARO M V O  ALL HORHAL FR1HT COHHAUDS
TO HAKE AL7tRATIOH5 OR CAPHAS:S PARTS O r
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, 0 1 , 8 1 J C , 9 1 , F E , 2 0 , 3 1 3 , 0 1 , C A
491 D A T A  D O , F 8 , F 0 , 0 5 , 9 1 , F E , 2 0
, 3 0 , 0 1 , A 6 , F C , C A , 9 6 , F C , E 0 , F F
4 9 2  DA TA  0 0 , 0 2 , C 6 , F O , A 5 , F E , C 8
, 1 F , A 5 , F F , E 9 , 0 8 , 8 0 , C 8 , A S , F 1 3
4 9 3  DA TA  8 0 , 2 0 , D 0 , A 9 , 3 7 , 8 5 , 0 1
, 2 0 , 6 0 , A 6
.
,
2 0 , 9 E , A S
, A 2 , 1 F , 8 0

494 DATA 10,04,9o,00,08,c Ax 0
,F7,1ne,n,9c,34,e3,Lic,11E.A7
495  D A TA  E E , E E , E E , E E , E E , E E , E E
, E E , E E , E E , E E , E E , E E , E E , E E , E E
496  D A TA  E E , E E , E E , E E , E E , E E , E E
, E E , E E , E E , E E , E E , E E . E E , E E , E E
497  D A TA  A 9 , 0 0 , A 8 , 8 5 , F 8 , 9 5 , F 0
, A 9 , 8 0 , 8 5 , F C , A 9 , 0 9 , 8 5 , F E , B 1
499  D A TA  F 8 , 9 1 , F D , C 9 , 0 0 , F 9 , E S
, F C , E 5 , F E , A 5 , F C , C 9 , A 0 , 0 0 , E F
4 9 9  D A TA  A 5 , B A , A A , A 8 , 2 0 , B A , F F
, A 9 , 0 1 3 , A 2 , 9 C , A 0 , 9 C , 2 0 , 8 9 , F F
5 0 0  DA TA  A 5 , 0 1 , 8 5 , 2 9
9
A 9 , 0 8 , 8 5
, 2 C , A 9 , 2 1 3 , A 2 , 2 0 , A 0 , 2 4 . 2 0 , 0 9
501 D A T A  F F , 4 C , 6 6 , F E , D E , E E , E E
, E E , E E , E E , E E . E E , 9 C , 4 5 , 5 4 , 5 4
5 0 2  D A TA  4 5 , 5 2 , 2 0 , 5 7 , 5 2 , 4 9 , 5 4
, 4 5 , 5 2 , E E , E E , E E , E E , E E , E E , E E
5 0 3
SO4
5 0 5

5 0 6

5 0 7  L E T T E R  W RI TE R B Y  L E
S A L L A N  -
5 0 8  •

5 0 9  :  2 8  A TK I NS O N D R I U E  NEW
PORT I W
5 1 0

E l l
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promoted as one of the major uses of
computers i n  t h e  coming years.
However, in  the past home control
systems were expensive, difficult to
use, and were only available on micros
with good , complex interfacing
systems l ike the BBC Micro. More
common co mp u te r s  l i k e  t h e
Commodore 64 were not really used at
all. One unbuffered user port that
doubled as an RS232, and an obscure
custom serial system, isn't really the
stuff that interfacing dreams are made
of.

Finally, there is now on the market
an easy to  use home control system
that i s  available across a  range o f
micros including the Commodore 64.
The starter pack f o r  Red Boxes
comprises th e  main  controller —
called 'Red Leader', and two control
units — an infra-red detector (red two)
and a  plug actuator (red one). The
concept behind the Red Boxes is the
controller unit 'talking' to all the other
units via a modulated serial link via the
mains.

Red Leader is a computer in itself.
Comprising a  6502  der i va ti ve
processor just like the C64, 8K of RAM,
and a  BBC-like control Basic. The
Commodore 64 connects to this and is
used as a terminal. The way this is done
is extremely clever. A wire is connected
on the C64. Press 'Run/Stop' and the
Red Leader behaves just like a cassette
player, sending cassette-type signals to
the Commodore 64.

HARDWARE

Red Boxes
Now there's a home control system available for the

C64, which will switch on the kettle and the telly or even
warn o f intruders.

By Mycrolit Appleby

After a  short time the terminal
program is loaded into the computer
and the link between the Red Leader
and the Commodore 64 turns into a
proper two-way serial link. You will
then drop into the control program
mode.

This mode is the simplest operating
method on the Red Boxes system (the
other being Red Basic, but more o f
that later). You are presented with a
menu where you can log-on devices
(i.e. tell Red Leader that they exist)
type in their code addresses. turn them
on or off and set them up to turn on or
off at specific times. You can even
relate the input of one to the output of
another so that a  movement on the
infra-red detector w i l l  activate an
alarm for instance.

This p rog ram. w h i l s t  be ing
extremely simple, i s  a l so  q u i te
powerful and lets you perform all the
major actions that you would want to
in a quick and easy manner. However
for complex, multi-unit, interaction
you need to get down to some planning
and programming. For this you need
to use Red Basic and probably need to
get hold of the Projects Manual (good
value at 9
1
) .Documentation

The manual supplied gives you some
simple information on the Basic, but is
really aimed at the inexperienced user
so goes into more detail about the
menu program. The Projects Manual
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on the other hand, is one of the better
tomes that I  have read. Going into
enough detail f o r  the  experienced
programmer o u t t o  d o  something
really flashy, or the beginner who is au
fait with Commodore Basic and wants
to get down to using Red Basic.

If you have ever used a BBC micro
you will be immediately used to Red
Basic as Red Basic is a subset of BBC
Basic, with a lot o f extra commands
added to handle the control aspect of
the system. If you think that Red Basic
being the same as BBC Basic is a little
strange, then you won't when you hear
about t h e  Founder o f  General
Information Systems (the people who
make Red Boxes). Chris Curry (for it
is he) started Acorn many years ago
and this is one of the first projects that
he has embarked on since the Acorn
shake up.

As well as most of the BBC Basic
commands and instructions — which
includes mo st o f  the  structured
programming a ids (repeat, gosub
name, long variable names etc.) there
are commands to log-on devices and
manipulate them. As this Basic is a lot
more advanced than the Commodore
64 Basic, you should have no trouble at
all in telling units to do whatever you
want, especially wi th  the real-time
commands. These are commands that
are very similar to some commands on
the Amstrad. Sections of program are
executed when a n  external device
instructs them. So i f the timer section
of your program is controlling the



heating and a burglar trips the infra-
red motion detector then the 'alarm'
section o f  your program can  b e
activated.

8K may not sound like a lot, but try
and think o f  the last time that you
wrote a program that was actually 8K
in length. Remember, you don't have
to worry about screen o r  colour
memory, o r  sprites, o r  sound. The
Commodore 64 handles al l  o f  that.
And i f  Basic is a b i t tight you can
always switch to machine code.

The Red Leader uses a  6502
processor, and you can program it in
machine code by pokeing code into
memory and then executing i t. The
Projects manual c a m s  a  l i s t o f
operating system functions which are
very similar in a  lot o f ways to the
Commodore Kernal system. The Basic
has the same memory management
aids as the original BBC Basic with
pseudo-variables like Page and Top to
indicate when the Basic program is
going to sit, and Lomem and Himem
to reserve space for the machine code
area. T h e  operating system a n d
memory areas are also very similar to
the BBC, even down to  where the
system memory ends.

The Basic can also save any
programs written under i t to  a tape
connected to the Commodore 64. To
do this, the Red Leader first transfers
the contents of its memory to the C64.
You must then disconnect Red Leader
and connect up a tape recorder, and
write t o  tape. Th e n  re-connect
everything up.

The main plugs o f this system is
that when yo u  have a  program
debugged and working to your satis-
faction, y o u  c a n  u n p l u g  t h e
Commodore 64  from Red Leader
completely and use i t for something
else or whatever. Yet, Red Leader will
just sit there executing your program
forever. However, you can leave your
Commodore 64 connected if you want
to — i f you need to see information
displayed on the screen for instance —
though the power consumption over a
period o f  time would be offputting.
The Red Leader on its own uses up
very little power, and i t is feasible to
leave it switched on all the time.

Reds One and Two

The two units supplied with the starter
pack are Red One and Red Two
(sounds a bi t l ike something out o f
Apocalypse Now). Red One i s the
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actuator. This is a unit that plugs into
the mains at one end and then has a
mains socket at the other. Anything
you like can be connected to this and
turned on and o ff from Red Leader.
There is also a manual override on the
unit to toggle it on and off as you see
fit. A n  L ED  on the box tells you
whether i t is on or off.

Red Two is an infra-red motion
detector. One end plugs into the mains
(as usual) and at the other end is a
small box about half the size of Red
One and Red Leader. In this is a large
window. I f  anything that i s  a t  a
different temperature th a n  t h e
surrounding air moves within 16 feet
of it then a signal is sent back to Red
Leader.

All three units come with wall
mounting brackets with all screws and
Rawlplugs, though they don't need to
be wall mounted, i t is excellent that
these are included. The cables are also
very long, over six feet in most cases.
This is just about the right length.
Usually on systems such as these the
cables are not quite long enough. I
think that they got i t right this time.

In the near future GIS wi l l  be
releasing an alarm unit and an analog
input unit. These wil l  allow you to
build up an alarm system more easily
or control a  thermostat for heating.
Next in line are temperature probes
and an RS232 link.

This last un i t w i l l  al low your
computer t o  ta l k  t o  a  printer i n
another ro o m, o r  even another
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building, by sending its information
down the mains line. This could also be
used in  networking computers in  a
simple and easy manner.

I f  anyone is worrying about the
mains system, don't. It is perfectly safe
and very well worked out. Each unit
has its own unique serial number and
the Red Leader has to know what it is.
So whilst yiou could control your next
door neighbour's heating system,
you'd have to  know his encryption
code first. However, i f you wanted to
communicate with a friend down the
road, as long as you were on the same
local ring main, and within a  few
hundred yards, you could do it.

Verdict

On the whole this is a brilliant system.
One of my main interests in computers
is in the field of real event control. And
this is the easiest to  use, safest, and
most well thought out system that I
have ever seen. This only obstacles in
its path are public resistance to this
sort o f  thing, and the price which,
though low for a control system, is
still high for the average Commodore
owner. I  will watch this with interest.

Touchline
Company: G e n e r a l  I n f o r m a t io n
Systems, I  White Har t Yard, London
SE! INX Price: £129 (starter pack).

I
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Pat on the Back

m a y  I  congratulate you on the. M
Ts n e w  l ayou t a n d  sty le  o f  Yo u r
nd C o m m o d o r e .  It is a great improvement.
nd I  am glad to see you have stayed away
I I f r o m  the craze in other magazines for
in c a t e r i n g  fo r  games players a t  the
his e x p e n s e  of the rest of us. The contents
At, s e e m  to me now to be just about right.
is T h e  magazine is well laid out, with a

we g o o d  clear typeface and the type-in
st. IN l i s t i n g s  are much clearer.

There is only one fault. Did your
proof reader once work f o r  The
Guardian? I ask this as I have spotted a

0 12 n u m b e r  o f  typographical e rro rs
Ion t h r o u g h o u t  the magazine.
). Y o u r  Commodore must now go to

11  t h e  top o f  the class for getting the

formula right. I  buy most magazines
for the Commodore including some
American and Canadian ones. Your
Commodore is now the best for lay out
the content.

The free tape has gone into rny
collection o f  utilities. I  already had
most of the utilities but not in two such
useful programs. I will be using them
often.

As an ancient in my mid-forties. I
find using my computer fo r  letter
writing and working on a novel (for
enjoyment not fo r publication) very
relaxing after a hard days work on the
roads as a council worker. Keep up the
good work.
David Peacock. Fleetwood

Thank you for your all too well deserved
praise, David (well. why be modest?).
Our proof reader has been soundly
whipped and demoted to tea lady until
such time as she sees the error o f her
wars!
Ed.

Labour of Love

M A I L

Letters
Your opinions are what counts. Let us know how you

feel about anything connected with Commodore
CO mputers.

.

.
H
a
v
i
n
g  
r
e
c
e
n
t
l
y  
r
e
c
e
i
v
e
d  
m
y  
c
o
p
y

of Your Commodore January '87, I was
interested in an article by Stuart Cooke
on Fault Finding. I am sure that a lot
of readers will find it very helpful.

It wasd not long after purchasing
my fi rst computer that I  came up
against a problem which I found very
frustrating. I t  was the difficulty o f
typing i n  listings without making
mistakes. Although I can type about
35 words per minute when writing a
letter, i t is quite a different problem
trying to read the listing and type at the
same time. I have to see the keys and
see where my fingers are going. Thus
when constantly having to stop and
read the listing, then remember it, the
task could be quite infuriating.

After giving th e  matter some
thought I  devised a method that has
worked perfectly f o r  myself, and
perhaps it may be of use to others.

I record the whole program on a
tape recorder at such a speed that when
played back, i t  allows me  t o  s i t
comfortable and type merrily away
without having to take my eyes off the
keyboard. If a foot switch is inserted in
the control line for stop and start of the
recorder i t is possible to stop at once
correct the mistake, or if the recording
has got a little ahead o f your typing
catch u p  before operating the foot
switch once more,

It does take time to  record the
listing, but the elimination of constant
mistakes in typing and most of all the
frustration o f  continually correcting
them, has been a great boon.

I hope that this suggestion will be
of value to other readers.
Flight Lieutenant C.Lee RAF (reed)
Ha rlepool.
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l f  any other readers have ingenious lime
saving ideas, perhaps they would like to
pass on their pearls o f wisdom for the
enlightenment o f the masses.
Ed.

Disillusioned
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your January issue. I am afraid that I
do not share his enthusiasm for the
C16/Plus/4 User Club,

Having paid u p  subscription i n
mid-November, I  am still waiting for
the so called 'magazine' for November.
December and January. '20 User' did
appear i n  August. September and
October a s  ve ry  p o o r  8 "  X  6 "
pamphlets.

Unfortunately, this is not the first
time I have lost out on clubs who start
in a blaze of enthusiasm and disappear
within a month or so. My experience is
probably shared by hundreds of other
computer owners whose eagerness is
blunted by being ripped off in a similar
fashion.

I can only suggest that your readers
think twice before parting with their
cash, particularly i f the publication is
not available at a newsagent like your
own magazine.
David Jackson, Luton

We would like to recomnwnd to readers
that they check out the reputation o f
computer clubs as far as possible Wore
parting it fib any money. I f  you have any
reason at all to doubt the reliability of a
club then don't send attr money. 1CPUG
is probably th e  most wei t known
Commodore club and they may be able
to give _roll information as to specific
groups or clubs which they have checked
out themselves. Contact: 1CPUG, 30
Brancaster Road. Newbury Park,
Ilford. Essex 1G2 711P.



W ien printing text on the screen
of a Commodore 64 you are normally
stuck w i th  the  standard small size
character set, Should you require to
attract someone's attention to a piece
of text then you can change the colour,
reverse it etc.

This program, for the C64, makes
it possible to highlight your text with
double size characters (I6x 16) adding
a new dimension to your text displays.

The program is written entirely in
machine code. The version printed
here is presented in the form of a Basic
loader which POKEs the machine code
and th e  n e w  character se t i n to
memory.

Also printed here is a  demon-
stration program which is automatic-
ally loaded b y  the  machine code
loader,
In Use
This program makes it possible to have
both the new expanded character set
and the normal C64 character set on
screen a t  any one time. Switching
between the  tw o  character sets i s
extremely easy. Insert a CONTROL-D
character into a print statement and
the text wi l l  appear i n  double size
print, A  CONTROL-N character will
return things to normal, The demon-
stration program makes this a l ittle
clearer.

The machine code program has
four sections.

PROGRAM:OBLPRINT LOADER

AS 0 REM BASIC a  LO AD M/ CO DE
15 150 P R/ NT"E S P C3 MATA THE N LO

BE 1 REM AO a  RUN P A R T2 " : P R I N T"  2 . MA!
N PROGRAM"

02 2 REM *  D O U B L E  P RI NT LO A 91 160 P RI NTTA8 C9 )"E CB2 S 3 "
DER • 27 170 P RI NTTABC8)"E RV S O N3P R ESS

BC 3 REM * ANY KE Y  TO  CO NTI NUE "
E2 1E0 G E TAS : I FAS * ""THE N1 0 0

SG 4 REM *  CO P Y RI G HT E . R. O URAN BA 190 REM LO AD Mi CO O F
T 1 9 8 6  • 78 200  GOSUB300

BA S REM 0 SF 210 P RI NI TAB(8 )"E RV S O N1 P R ESS
ANY KE Y  TO  CO NTI NUE "

3F 6 REM 21 220  G E TAS I FAS . . ""THE N2 2 0
•3 230  P RI NT"E CLR, BLACKJ ":RE M L

92 10 P 0 K E S 3 2 8 0 . 0 P 0 K E 5 3 2 6 1 , 0 : F LEAR &  BLACK SCREEN
RI NT"LCLR, CY AN3 "; :P RI NTTAB(1 c l 240  REM SETUP BAS I C &  KE Y BOA
0)"DOUBLE P R I N T LO ADER" PD BUFFE R

7E 20 P R I N T: P R I N T"  RESETS S TART 21 250 P O KE 4 4 , 1 6 :P O KE 4 0 9 6 , 0 : PDX

De
OF BAS I C TO  $ 1 0 0 0  &  THE N"

30 P RI NT"AUTO  LOADS &  RUNS B E 6 3 1 , 1 3 1 :P O KE 6 3 2 , 1 3 :P DKE 1 Se,

OTH DOUBLE P R I N T &FSPC33THE CB 252 REM I F  US I NG  D I S K  CHA NEE
MAIN PROGRAM." ABOVE L I N E  TO

41 40 P R I N T"  THE  MAI N PROGRAM S ns 2S3 REM P O KE 44 . 15 :P O KE 409 5 , 0

51
HOULE) S E T THE  SCREEN"
50 PRINT"COLOURS &  'S Y S 4 9 1 8 2

:LOAD " D B L P R I N T SAMPLE",
254 REM THE N RUN T H I S  PRO BRA

' I N  I T S  1 S T L I N E . " M WHEN LOADED
BO 5 0  P R I N T"  T H I S  TE X T CAN BE  D 61 250 NEW:END

ELETED O R MO DI FI E D TO TAS TE . " BF 300 REM M/ CDDE DATA LDADE R
ERROR TRAP

92 70 P R I N T"  TO  US E  DOUBLE P R I N 37 310 P RI NT"E CLR, CY AN1 "i :P R INT
I  E I THE R I NS E RT A " TABC10)"00UBLE  P R I NT LO AD ER"

OF 00 P RI NT"E CTRL/ 0 3  I N  THE  P R I :PRI NT
NI  S TRI NG  O R C H R S ( 4 ) , " ; BB 320 PRI NT"CSPCB1DATA LO AD ER

56 90 P R I N T"  TO  S WI TCH BACK US E ERROR TRAP ":  PRINT
CCTRL/N1 O R CHRS (1 4 )O R CHRS 27 330 PRI NT"ESPC51PLEASE WA I T

C 1 4 2 ) . " FOR M/CODE TO  LO AD": P RI NT
62 100 P R I N T"  WHEN LOADED THE  M 2A 340 PRI NT"CSPC63LEAUE P LA Y 0

AI N r h o  RO UTI NE  L I E S  B$ C0 0 0 N TAP E  DEPRESSED": PRINT
TO $ 0 2 0 0 . " ; C6 350  READSA:READEA:READLN: REA

04 l i e  P RI NT"THE  NEW CHARACTER DI N
SET 1STO CCUPI ES 5 0 2 0 0  TO  SOP DA 360  FO RN-S ATO E AS TE P 15;T* 0 ;FO
00,WHEN ACTI V ATE D"; RI * OTO1S

7A 120 P R I NT"  I T  I S  MOVED TO  $  2 7 370 I FN+ I >E ATHE NI ° 1 5 :G O TO 390
0800 TO  $ 1 0 0 0 . "

Be 130 P R I N T"  A  PROGRAM US I NG  0 Fc 360 RE ADP :P O KE N4-1 , P :T-T+P
DUBLE P RI NT SHOULD BE  I N  2  P c3 390  NE X TI :RE ADP : I FT<>P THE NPR
ARTS : - I N T

-
E R
R O
R  
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I
N
E
"
L
N
:
E
N
D

CA 140 P R I N T"  1 . LO ACE R TO  RE S E T I s 400  LN* LN+ I N: NE X TN. P RI NT" FI N

a) A  machine code routine that turns
off the interrupts, wedges in the new
vectors for the double height program
and moves the new character set from
$0800 to $1000.

b) The new interrupt routine. This
looks fo r  raster interrupts a t pre-
defined lines that correspond to  the
text lines. When the interrupt occurs
the character set and next raster line
are set.

C64 U T I L I T Y " '

Double Print
I f  you want to attract someone's attention to something.
then the bigger the better. This utility  allows you to use

double height characters on a C64.

By Bruce Durant

c) The new print routine. This first
establishes that output is to the screen,
then i t  fixes the character set and
outputs using the C64's KERNAI.
print routine.

d) The new character set. This i s
initially stored a t $C200 to  SCAM
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progra tn.

until moved by routine (a).

The whole program can be saved as
a machine code routine from $C000 to
SCA00 provided that any program
that uses it moves the start of Basic up
to $1000. Use SYS 49152 to start the



C64 U T I L I T Y ' ,

E

1SHED LO A DI NG '  RE TURN 41,127,E01, 2225 FO 063 DA TA  1 2 0 , 0 , 0 , 2 1 0 , 0 , 0 , 0 , 0lE 500  REM DB L P RI NT M/ CO DE 9E 529 DA TA  1 5 , 2 4 0 , 6 0 , 1 0 5 . 2 1 4 , 2 . 2 4 , 2 4 , 4 9 . 1 5 2 , 0 , 0 , 0 . 0 ,  6 5 6DE 501 DA TA  4 5 1 5 2 ,  5 1 7 1 2 ,  5 0 2 , 0 1 . 2 4 , 1 4 4 , 5 4 , 1 5 5 , 2 1 8 , 9 , 1 2 9 , 1 36 664 DA TA  1 2 9 . 1 2 6 , 1 2 9 , 1 5 2 , 0 , 01 3 3 , 2 1 9 , 1 6 5 ,  2 1 5 7 .
0
.
0
,
0
,
0
,
0
,
2
4
0
,
0
,
0
.
0
,
0
,  
8
2
1

CC 502  DA TA  1 2 0 , 1 6 5 , 1 2 7 , 1 4 1 , 1 3 ,
22o,16,9,1,141,26,208,1411e.

38 530  DA TA  2 1 7 . 4 1 . 1 2 7 . 1 3 3 , 2 1 7 .
1 5 6 , 2 1 1 , 9 , 1 2 8 , 1 3 3 , 2 4 1 . 1 0 1 , 3 2

gA 555 DA TA  2 4 , 2 1 , 4 6 , 2 2 4 . 0 , 0 . 0 ,
0
,
9
5
.
2
9
8
.
5
5
,
9
5
,
0
,
0
,
0
,
0
,  
8
5
6

2 0 8 , 1 6 5 , 2 5 5 ,  2 1 2 6 . 2 2 , 2 3 1 , 7 2 ,  2 1 1 3 50 566 DA TA  3 , 1 2 , 2 4 , 2 4 , 2 4 , 0 , 0 . 186 503  DA TA  1 3 3 , 2 5 1 , 1 7 3 , 1 7 , 2 0 e , 1 r 531 DA TA  1 5 5 , 2 1 7 , 1 6 , 1 9 , 1 3 8 , 7 , 1 , 3 , 3 , 2 . 6 , 6 , 4 . 1 5 ,  1 2 8
4 1 , 1 2 7 , 1 1 1 , 1 7 , 2 0 6 , 1 6 9 , 1 2 5 , 1 1 2 , 1 6 2 , 1 , 1 8 5 , 7 5 , 1 5 2 , 2 0 2 , 1 5 7 , 7 73 567 DA TA  5 3 , 2 4 , 2 4 , 2 4 . 2 4 , 3 1 , 2
1 , 2 0 , 3 , 1 6 5 ,  1 5 4 3 5 , 1 5 2 , 2 3 2 ,  2 1 0 1 4

,
2
1
,
7
,
1
4
.
2
1
,
4
6
,
4
E
1
,
4
9
.
4
8
,
4
6
,

62 504 DA TA  1 3 2 , 1 4 1 , 2 1 . 3 , 1 6 5 . 1 5 72 532  DA TA  2 3 2 , 2 2 4 . 2 5 . 2 0 8 , 2 9 3 , 523
7 , 1 1 1 , 3 8 , 3 , 1 6 5 , 1 5 2 , 1 1 1 . 3 9 , 3 , 1 0 1 , 1 7 0 , 1 6 5 , 2 1 7 , 5 . 1 2 8 , 1 3 3 , 2 1 CH 568 DA TA  6 3 , 2 4 , 2 4 , 2 4 , 2 1 , 2 4 , 2
1 6 9 , 0 ,  1 6 1 0 7 , 1 0 4 , 9 5 , 1 0 1 .  2 3 7 9 4

.
2
4
,
0
3
,
2
1
,
2
4
,
2
1
,
2
1
,
3
1
,
2
4
.
2
1

02 SOS DA TA  1 3 3 , 9 0 , 1 5 9 , 2 0 2 , 1 3 3 , 71 533  DA TA  3 2 , 2 2 , 2 3 1 , 5 6 , 0 , 0 , 0 , , 4 6 9
9 1 , 1 6 5 , 0 , 1 3 3 , 5 5 , 1 6 5 , 1 5 4 , 1 3 3 , 2 3 1 , 1 , 2 3 1 , 1 . 2 3 4 , 2 2 7 . 2 3 8 . 2 3 4 , el ees  DA TA  6 3 , 2 1 , 2 4 , 2 1 , 2 4 , 3 1 , 2
5 6 , 1 6 5 , 0 ,  1 5 7 6 78,  1 8 5 0 4 , 2 1 , 3 , 1 4 , 2 8 , 4 8 . 4 8 . 4 6 , 1 8 , 4 e ,FB 505  DA TA  1 3 3 , 6 8 . 1 6 9 , 1 6 , 1 3 3 , 8 22 631 DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 523
5 . 3 2 , 1 9 1 , 1 5 3 , 0 8 , 5 6 , 1 5 , 1 5 , 2 1 , , 0 , 0 , 0 , 7 , 1 2 , 2 4 ,  4 3 CE 570 DA TA  6 0 , 2 4 . 2 4 , 2 4 , 2 4 , 3 1 . 2
2 1 , 2 1 ,  1 2 9 9 9 r 535  DA TA  2 1 , 2 1 , 2 9 , 2 4 , 2 4 , 2 7 , 2 4 , 2 1 . 3 , 1 , 1 , 1 , 1 , 1 , 1 , 1 ,  2 4 5C5 507 DA TA  1 9 , 1 9 , 1 5 , 1 5 , 1 5 , 1 5 , 1 3 , 2 4 . 0 , 0 , 0 , 0 , 0 . 3 , 6 , 1 2 ,  2 2 0 09 671 DA TA  3 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 5 0 ,
5 , 1 3 , 1 9 , 1 9 , 1 9 , 1 9 , 2 1 , 2 3 , 2 3 , 2 3 Or 536 DA TA  0 , 0 , 0 , 0 . 0 , 7 . 1 2 . 2 4 , 0 2 4

.
2 4
,
2 5
,
2 7
,
3 0
,
3 0
,
2 7
.  
2
5
0

, 3 1 8 , 0 , 0 , 0 . 0 . 7 . 1 2 , 2 4 ,  0 6 99 572  DA TA  3 0 , 1 2 , 1 2 , 1 2 , 1 2 , 1 2 , 138 506  DA TA  2 3 , 2 1 , 2 1 , 2 1 , 5 8 , 6 6 . 7
4,e2,90,5e.106,114,122,130,1

B r 537  DA TA  1 . 3 , 3 , 3 , 3 4 5 , 3 , 3 . 0 ,
0 . 0 , 0 , 0 , 7 , 1 2 , 2 4 ,  7 7

2
,
1
2
.
1
8
,
5
6
,
6
0
,
5
1
,
5
1
,
4
5
,
4
8
,
1
8

, 5 2 0
3 8 , 1 1 5 ,  1 3 1 0 78 538 DA TA  1 2 , 1 2 , 1 2 , 1 2 , 1 2 , 1 3 , 1 Or 573 DA TA  2 6 , 1 2 , 1 4 , 1 4 , 1 3 , 1 3 , 1C5 505  DA TA  1 5 4 , 1 6 2 . 1 7 0 , 1 7 0 , 1 0 5 1 , 1 2 , 0 , 0 . 1 , 1 , 0 , 1 , 1 , 1 ,  1 0 4 2 , 1 2 , 3 , 1 2 , 2 4 . 2 1 . 2 1 , 2 1 , 2 4 , 2 1 .
. 1 9 4 , 2 0 2 , 2 1 0 , 2 1 9 , 2 2 0 , 2 3 4 , 2 1 2 OA 535 DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 , 6 277
, 1 , 1 7 3 , 2 5 , 2 0 8 ,  2 7 8 3 13 13 571  DA TA  3 1 , 1 2 , 1 2 , 1 2 . 1 2 , 1 5 , 1

CA 510 DA TA  1 4 1 , 2 5 , 2 0 0 , 1 1 , 1 , 2 1 0 25 640 DA TA  1 2 . 1 2 , 1 2 , 1 2 , 1 2 . / 2 , 1 2
,
1
2
,
3
,
1
2
,
2
4
,
2
4
,
2
4
,
2
4
,
2
4
,
2
1
,

, 2 0 , 2 3 0 , 2 6 1 , 1 5 6 , 2 5 1 , 1 8 5 , 7 5 . 1 2 . 1 2 , 0 , 0 . 0 , 0 , 0 . 1 1 0 , 4 5 , 4 9 ,  3 0 277
9 2 , 1 4 1 , 2 1 ,  2 1 5 5 56 975 DA TA  6 3 , 2 4 , 2 4 , 2 4 , 2 4 . 3 1 , 2EA 511 DA TA  2 0 8 , 1 0 5 , 1 0 0 , 1 5 2 , 1 1 1 r e 511 DA TA  0 , 0 , 0 , 0 , 0 , / 3 , 1 1 , 1 2 , 7

,
2
5
,
7
,
1
2
,
1
2
,
1
2
,
1
2
.
7
.
1
,
0
,  
3
0

, 1 8 , 2 0 8 , 2 2 1 , 2 4 , 2 1 0 , 3 , 7 6 , 1 8 6 , 0 , 0 . 0 , 0 , 0 , 3 , 6 , 1 2 ,  6 0 5
2 5 4 , 1 6 5 , 2 5 5 ,  2 4 8 5 AB 542 DA TA  0 , 0 , 0 , 0 , 0 , 1 3 , 1 4 . 1 2 , 75 575 DA TA  3 1 , 1 6 , 1 , 1 . 1 , 1 , 1 , 1 , 0

42 512 DA TA  1 3 3 , 2 5 1 , 7 6 , 1 9 , 2 3 4 , 5 0 , 0 , 0 , 0 , 0 , 7 , 1 2 , 2 4 ,  8 2 0 , 2 4 , 2 4 . 2 4 , 2 1 , 2 4 , 2 4 , 2 4 ,  2 8 1
4 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,  0 0 7 7E 543 DA TA  0 , 0 , 0 , 0 , 0 , 1 3 , 1 4 , 1 2 , 31 S77 DA TA  5 6

,
2 4 . 3 , 1 2 ,
1 2 , 4 , 6 , G

DS 513 DA TA  0 , 0 , 0 , 0 , 0 , 5 1 , 3 2 , 9 3 , 0 , 0 . 0 , 0 , 0 . 7 , 1 2 , 1 2 ,  7 0 ,
1
2
0
,
1
8
,
1
0
,
4
6
,
1
8
,
1
9
,
2
5
,
2
7
,

e4,e5,219,2e0.e21,222,2e3,0, 04 541 DA TA  0 , 6 , 6 , 3 1 , 6 , 6 , 6 , 6 , 0 , 41

i F
1570

514 DA TA  0 , 0 , 0 , 0 , 1 9 2 , 7 2 , 1 6 5 , SE
0 , 0 , 0 , 0 , 1 2 , 1 2 , 1 2 ,  1 0 3
045 DA TA  0 , 0 . 0 , 0 . 0 , 2 4 . 2 4 , 1 2 ,

Fe 678  DA TA  1 2 0 , 4 8 , 2 1 , 1 2 , 6 , 3 , 3 ,
7 , 6 5 , 2 1 , 1 2 , 6 , 3 , 1 , 1 , 1 ,  3 2 7

1 5 4 , 2 0 1 , 3 , 2 4 0 , 3 , 7 6 , 2 1 3 , 2 4 1 , 1 0 . 0 , 0 , 0 , 0 , 9 6 , 5 7 , 5 5 ,  3 5 2 D6 579  DA TA  9 1 , 1 6 , 0 . 0 , 0 , 1 , 9 , 0 . 7
01 ,  1 6 5 1 5D 546 DA TA  0 , 0 , 0 , 0 . 0 , 1 2 . 6 , 3 , 0 , , 6 , 6 , 1 2 , 1 2 , 1 5 , 8 , 0 ,  1 2 306 e l s  DA TA  1 3 3 , 2 1 5 .
7
2 . 1 3
8
,
7
2 ,
1

0 , 0 , 0 , 0 , 8 , 1 2 . 4 ,  4 5 09 580  DA TA  3 , 6 , 1 2 , 1 2 , 1 2 . 1 5 , 1 2 ,
5 2 , 7 2 , 1 5 6 . 2 1 6 , 1 6 1 . 2 1 4 , 1 3 8 , 4 1 SE 547 DA TA  0 , 0 , 0 , 0 . 0 , 1 9 , 0 , 0 , 3 , 12 ,15 ,e ,0 ,0 ,0 ,0 ,1 .1 ,  1 0 9
, 1 2 7 , 2 0 1 , 3 2 ,  2 1 5 2 1 2 , 2 4 , 2 1 , 2 1 , 2 1 . 2 7 , 3 0 ,  1 8 3 1D 581 DA TA  3 . 6 , 1 2 , 1 2 , 6 , 7 , 1 2 , 2 408 516 DA TA  1 7 6 , 5 8 , 1 7 3 , 1 3 6 , 2 , 1 0 72 546 DA TA  1 , 3 , 5 , 1 , 1 . 1 , 1 , 1 , 3 , 1 , 7 , 1 2 , 2 4 , 2 4 . 2 1 , 1 2 , 7 , 0 ,  1 9 2
, 1 0 , 4 1 , 2 1 0 , 2 2 4 , 1 1 7 , 2 0 0 . 2 3 . 1 5 2 , 8 , 0 , 0 , 0 , 0 , 3 ,  4 0 l A 562 DA TA  1 2 E 1 , 1 2 8 , 1 2 9 , 1 2 9 , 0 , 1
0 , 0 , 1 3 2 ,  1 7 1 0 03 545  DA TA  7 , 0 , 0 , 0 , 0 , 3 , 0 , 0 , 0 , 0 2e ,129 ,0 ,4e , IE ,24 ,28 ,o ,0 ,0 ,c

02 517  DA TA  2 1 1 , 1 3 2 , 2 1 4 , 9 , 5 , 1 5 3 1 , 3 , 4 , 6 , 1 2 ,  4 1 • 6 8 4
. 7 5 , 1 9 2 , 2 0 0 , 1 5 2 , 2 5 , 1 1 4 , 2 4 8 , 1 04 550  DA TA  0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 4 8 , BO 563 DA TA  2 1 , 2 4 , 4 0 , 2 2 4 , 0 , 0 , 0 ,
3 8 , 3 2 , 1 7 2 ,  2 1 1 2 4 5 . 1 1 6 , 1 5 2 . 0 . 0 . 0 , 0 .  3 6 4 0 . 0 , 6 , 1 6 , 2 2 1 , 0 , 0 , 0 , 0 ,  5613

52 S l a  DA TA  1 5 3 , 7 6 , 1 6 8 , 2 3 0 , 2 2 1 , 90 551 DA TA  2 4 , 2 4 , 4 9 . 2 2 4 , 0 . 0 , 0 , 70 5e4 DA TA  4 8 , 9 6 , 2 2 1 , 1 5 2 , 0 , 0 . 0
1 1 , 2 1 0 , 2 3 5 , 2 2 1 , 1 1 2 , 2 0 8 , 4 , 5 , 7 0 , 0 , 0 , 1 6 . 2 2 4 , 0 . 0 , 0 , 0 ,  5 6 0 , 0 , 0 , 0 , 1 5 , 2 1 0 , 0 , 0 , 0 , 0 ,  8 1 6
, 2 0 8 , 2 2 5 ,  2 4 1 1 38 552 DA TA  1 6 . 4 6 , 1 1 6 , 1 5 2 , 0 , 0 , 0 DI 580 DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 4 ,

A9 519  DA TA  2 2 4 . 4 . 2 0 9 , 4 , 9 , 3 , 2 0 0 . 0 . 1 9 2 , 0 , 3 2 , 1 5 2 . 0 , 0 , 0 , 0 .  7 9 0 2 4 . 4 0 , 2 2 4 , 0 , 0 . 0 , 0 ,  3 2 0
, 2 2 1 , 2 2 4 , 1 3 , 2 0 8 , 2 2 5 , 1 8 5 , 7 5 , 1 BF 586 DA TA  4 9 , 4 0 . 4 0 , 1 2 0 . 0 . 0 , 0 ,
5 2 , 4 1 ,  2 0 4 4 51 553  DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 9 , 0 . 1 2 8 , 1 2 8 , 1 2 8 , 1 9 2 . 0 , 0 , 0 , 0 ,  a

BB 520 DA TA  4 . 2 0 8 . 2 1 0 , 2 2 1 , 1 3 , 2 0 1 8 , 1 1 2 , 1 7 6 , 1 8 , 1 8 , 1 1 2 , 1 5 2 ,  7 8 40
9 , 6 , 1 3 9 , 3 2 , 1 7 2 , 1 9 3 . 2 0 9 , 2 0 8 , 1 07 587 DA TA  1 5 2 , 1 5 2 , 1 5 2 , 1 2 8 . 0 , 0
6 5 , 2 1 6 , 2 0 1 ,  2 4 1 3 A2 554 DA TA  4 8 , 4 8 , 4 8 , 4 8 , 0 , 0 . 0 . 0 ,0 ,0 ,128,19e,ee ,e4e,0 ,0 ,0 ,0 ,

55 521 DA TA  6 1 , 1 4 4 , 2 1 , 2 0 1 , 5 1 , 1 4 , 1 2 6 , 1 2 8 , 1 2 0 , 1 2 8 p 0 , 0 , 0 , 0 ,  7 0 1358
4 , 2 5 , 2 0 1 , 1 5 1 , 1 7 5 , 2 , 1 0 5 , 5 6 , 1 5 Li 69 568 DA TA  0 , 0 , 1 6 , 2 4 0 . 0 , 0 , 0 , 0 ,
7 , 1 5 2 , 1 4 1 ,  1 5 5 4 50 555 DA TA  9 5 , 9 0 , 5 6 . 5 6 , 5 6 , 9 6 , 5 1 2 , 1 2 , 1 2 , 3 0 , 0 , 0 , 0 , 0 ,  3 2 22E 522 DA TA  4 , 2 0 1 , 2 1 5 , 1 1 1 , 1 1 , 7 6 6 , 1 5 2 , 3 2 , 3 2 , 1 5 , 1 6 , 0 . 0 , 0 , 0 ,  8 50 599 DA TA  1 1 2 , 1 1 2 , 1 6 , 5 6 , 0 . 0 , 0
. 1 6 9 , 2 3 0 , 4 1 , 3 1
5
1 6 8 , 1 8 5 , 1 6 5 . 1

60 , 0 , 2 4 , 2 4 . 4 8 , 1 5 2 , 0 , 0 , 0 , 0 ,  6 1 6

GA
9 2 , 2 1 0 . 2 1 5 .  2 3 2 0
523  DA TA  7 2 , 1 5 5 , 0 , 1 3 3 , 1 9 9 , 1 0

DC 556 DA TA  0 . 0 , 6 4 , 1 2 6 , 0 , 0 , 0 , 0 ,
1 1 0 , 1 4 0 , 1 4 0 , 1 1 0 , 0 , 0 , 0 , 0 ,  7 5 2 01 550 DA TA  0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 1 5 2

4 , 2 1 1 . 1 5 2 , 3 9 , 1 1 1 , 8 , 1 6 9 , 1 3 , 3 2 , 8 9 , 4 9 , 2 0 e . 1 2 , 0 , 0 , 0 ,  5 0 8
, 1 7 2 , 1 5 3 ,  1 5 1 0 5F 557 DA TA  4 9 , 4 0 , 1 8 , 4 1 3 , 0 , 0 , 0 , 0 FD 551 DA TA  1 2 8 , 1 5 2 , 5 6 , 2 1 0 , 0 , 0 ,

2E 524 DA TA  3 2 , 1 7 2 , 1 9 3 , 1 6 6 , 2 1 1 , . 4 8 , 4 8 , 9 6 , 1 8 2 , 0 , 0 , 0 . 0 ,  5 7 6 0 , 0 , 2 4 , 2 1 , 2 4 , 2 4 0 , 0 , 0 , 0 , 0 ,  9 62 2 4 , 2 4 , 1
,
m 1 0 , 1 e 9
,
1 7 , 3 2 , 1 7
2 .

DE 550 DA TA  4 8 , 1 8 , 1 8 , 1 9 2 . 0 , 0 , 0 ,
1 5 3 , 1 6 9 , 1 4 5 ,  2 0 7 6 0 ,4e,4e,112,176,40,5256,4e, 72 552 DA TA  1 2 8 . 1 2 8 , 1 2 8 , 1 9 2 , 0 , 0SE 525 DATA 3 2 ,2 2 ,2 3 1 ,1 0 4 ,e ,1 e 524 , 0 . 0 . 4 8 , 4 6 , 0 5 , 1 5 2 , 0 , 0 , 0 , 0 ,  9
0 , 1 9 3 , 0 0 , 2 3 3 , 3 2 , 1 3 2 , 2 1 5 , 1 0 E , E r 555 DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 2 4 GO

Ye
2 1 4 , 1 5 4 . 2 1 1 ,  2 1 9 5
526 DATA 1e2 ,40 ,4e ,e , I60 ,3e , c s

. 4 8 , 4 0 . 2 2 4 , 0 . 0 , 0 . 0 ,  5 4 4
660 DA TA  0 , 0 , 6 1 , 1 2 0 , 0 , 0 , 0 , 0 ,

DF 593 DA TA  6 4 , 1 3 2 , 1 5 2 , 1 2 6 , 0 , 0 .
0 , 0 , 1 2 0 , 5 6 , 2 4 , 2 4 . 0 , 0 , 0 , 0 ,  6 0

3 2 . 1 5 3 , 1 5 3 , 7 5 , 1 5 8 , 2 3 0 , 1 3 6 , 1 3 4 0 . 4 8 , 5 2 , 2 1 6 , 0 , 0 , 0 , 0 ,  S S G
6 , 2 3 2 , 3 2 ,  1 6 7 9 BC 562 DA TA  9 6 , 1 5 2 , 1 5 2 , 1 2 8 , 0 , 0 , 1D 554 DA TA  9 6 , 4 8 , 2 4 . 6 0 , 0 , 0 . 0 , 0

FE 5E7 DA TA  1 5 3 , 1 5 3 . 1 6 5 , 1 4 5 , 1 3 3 0 , 0 , 2 1 5 , 2 1 6 . 1 2 0 , 4 E 3 . 0 , 0 , 0 , 0 , , 1 2 8 , 1 2 6 , 1 2 8 , 1 9 2 , 0 , 0 , 0 , 0 ,  0 0
, 2 1 5 . 7 6 , 2 3 , 2 3 1 , 3 2 , 1 2 , 2 2 5 , 1 6 5 1208 4
,215,32,172. 2201 LE 552 DA TA  1 2 E 1 , 1 5 2 , 5 6 , 4 8 . 0 , 0 , 0 59 599 DA TA  0 , 0 , 1 6 , 2 1 0 , 0 , 0 , 0 , 0 ,

82 528 DA TA  1 8 3 , 1 5 5 , 1 5 9 , 7 3 , 1 , 1 3 , 0 . 5 6 , 1 0 2 , 1 2 6 , 1 2 8 , 1 2 8 , 0 , 0 , 0 , 2 4 . 2 4 . 1 8 , 2 2 4 , 0 . 0 , 0 , 0 ,  5 7 6
3 , 1 5 3 , 1 6 5 , 2 1 5 , 7 6 , 1 7 2 , 1 9 3 , 7 2 , 1130 111 596 DA TA  2 1 , 2 4 , 1 9 . 2 2 4 , 0 . 0 , 0 ,
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C64 U T I L I T Y d

0 , 0 , 0 , 0 . 0 , 0 , 0 , 0 . 0 ,  3 2 0 , 6 , 6 , 0 , 0 . 0 . 0 ,  2 1 OF 640  DATA 2 4 8 , 1 3 6 , 1 2 6 , 1 2 9 , 1 2 6
10 597  DATA 2 4 , 2 4 , 4 8 . 2 2 4 , 0 , 0 , 0 , F3 520 DATA 1 2 , 1 2 , 1 2 . 7 , 0 , 0 , 0 , 0 . . 1 2 9 , 1 2 6 , 1 2 8 , 1 2 0 , 4 8 . 4 8 . 4

9
,
1 9

0 , 4 8 , 4 9 , 9 6 , 1 9 2 , 0 . 0 , 0 , 0 ,  7 0 4 4 9 , 4 9 , 4 9 , 4 9 , 0 , 0 , 0 , 0 ,  2 3 9 , 4 8 , 4 6 , 4 9 ,  1 6 0 8
F3 598 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 . 0 BE 621 DATA 1 2 , 1 2 , 1 2 , 1 2 , 0 , 0 , 0 , 0 CO 641 DATA 2 8 , 2 4 , 1 6 , 4 9 , 4 9 . 3 2 , 9

, 0 , 0 , 0 , 1 7 8 , 2 4 0 , 4 8 ,  4 6 4 , 1 2 , 1 2 , 6 , 3 , 0 , 0 , 0 , 0 ,  6 1 6 . 9 6 , 3 0 . 1 2 , 1 2 , 1 2 , 1 2 , 1 4 0 , 1 5 2 .
F3 529 DATA 0 , 0 , 0 , 0 , 0 . 2 2 4 , 4 9 , 2 4 OB 622 DATA 1 2 , 1 2 , 1 4 , 1 3 , 1 2 , 1 2 , 1 2 1 6 ,  9 7 1

PO
, 0 . 0 , 0 , 0 , 0 , 2 2 4 , 1 6 , 0 ,  5 3 6
600 DATA 4 8 , 4 8 . 4 9 , 4 6 , 4 8 , 1 7 6 ,

2 , 1 2 , 2 4 , 2 4 , 1 2 , 7 , 0 , 0 , 0 ,
0
.  1 6 6

DC 642 DATA 6 0 , 2 4 , 4 9 , 9 6 , 1 9 2 , 1 2 6
, 1 2 8 , 1 9 2 , 6 0 , 2 4 , 1 8 , 1 5 2 , 1 2 8 , 1 2

2 4 0 , 4 9 , 0 , 0 , 0 , 0 . 0 , 1 9 2 , 9 6 , 9 6 , 81 623  DATA 1 2 , 1 2 , 1 2 , 1 2 . 0 , 0 , 0 , 0 8 . 1 2 6 , 1 2 9 ,  1 7 0 4
1086 , 7 , 0 , 0 , 7 , 0 , 0 , 0 , 0 ,  7 0 BE 643  DATA 2 4 0 . 4 6 , 9 6 , 1 6 2 , 1 9 2 , 1

45 601 DATA 1 9 2 , 3 2 , 0 , 0 , 0 , 1 9 2 , 0 , 10 624  DATA S . 6 , 6 , 3 , 0 , 0 . 0 . 0 , 1 2 , 2 9 , 0 , 0 , 2 4 0 . 1 6 , 0 , 0 , 0 . 2 2 4 , 4 6 , 2
0 , 0 . 0 , 0 , 0 , 0 , 1 7 6 , 2 4 0 . 4 8 ,  e B o 1 2 , 6 , 3 , 0 . 0 , 0 . 0 ,  5 4 4 ,  1 4 4 8

48 602 DATA 0 , 0 , 0 , 0 , 0 , 2 2 4 , 4 1 3 , 4 8 74 625 DATA 1 2 , 6 , 6 , 3 , 0 , 0 , 0 , 0 , 5 4 BC 644 DATA 2 2 4 , 1 6 , 0 , 0 , 0 , 2 2 4 , 4 5
, 0 . 0 , 1 2 6 . 1 2 6 , 0 , 1 2 8 , 1 2 8 , 1 2 8 .
960 ES

, 5 4 . 6 0 , 2 4 , 0 , 0 , 0 , 0 ,  2 1 9
626 DATA 1 , 3 , 6 , 1 2 , 0 , 0 . 0 , 0 , 2 ,

, 2 4 , 2 4 0 , 4 8 , 4 8 , 9 5 . 6 4 . 1 9 2 , 1 2 8 ,
128.  1 4 8 0

84 603 DATA 0 , 0 , 9 6 , 9 6 . 0 , 9 6 . 9 6 , 9 3 . 1 , 1 , 1 , 3 . 3 , 5 ,  4 2 BF 545  DATA 1 9 2 , 9 5 , 4 8 , 4 9 . 9 6 , 2 2 4
6 , 0 , 0 . 0 . 3 2 , 6 4 . 1 2 8 , 1 9 2 , 6 4 ,  9 6
0

BO 627 DATA 1 , 3 , 5 . 1 5 . 0 , 0 , 0 , 0 , 2 4
,24,12,3,0,0,0,0, ee

, 4 9 , 2 4 , 1 9 2 , 5 5 , 4 9 , 4 8 , 4 8 , 4 9 , 2 4
0 , 4 8 ,  1 5 4 4

BA 504 DATA 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 48 628 DATA 1 , 1 . 1 , 3 , 0 , 0 , 0 , 0 , 7 , 1 FA 646  DATA 1 , 1 , 1 , 1 , 0 , 1 , 1 , 0 , 1 2 ,

CO
, 0 . 0 , 0 , 1 2 0 , 1 4 0 , 1 4 0 ,  1 0 0
605 DATA 0 , 0 , 0 , 0 , 0 , 2 2 4 , 1 1 2 . 4 98

2 , 2 4 . 3 1 , 0 . 0 , 0 , 0 ,  8 0529 DATA o,o,e,7,o,o,o,o,24, SI
8 , 2 4 , 5 6 , 0 , 0 , 0 . 0 ,  1 0 6
617 DATA 2 4 , 2 4 . 2 4 , 6 3 , 0 , 0 , 0 , 0

8 , 0 , 0 , 0 , 0 , 0 , 1 9 2 . 9 6 , 4 8 ,  7 2 0 3 1 , 0 , 0 , 0 , 0 . 0 , 0 ,  7 0 , 4 8 , 2 4 , 1 4 . 7 . 0 . 0 , 0 , 0 ,  2 2 8
'13 605  DATA 0 , 0 , 0 . 0 , 0 , 1 8 2 , 1 8 , 4 8 99 630 DATA 2 2 4 , 4 6 , 2 4 , 2 4 , 2 4 , 4 8 , 94 648 DATA 2 4 , 2 4 , 2 4 , 6 3 , 0 , 0 , 0 , 0

34
, 0 , 0 , 0 . 0 . 0 , 1 7 6 , 2 4 0 , 4 8 ,  7 5 2607 DATA 0,0,0,0,0,1e2,32,0,

1 9 2 , 1 E 6 . 1 2 6 . 1 9 2 , 1 9 2 , 5 4 , 9 6 , 9 6
, 3 2 , 2 4 0 ,  1 7 5 2 BB

, 2 4 , 2 4 , 2 4 , 6 3 , 0 , 0 , 0 . 0 ,  2 7 0
649  DATA 2 4 , 2 4 , 2 4 , 5 0 , 0 . 0 , 0 , 0

0,0,0,0,0,224.4e,0, 496 OA 631 DATA 1 9 2 . 9 6 . 4 8 , 4 8 , 9 6 , 2 2 4 , 4 8 . 2 4 , 1 4 , 7 , 0 . 0 , 0 , 0 ,  2 2 5
El 508  DATA 0 , 0 , 0 , 1 2 8 , 0 , 0 , 0 , 0 , 0 , 4 8 , 2 4 , 2 2 4 , 1 6 , 8 , 0 , 0 , 0 , 0 , 0 ,  1 lo 650 DATA 2 4 , 2 4 , 2 4 , 6 0 , 0 , 0 , 0 , 0

E0
,0,0,0,0,40,45,4e, 272

609  DATA 0 , 0 , 0 , 0 , 0 , 1 8 , 4 8 , 9 6 , 58
024
632 DATA 1 9 2 , 2 2 4 , 9 6 . 4 8 , 4 9 , 4 8 Ei

. 1 , 1 , 1 , 3 , 0 , 0 , 0 , 0 ,  1 3 8
651 DATA 0 . 0 , 9 , 7 , 0 , 0 , 0 , 0 , 2 5 ,

0 , 0 , 0 , 0 , 0 , 1 2 , 1 2 , 1 4 0 ,  3 5 5 , 4 8 , 4 8 , 2 4 0 , 1 6 , 0 , 0 , 6 1 , 1 9 2 , 6 4 , 2 4 , 2 4 , 6 0 , 0 , 0 , 0 , 0 ,  1 4 8
72 610 DATA 0 , 0 , 0 . 0 , 0 , 4 8 , 9 6 , 1 9 2 0,  1 3 2 6 26 652  DATA 1 2 , 1 2 , 1 2 , 3 1 , 0 , 0 , 0 , 0

, 0 , 0 , 0 , 0 , 0 . 4 8 , 4 6 , 9 6 ,  5 2 8 7C 633 DATA 2 4 0 , 1 6 , 0 , 0 , 6 4 , 1 9 2 , 6 , 4 8 , 1 6 , 4 8 , 1 2 0 , 0 , 0 , 0 , 0 .  3 3 1
64 611 DATA 0 . 0 , 0 , 0 , 0 , 2 4 0 , 9 5 , 1 9 4 , 0 , 2 2 4 . 4 8 , 2 4 , 0 , 0 , 0 , 0 , 1 2 0 ,  9 94 653  DATA 1 2 . 1 2 , 1 2 , 3 0 , 0 , 0 . 0 , 0

2 , 1 9 2 , 4 8 , 2 4 . 2 4 , 1 2 0 , 2 1 5 , 2 4 , 2 4 92 , 2 4 , 2 4 , 1 2 , 3 , 0 , 0 , 0 , 0 ,  1 2 9
1200 ES 634 DATA 1 2 0 , 4 8 . 4 8 . 4 8 , 4 6 . 2 4 0 86 651 DATA 1 2 , 1 2 , 1 2 , 3 0 , 0 , 0 , 0 , 0

56
,
612  DATA 1 2 8 , 1 2 9 . 1 2 9 , 1 2 8 , 1 2 8 , 4 9 , 4 8 , 1 9 2 , 1 2 8 , 1 2 9 , 1 2 8 , 1 2 6 , 1 , 2 5 , 2 4 . 1 2 , 3 , 0 , 0 , 0 , 0 ,  1 3 0
, 1 2 8 . 1 2 8 , 1 2 9 , 1 9 2 , 4 8 , 2 4 , 2 4 , 2 4 2 8 , 1 2 8 , 1 2 8 ,  1 7 3 6 713 655 DATA 2 4 . 2 4 , 2 4 , 5 0 , 0 . 0 , 0 , 0

28
, 4 8 , 1 9 2 , 1 2 8 ,  1 7 0 4
613  DATA 1 9 2 , 4 8 , 2 4 , 2 4 , 4 8 , 2 2 4

72 635 DATA 2 4 0 , 1 9 2 , 1 9 2 , 1 9 2 . 1 9 2
, 1 9 2 , 1 9 2 , 1 9 2 . 2 4 0 , 9 6 . 1 9 2 , 1 2 8 , OF

, 0 , 1 2 , 1 2 , 7 , 0 . 0 , 0 , 0 ,  1 6 3626 DATA 1,1,1,3,0,0,0,0,e4,
0 , 0 , 0 , 0 .  8 2 4 0 2 4 , 1 2 , 7 , 0 , 0 . 0 , 0 .  7 3. 4 1 3 , 2 4 , 9 6 , 2 2 4 , 2 2 4 , 2 2 4 . 9 6 , 6 5 ,

9 6 , 6 6 ,  1 7 8 4 20 636 DATA 0 , 0 , 0 , 0 . 0 . 0 , 0 . 0 , 1 2 , 9F 657 DATA 2 , 3 , 3 , 1 , 0 , 0 , 0 , 0 , 3 0 ,
4C 614 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 2 1 , 2 8 , 6 0 , 1 0 9 , 2 0 4 , 1 4 0 , 1 2 , 1 2 ,  9 7 6 2 8 , 2 4 , 2 4 , 0 . 0 , 0 , 0 ,  1 1 5

2 9 , 1 2 , 7 , 0 , 0 , 0 , 0 ,  6 7 7
4

658 DATA 6 , 1 2 . 2 4 , 1 2 0 , 0 , 0 , 0 . 0
F3 GIS DATA 2 1 , 2 4 , 3 0 . 2 7 . 0 . 0 , 0 , 0 BB 637 DATA 1 2 0 , 4 8 . 4 8 , 4 9 , 4 6 , 4 6 , , 1 , 1 , 1 , 3 . 0 . 0 , 0 , 0 ,  1 5 6

CO
, 1 2 , 1 2 , 6 , 3 , 0 , 0 , 0 , 0 ,  1 3 9
GIG DATA 2 4 , 2 4 , 1 2 , 7 , 0 , 0 , 0 , 0 ,
3 1 , 2 4 , 1 2 , 7 , 0 , 0 , 0 , 0 ,  1 4 1 AA

1 7 5 , 1 7 5 , 1 9 2 , 4 8 , 2 4 , 2 4 , 2 4 , 2 4 , 2
4 , 2 4 ,  1 0 9 6
536 DATA 2 2 4 , 4 6 , 4 8 , 4 8 , 4 8 , 2 2 4

92

16

659  DATA 6 , 1 2 , 2 4 . 3 1 , 0 , 0 , 0 , 0 ,
0 , 0 , 8 , 7 , 0 , 0 , 0 , 0 ,  9 6
660  DATA 1 2 , 1 2 , 6 , 3 . 0 , 0 , 0 , 0 , 3

CO 617 DATA 3 , 3 , 3 . 3 , 0 . 0 , 0 , 0 , 2 4 , , 0 , 0 , 2 9 2 , 4 8 , 2 4 , 2 4 , 2 4 . 2 4 , 2 4 , 2 , 6 , 6 , 6 , 0 , 0 , 0 , 0 ,  5 1
2 4 , 1 2 . 7 , 0 , 0 , 8 , 7 ,  9 4 4,  1 0 2 4 129 661 DATA 2 4 , 2 4 , 1 2 , 7 , 0 , 0 , 0 , 0 ,

96 GIB DATA 1 2 , 1 2 , 1 2 . 1 2 , 0 , 0 , 0 , 0 AS 539  DATA 1 9 2 , 9 6 . 4 8 , 4 8 , 5 6 , 1 9 2 0 , 0 , 8 . 7 , 0 , 0 , 0 , 0 ,  8 2
, 1 , 1 , 1 , 1 , 0 , 0 , 0 . 0 ,  5 2 , 0 , 1 2 6 , 1 9 2 , 9 6 , 4 9 , 0 , 0 , 1 9 2 , 2 2 4 AF 652 DATA 1 5 9 ,  1 5 9

50 619  DATA 0 , 0 , 0 . 0 . 0 . 0 , 4 , 3 , 6 , 6 , 4 9 .  1 6 0 0

PROGRAM: O B LP R I N I  DEMO

87 1 0  REM DBLP RI NT SAMPLE SETUP

BE 2 0  5 Y 6 4 9 1 5 2
80 2 5  REM CAP I TALS  CCTRL D i  8  5

HI FT KE Y
30 3 0  P RI NT"CCLR, LY ANJ  CRE U 12 , 5

0 , 9 0 , S U, S B, S L, S E 3  CS P . S R , 5 1 ,
9N, S T3  C 5 5 , 5 A , 5 M , S P , 2 1 , S E 3 "

14 .
3 5  
R
E
M  
R
E
S
E
T  
T
O  
N
O
R
M
A
L  
[
C
I
R
L

N]
98 4 0  PR1NT"CREU N, Dow r uALL CUR

SOR C O L O U R  CONTROLS ARE US
EABLE";

PC S O  P R I N T S P C ( 4 ) " a  ONLY MOUE A
STANDARD DI S TANCE . "

61 5 5  REM CAP I TALS  CCTRL 0 1  S
H I F I  KE Y

CD 6 0  P R I N T "
, -
. . R E U  
0 , 0 0 W N ,
S A ,
5 1 3 , 5

C , 5 0 , 5 E , S F , 2 5 . 2 H , S I , S J . S K , S L
, 5 M, S N, S O , S P , S O , S R, S S , S T, S U,
S V . S W, S X , S Y , S Z1"

EE 6 6  REM LOWER CASE C C I R L DJ  W
M O U T  THE  S H I F T  KEY

88 7 0  PRI NT"ABCDEFSHI JKLMNO PO R
5 TUVWXY2"
75 6 0  P RI NTTAB(9 )"CDO W N3 1 2 3 4 5 6
7 0 9 0 ?"
34 9 0  P RI NTTAB(9 ) "CRE V  N , C Y 2 2 3
-
AS 9 5  REM STANDARD LOWER CASE
07 1 0 0  P RI NTCHRS ( 1 4 2 ) "  B O T H  E X

!STING CHARACTERS S E TS  CAN 8
EESPC3MI XED W I TH DO UBLE",

2 3  1 1 0  P R I N T"  P R I N T  BUT NO T O N
THE 5 A M E  L I N E " ;

FO 1 2 0  P R I N T"  •CS T, S A, S 1 3 1 (X )  S
( 6 9 , S P , S C H X )
.  A L S O  
W O R K
. "

CS 1 3 0  P RI NT:P RI NTCHRS (1 4 )"E RV 5
ON1!WARNING! SOFTWARE CHANGE
S I R O .  a  OUTPUTVECTORS."1

FF 1 4 0  PRINT"CRUSON3 H I T  ' R U N / S
TOP &  RESTO RE' BEFO RE LO AD. S
AVE &  L I S T  E TC E R V S O FF3
-
;

55 2 5 0  P R I N T S P C ( 1 ) " C R U S O N T O
ESCAPEJC3CHOME3"

45 1 6 0  G E TA S : I R P S < > ' " TH E N 1 6 0

PLEASE NO TE: T O  ENTER [ R E V  133 &  CREU N3  HO LD DOWN CTRL AND

C9 1 6 5  REM CAP I TALS  CCTRL 0 3
S H I F T  K E Y

DI  1 7 0  P RI NT"CCLR, CY AN3  CRE U D .
5 0 , 5 0 , S U, S B. S L. S E 1  E S P , S R , S I
. 5 N. 5 1
-
3  
E S
S . S
A .
5 1 1
, S P
, S L
, S E
3 "

IF 1 8 0  P RI NTTA8 ( 7 / "CRE V  N1DOUBI.
E P R I N T ALS O  SCRO LLS"

42 1 9 0  P RI NTTABC7)"tRUS O N2P RE S S
ANY KE Y  TO  CO NTI NUE "

87 2 0 0  G E T A S : I F A S " " T H E N 2
0 059 2 1 0  P R I N T C H R S ( 4 ) : F O R N
-
S 5 T 0 9 0

: P R I N T C H R S O O C H R S C 1 7
)
; : N E X T :
PRI NT

FS 2 2 0  P RI NT"CCY AN, RI G HT, RE V  D ,
S O , S O , S U, S B, S L, S E 1  E S P . S R. S 1
, 5 N, S T]  C 5 9 , 5 A , S M , S P , S 1 , 2 E 3 "

CB 2 3 0  PRI NTTABC121"G DO D BY E "
BC 2 4 0  P RI NTTAB(1 1 )"CRE W

C1S , S K3"

PRESS THE  LE TTE R
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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.
Flow do you go about submitting it to
us?

Below you will fi nd a list o f  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 d o
follow these s imple rules then it  w ill
make our job a lot easier.

I) 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, printeretc.
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

READERS SU BMISSIO N S

So you own 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 put  something lik e the
Following at the head o f  the page;

Interrupts/J.Smith/1

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

6) Try  and  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 o f  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.

I I )  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.

YOUR COMMODORE apr il 1987
101

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 ou  th ink  may  be  o f  use t o
someone else we welcome i t  just as
much as a full blown six part series.

15) Payment varies quite a lot and de-
pends on quite a number of  factors,
such a s  c omplex ity  o f  program,
presentation o f  program, number o f
magazine pages i t  takes up etc. Pay-
ment is  generally between £10.00 and
000.00.

16) A l l  payments are made in  the
month that the magazine containing
your article has appeared in print.

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 i l l  allow us t o  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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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 [SA1111 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+2] means exactly the
same thing except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of the shift key.

If more than two spaces appear in a
statement then this will be printed as
[SPC-41 o r ,  exceptionally, [SSPC.4].
Translated in to  English this means
press the spacebar four times or in the
latter case hold the shift key down
while you do it.

A string of special characters could
appear as:
[CTRL N ,  DOWN2,LEFT5,BLUE,
F3,C3]

This would be achieved by holding

Easy Entry C64 I A

Listings
Get i t right fi rst time with our deluxe program system

‘
f
o
r  
t
h
e 
C
6
4
.

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],1C*1
In this case the two characters should
have a comma between them.

On rare occasions [REV T  I wil l
appear in a  listing. This is a  delete
symbol and is created by enterine, 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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:CC=2*[PI]*R:
Ignore the square brackets and just
type i n  a  shifted upward pointing
arrow (ie, the pi symbol).

I
I  
r
O
G
F
.
A
M
:  
S
Y
N
T
A
X 
r
:
H
E
C
I  
E
P

5 REM SYTAX CHECKER -  E RI C DOYLE

10 B L - 1 0  : L N - 7 0  : S A - 4 9 1 5 2
PO FOR 1 . -0  TO B L : C O , F O R  0...0 TO

15
JO READ A : I F  A>255THENFRINT"NUMB
ER TO L A R G E " ; L N + ( L
4 .
1 0 ) : S T O P
O CX-CX•A:POKE S A •L •16+D,  A:NEXT
0

50 READ A : I F  A>(CX THENPRINT"ERR
OR I N  L I N E " ; L N + C L
6
1 0 / : S T O P
50 NEXT L ; SYS 48152NEW
70 DATA 1 7 3 , 5 , 3 , 2 0 1 , 1 5 5 . 2 0 8 . 3 1 , 1
20 , 169 , 9 , 141 , 32 , 20E 1 , 141 , 33 , 208 , 1
847
BO DATA 1 6 9 , 7 , 1 4 1 , 1 3 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 8a
90 DATA 1 9 2 , 1 4 1 , 5 , 3 , 1 3 8 , 9 6 , 1 2 0 , 1 6
5 , 1 2 4 , 1 1 1 , 4 , 3 , 1 6 5 , 1 6 5 , 1 4 1 , 5 , 1 5 6 6

100 DATA 3 , 1 6 9 , 1 4 , 1 4 1 , 1 3 4 , 2 , 1 4 1 ,
32 , 208 , 169 , 6 , 141 , 33 , 20E 1 , 88 , 96 , 15
85
110 DATA 3 2 , 1 2 4 , 1 6 5 , 7 2 , 1 3 8 , 7 2 , 1 5
2 , 7 2 , 1 6 2 , 0 , 1 6 5 , 2 0 , 1 3 3 , 2 5 4 . 1 5 5 , 2 1
.1747
120 DATA 2 4 , 1 0 1 , 2 5 4 . 1 3 3 , 2 5 4 , 1 8 8 ,
0 , 2 , 2 4 0 , 1 8 , 5 9 , 2 5 4 , 1 3 3 , 2 5 4 , 2 3 2 , 1 B
9,2346
130 DATA 0 , 2 , 2 4 0 , 8 , 2 4 , 1 0 1 . 2 5 4 , 1 3
3 , 254 , 232 , 20E 1 , 233 , 169 , 1 , 141 , 134 ,
2134
140 DATA 2 , 1 5 5 , 2 5 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 6 , 1 9 2 , 3 2 , 2 1 0 , 2 5
5 , 1 6 8 , 1 3 , 3 2 . 2 1 0 , 2 5 5 , 1 5 9 , 1 3 , 3 2 . 2 1
0,1995
150 DATA 2 5 5 . 1 5 9 . 7 , 1 4 1 , 1 3 4 , 2 , 1 0 4
, 1 6 8 , 1 0 4 , 1 7 0 , 1 0 4 , 9 5 , 2 4 , 1 0 5 , 4 8 , 2 0
1,1832
170 DATA 5 9 , 1 5 , 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 b e  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 y o 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

Mnemonic Symbol
[RIGHT]

[LEFT]

[DOWN]

[UP]

[Fl ]

[1-
7
2][1
-
'3
]
F4I

I F5]

F6]

r F7]

1E8]

I HOME]

[CLR]

[ 1 1 N
1
S O N
]
[RN/SOFT]

'SSIH
ISMW.

Key press

CRSR left/right

SHIFT & CRSR left/right

CRSR up/down

SHIFT & CRSR up/down

fl key

SHIFT & II key

f3 key

SI IIFT & 13 key

f5 key

SHIFT & f5 key

17 key

SHIFT & 17 key

CLR/HOME

SHIFT & CLR/HOME

CTRL & 9

CTRL & 0

Easy Entry C64 111

immediately because i t  wil l  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 of 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.

If the two values don't relate to one
another, you have not copied the line
exactly as printed so go back and check
each character carefully. When you
find the error si riply correct i t and
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press RETURN again.
If you want to turn off the checker

simply type SYS49I52 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 Checks= 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 Symbol

[BLACK]

[WHITE]

[RED]

[CYAN]

[PURPLE]

[GREEN]

I BLUE]

YELLOW]

[POUND]

[LARROW]

[UPARROW]

[PI]

[INST]

REV T]

[Cletter]

[Sletter]

K e y
-
p r e
s s

CTRL & 1

CTRL & 2

CTRL & 3

CTRL & 4

CTRL & 5

CTRL & 6

CTRL & 7

CTRL & 8

SHIFT &

SHIFT & INST/DEL

see text

CBM + letter

SHIFT + letter



YOUR COMMODORE

COMPUTER
SERVICES

SPECIAL OFFER

A.B. COMPUTERS &
ELECTRONICS LTDALEXANDER MICROS

MAI L O RDE R
SOFTWARE, HARDWARE.

PERIPHERALS AND REPAIRS
We can offer the top titles from

E6.95 inct pi p
Many budget titles from E1.99

incl of pip.
Atari, Amstrad. BBC and
Commodore computers.
printers, disk  drives and

monitors.
WE CAN OFFER PERSONAL

Tel: 01-568-7149
Telex: 8950511 ONE ONE G

Ref; AB COMP
AMIGA SYSTEMS 1 and 2

sa-
' P L U S  E250 W OR TH

FREE S OFTWA R E  -  O F
YOUR CHOICE!! -

LO CAL D E L I V E R Y  O F
HARDWARE

S.A.E. for price list 10:
Alexander Micros.

64, 128, )28D Sof tware and
parts, printers  monitors  and
disc drives ALL AVAILABLE

Gatwick  P ress Buildings , Lowlie ld AT DI SCOUNT PRICES!!!
Heath. Crawley . S ussex

P hone: Crawley  ( 0293)  22210
for Ias i serviCe.

173 THORNBURY ROAD,
OSTERLEY, ISLEWORTH.

MIDDLESEX 1W7 40G.

Lineage: 45p per word.
(52p incl. VAT). =

Semi display: E9.70 per single column centimetre (plus
VAT) minimum 2cm. Ring for information on series
bookings/discounts.
All advertisements in this section must be prepaid.
Advertisements are accepted subject to the terms and conditions
printed on the advertisement rate card (available on request).

C01-437 0699
EXT. 2 9 2

Send your requirements to:
NICOLA BATY
ASP LTD, I  GOLDEN SQUARE,
LONDON W1

SOFTWARE

Due t o  manufac turers  pr ic e inc rease
longer hold pre-Chris tmas sg.g,!
-STILL EXCELLENT VALUE AT  . .

c 1
3 1 . 9 9
'

BLACKBURN BB1 1ND.

we c an n o
rice.

+ E3 p+ p
OPERATE YOUR COMMODORE IN COMFORT

These fully  adjustable  pos ture  chairs are des igned
and m a nufa c tur e d fo r  uS e  i n  a  punis hing offi c e
environment B r Itis h M ade. with Over 10,000 having
been s old na tionwide  N O W  AV AILABLE  D IR E C T
TO Y OUR'
Upholstered in e ither  Dark B r own or  Charcoal Gr ey
hard we a r ing  c o n tr a c t tw e e d .  ( M e e ts  B  S  5852
cigarette a nd butane flame test) C ome s to  you
packed i n  a  b o x  w i th  fu l l  ins tr uc tions  fo r  e a s y
assembly
Fu l l  12 M o n th  guax aM ee
Only E 31,99 •  E l  p& p &  ins. frn r  r p E46.9131
gty  •   P . C . 1  (Dark Brown Tweed)
city   P • C . 2  (CiCoal Grey Tweed)
We will endeavour  to despatch a ll orders within

la  days. b u t P lease ailOw Lip to 2 8  days for  delivery
Please m ake  C he que s /P .0  's payable  to H A R V E C  S UP P LIE S

AND S E N D  T O : HARVEC SUPPLIES. P.O_BOX 41,

HARDWARE

*  TAPE BACK-UP BOARDS FOR
CBM-64/128 VIC-20 *

Connect a second COM type cassette deck to your computer with our BACK-UP BOARD Mk.I
and you can easily make a back-up copy as you load your original program Works for all types

last loaders etc. £9.50 inc P&P Thousantle already sold.
The BACK- UP  BOARD Mk 2 can be used two ways. S witched to 'NORM AL' it operates as a
M AI. S witched to  'GE NE RATE  6 4
,
1 2 6  o w n e r s  
c a n  
u s e  
o u r  
s p e c i a l  
t r a n s f
e r  
s o f t w
a r e  
t
o

regenerate a copy of a program on the second deck as it loads hom the lirst This  method can
Produce a better quality copy than the original. M k.2&softwareE 14,50inc P&P N ow outsell ing
our very popular M k.l. Return your M AI lobe  modified to Mk.2 lot FASO inc software & P&P
AZIM UTH HEAD AL IGNMENT TAPE by INTERCEPTER for '64% Use this teat tape with your -
6 4In adjust the  heads of your decks to  make a pore-oily matched pair Ful l  instructions ana
screwdriver supplied ta .6 0  int PAP.

S WITCWRE S E T BOARD. H e e d Pn the  expansion port of your Sal you can reset ALL
programs that a standard reset switch can't A  socket for a 2764 BKeprom is also included. Full

S tr ue l
,
OnS  
s u p
p l i
e d .  
E
4
.
9
5  
i
n
c  
P
A
P

A t ,! P P ODUC TS GUA RA NTE E D FOR 12 M ONTHS .

Send your cheque/P.O• or stamp for details to:- TURBOTRONIC.
46. Ripon Street. Parkinson Lane. HALIFAX, West Yorkshire. WO 3 0 0 .

Tel. (0422) 52020
(Overseas customers ins ide  E urope a dd 5 0 p outs ide  E urope a dd E l .50)

SOFTWARE

MAKE YOUR COMMODORE EARN!
Yes, mak ing money  becomes inc idental when y ou

know how.
Your Mic ro is, if  only  you knew it, a gold mine, the

size and make is irrelevant.
Make the init ial effor t now by s tarting y our  own

HOME BASED BUSINESS
REMEMBER: You'll never gel rich digging someone else's "ditch'

it's more rewarding than playing games.
The benefits are many and varied. Full or partime, for FREE

I - - )1 D e t a i l s  S.A.E. to:z
i
t  
f  
g 
y
i
r  
p
g 
B 
a
l  
s
t  
L
P 
a

l i  1DWIWIrtitgi5YEI „  . • • , _..
97 PILTON PLACE (NIC8), r • • • •
,
• ,

KING AND QUEEN STREET, s'
, —  —  —WALWORTH, LONDON SE17 1DR.

ACCOUNTS & PAYROLL
For Commodore 64, 128,

8000 series etc, and larger
computers.

Very comprehensive but
easy to use.

Available on 21 days approval.
Als o c ont rac t  p ro g ra mmin g .

E A SOFTWARE
Dept YCl,  62 High Street,

Evesham, Worcs WR11 4HG.
Telephone: 0386 49339.

EDUCATIONAL
SOFTWARE

SCHOOL SI MULATOR Tables
to Long Multiplication. Paperless
individual instruct ion. C B M  84,
Turbo cassette £6.50. Manhood
Maths. 79 Hillt ield Road, Selsey,
P020 OLE

WHY NOT ADVERTISE
UNDER THIS NEW
CLASSIFICATION?

SPECIAL OFFER

COMMODORE CHIPS
FOR S ALE

6510 f15 .00  6 5 2 6  ( 13.00
6569113 ( 13 .00  9 0 1 2 2 6  E10.00

901227 E li)  00
rrices nc  P & F -  'o

BOWES ELECTRONICS
INTERNATIONAL LTD.

24 Polle n Lane. Kiln Farm,
Milton Keynes, MK11 3A5 .

Tel: ( 0906)  568476

FOOTBALL MANAGEMENT
N O W  a  Classic Football games to r  a ll
r initbss enthusiasts  a v a ila ble  o n  t h e
C54.'126 —  P a c k e d  w i t h  G E N U I N E
FEATURES.
PREMIER LEAGUE A N  E X CITING AND
COMPREHENSIVE G A M E  w i t h  th e s e
leatures -  Full Home A Away Programme.
Transfer M arket. F u l l  T e a m  S election,
N a r n e d
,
R e c o r d
e d  
G o
a l  
S c
o r
e r
s ,

Substitutes, i n i u  ries. 5  S k i l l  Le v e ls ,
HaltiFull T i m e  s c o r e s  a l l  m a tc h e s
Financial P roblems, S ave Game. P rinter
Option. Tra ining. Te a m  S tyles, C ha nge
Names B a nk  Loans pkis M UCH M ORE
,Prke E6.50 Inc. P&P.
WORLD CHAMPIONS — A COMPLETE
AND E X CITING WOR L D  C U P  S IM ULA -
TION -  Takes you horn the  first warm up
t i
,
e
n
d
l i
e
s  
t
h
r
o
u
g
h  
t
o  
t
h
e  
q
u
a
l
i
f
y
i
n
g  
O
r
o
U
P

and onto therinals S electirom squad of 25
players, 2  In-Match substitutes allowed 7
Skill Levels. plus M UCH M ORE . WOR LD
CHAMPIONS includes a  lull te x t match
simulation Including G o a l  Times, Injury
Time, E x tr a  T i m e ,  P enalties . Injur ies ,
Sending Off M a tc h Clock Corners, Free
Kcks. N a m e d
,
' R e c n r r i e d  
G o a t  
S c o r
e r s  
8

MORE.
Price E7.95 Inc P&P.
EUROPEAN I I  —  CAP TURE S  THE  FULL
A T M O S P H E R E  O F  E U R O P E A N
COM P E TITION
-
-  H o r n e  
a n d  
a w a
y  
l e g
s .

Away goals  c ount double  F u l l  pena lty
shoot o u t [w i th  sudden dea th) . 7  S k ill
Levels. T w o  I n - M a tc h  S ubs ti tu te s .
Ekscipline T a b l e .  D is a l lowe d g o a l s
I ncludr* Full Teal M atch S imulation
Price E7.95 Inc P&P.

FANTASTIC VALUE
Buy any 2  staMeS — Deduct E2 from total.
Buy all 3  games —  Deduct E3 hoes tota l
All gam es  available b y  M ai l  Or der  on ly
and ready lac IMMEDIATE DESPATCH by
First Class Post

E & J S ollware. Room CA
Westmoor Road. E NFIE LD M i d d l e s .

EN3 7L E

D I S C O U N T  S O F T W A R E :
Latest t it les  f or CBM641128 at
50% off R.R P : S A E. To
-  A . 0 ) P . .104 Hollywell Road. Lincoln. LN5
9BY.

1 WANTED
WANTED:  Y o u r  non-wod<inc
Sinclair computers and equipment
for cash Ring D.M.R. Eleclonics
Bradford. 0)274) 882892.



Advertisements placed in this magazine are to be in strict compliance with our standard conditions (copies of which
conditions a re  ava ilab le  o n  request) a n d  o n  t h e  c le a r understanding tha t  the  advertiser wa rran ts tha t h is
advertisement(s) does no t in f ringe  any copyrigh t o r condition o f  sale o f  any interested party in  the  advertisedproduct.

Further, the advertiser indemnities the proprietors of this magazine in respect of costs, damages, or any other claims
brought against them as a result o f  legal action arising f rom the publication of the advertisement.
Any breach of these terms o r the said conditions may result in  prosecution o f the advertiser by the proprietors,

REPAIRS

COMPUTER REPAIRS
C64  F i x e d  price repairs  on all popular home computers
C16/VIC 20
Cassette Units
064 PSU

OFFERS
CBM  Casse tte  U nit
1
5
4
1  
S
p
e
e
d  
D
.
0  
S

E26.00
E22•00
E13.00
E22.00

Disc Drive printers also repaired.
Please add VAT to above prices.

Send cheque or PO wit h computer,
or — SEND NO MONEY — C. 0 D. service available.

For a fast quality service please send to:
MICROMEND

THE OLD SCHOOL,  MAI N STREET,  FARCET,
PETERBOROUGH PE7 3DB

Tel: (0733) 241718
(TRADE ENQUIRIES WELCOME)

E24.95
S.A.E. for  details

FAST COMPUTER
REPAIR CENTRE —

LONDON
• B B C  M ic r o C om m odor e .  S pec trum

a Amstrad. Others

e W e  sell spare parlS
• U s e d M ic r o B ought a nd S olo
•  E prom P rogramming S ervice
PHONE 01-863 7166

PROMPT ELECTRONICS
Unit 4, 15 Springfield Road,

Harrow, Middx, HA4 1OF
E ntrance in Amersham R oa d

COMMODORE REPAIRS
Commodore r e pa i r s  b y  C om m odor e
approved e ngine e r s .  R e p a i r  p o c e s
Vic 2 0  modulator  118.05. V ic  2 0  E15,00.
CBM 64 P o i
-
n ] [ 2 0 - 0 0  
C 2 N  
f r o
m  
M
O
O  
1
5
4
1

from E20.00. C 6 4  ps u E13.30. S pectrum
E16.50. Dragon E32.00. E lectrons. /M a r ,
For more information SAE or telephone
- GC. BUNCE & SON.
36 Burlington Road, Burnham,

Bucks SL1 7130.
Tot: (06286) 61696,
gam-Ernn N on Fr .

A.B. COMPUTERS &
ELECTRONICS LTD

Cheap repairs for C16ss. Sais, 125 and 128
- From, i1 2 .0 0  fA ls o B B C  Amstrad,

Atari. Spectr„m I
173 THORNS URY  ROAD, OSTER1EY,
ISLEWOR TN. MIDDLESEX 1
1
4 1 7  4 0 G .

Tel: 01-568-7149
Telex: 8950511 ON E  ONE  G.

Rer, AB COM P .

Oas is  —  F o r  a l l  g e n u i n e
C o m m o d o r e  S p a r e s ,  a n d
computer repairs. 9 0 6 1 1 4
,
0 1

£12.20 Tel: 0980-24599

WARNING NOTICE

' b r i g  choice
EXPRESS COMMODORE

REPAIRS!
WHY PAY HIGH
'FIXED
. 
P R I
C E
S

Fon PROFESSIONAL ISM •  01.1 •  •
repair rompanies Sineau User sem,

MANCOMP seerneo the 1,105T
PROF ESMONAL mum it same
ams a haIstul attitude ALIC, 85

C OM M OD OR E  C H IP S
906114 E 2 3 . 0 0
6510 E 2 3 . 0 0
6526 E 2 3 , 0 0

Inc lude s  V A T and P &P  1

WHY DELAY -  OUR ESTIMATES AHE
FREE AND WITHOuT OBUCATKIN IF
yOU 00 NOT LIKE OUR ESTIMATE

WE WILL RETURN THE COMPUTER
AND REFUND THE FOS
-
FA C E

itsC,JRREDi

MANCOMP LTD
(Dapi YC9)

Print...oaks Lane ,evensholme
ManchaSter M I 9  3JP

OPEN MO N S AT Slam to Tom
061 224  1 8 8 6
,
9 8 8 5
1
1

SERVICES

STOP
PLAYING GAMES

Use pa, computty to make awes k m  you lobby
ate a  home based rcorrie k i l l  A id part lone
opportunities to cash in on this tremendous market
High Nouns eases posirble. Open ID ant a l'uIt
S tontio use
, a n d  
g a
m e
r  
W r
a t
t  
f
o
r  
t
r
e
e  
d
e
t
a
i l
s

Westlink Promotions IYct
108 George Street

Edinburgh EH2 4LE1

RE-USE YOUR OLD PRINTER RISSONSI
We A O  re- ink  y our  010 fa br ic  r ibOor,
cassette tar more cheaply than the price or
a ne w one  S e nd your  dry fabric r ibbon
(slating printer make & model)  with E2 and
we It re-ink ml & quote 'or future re-ink ings
ALADDINK. ( D e p t  C O N ) .  4  H ur k ur
Crescent. Eyernouth, Berwickshire. 1014

SAP. P hone 38907 50965.

FOR HIRE

HIRE HIRE
STAFFS CO MPUTER LIBRARY

CBM 64 OWNERS
Join the friendly Library. We give you what  you want .  if  a tit le
is not  on our list then we will get it, if  i t s  still available.
(Games only )

•  A l l  t he lates t  Tit les
•  Fu l l  7  Day s  Hire
•  L o w  Hire  Cos t .  From 7 5 p
•  U p  t o  4  Games  per week
•  A l l  games  orig ina l
•  Lo t s  o f  A mer ic an  Tit les
•  L o w  Hard  and S o f t wa re  pric es
•  membership ONLY £5. 00

Free mic  Monitor on joining
Send y our c heques /pos tal orders  pay able to:

STAFF COMPUTERS
The Newl ands,  Cr eensome Lane,  Staffor d

VIC-20/CBM-64
SOFTWARE HIRE

Free M embership H undr e ds  or  Ti tll i i  e sChoose hum . S e nd S .A.E . lOr  y ourFree H ire  Kit:

VSH P O  BOX 45, NOTTINGHAM  NG1

YOL R' COMMODORE
CLASSI FI ED ADV E RTI S I NG  CO UP O N

Post to: Your Commodore.  1 Golden Square, London W1R 3AB
Rates:52p per word (min.  charge E7.80 (VAT incl). Semi display
(min. 2cms) E9.70 (+ VAT) per s ingle column centimetre.

Please oebit my Access/Barclaycard No,

Expiry date
f o r i n s e r t i o n s .

Or I enclose my cheque/PO for E f o r  i n s e r t i o n s .

FILL IN THE
C O U P O N

BE LO W FO R
A Q UI CK

SALE!

1
,
1
S
A

Please use BLOCK CAPITALS and include post codes
Classification
Name (Mr/Mrs/Miss/Ms),

c
c
o
r
d
i
n
g
.
;
;

Address

Signature  D a t e

C
a
y
t
i
m
e  
T
e
l
.  
N
o
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in o u r  Hex  D a te  Ent r y  program,
published March 1987 Your Commo-
dore. This only needs to be changed if
the start address ends in a one eg 080I,
Line 665 at present reads:
CH=CH+CA-8

The correct version should in fact be:
CH=CH+CA-9

We hope that this will sort out any
problems w h i c h  y o u  m a y  h a v e
encountered whils t using this listing.

Adrian Antics

The Growing Pains of  Adrian Mole, is
not only a popular book and TV series
it is doomed also to enter the world of
computer games published b y  t he
Virgin Games . I f  y ou'r e already
currently experiencing t he  he l l  o n
earth, affectionately known as your
teens, then y ou may  fi nd a  lo t  t o
identify with in this comedy game. I f
you left this phase of your life behind a
long t ime ago, then i t  may serve to
refresh your memory.

The game has been programmed
by Level 9 in conjunction with Mosaic
Publishing and will be available for the
C64/I 28 at E9,95.

This month we've decided to run a
caption c ompetit ion i n  connection
with Adrian's growing pains so have a
good l o o k  a t  t h e  accompany ing
picture (published courtesy of Thames
Television) and see if  you can come up
with an apt witty  caption to describe
Adrian's obvious domestic bliss. The
best caption will win 1:5.

Bug Finder

BAC K PAG E
E

At Your Commodore, we try to publish
high qua lit y  programs that  ar e o f
benefit to as many readers as possible.
This  gener a l ly  me a n s  t h a t  t h e
programs are often very large and can
be prone to typing errors. In order to
make your life a little easier, we run a
Bug Finder service.

If you have typed in  one o f  our
programs and despite much checking,
you s till can't get the program 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

El

return o f  the program to you.

Should any of the above be missing
then we will not be able to deal with
your query.

We will try to point out where you
have made any  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  i t  stops work ing. Check i t
yourself fi rst, i f  y ou don' t ,  i t  on ly
wastes valuable t ime that  could be
spent work ing on the magazine.

We d o  ge t  a  large number  o f
queries in the office, so it may take a
little time for  yours to be processed.
Note: We can only deal with problems
concerning programs publis hed i n
Your Commodore.
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Fast multi-ditectiona) scrolling and
shoot-em-up action. Romulus has more
than one surprise in store for the
unwary gamer Great sound effects
and music.
For the Commodore 64: E8.95
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Victory House, Leicester Place.
London. WC2H 7NB
Telephone: 01-439 0666



t- programmable
digital drum machine

PRO SYSTEM
(includes software and cartridge)

*8 digitally recorded drum
sounds in each kit

*2 kits supplied, additional
kits available

*Songs and patterns can be
saved and reloaded

*Keyboard or joystick
operation

*Poly phonic

*Simple to use. no musical
knowledge required

*Up to 64 patterns and 16
songs in memory

*Real-time or step-time
recording

*Powerful pattern editor
*RHYTHM KING software is

easy to learn, easy to use

AVAILABLE NOW!
E39 .95

CBM 64/128 - disk or tape

Winchester House Canning Road
Wealdstone Harrow 1 0 3  75,1

01 661 1166
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SPLIT
SPRITE
UP TO 32
SPRITES ON
YOUR C64
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