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UJRTHSTFITEIIENTS
1Face Lift

Evesharn Micros has come up with a
face lift package for the C64 to make it
look almost as good as the 64C.

The Slimline 64 is a new case which
can be fitted to old style Ms using a
Philips type screwdriver.

It's priced at E19.95.
Also to  make your system look

more up to date, and hopefully more
efficient, is the Acce/erator +, a new
disk drive from Evesham fo r  the
Commodore range of computers.

Evesham has yet to  discover a
program which is not compatible with
the new disk drive.

Features include the latest drive
technology, an external power supply
to avoid heat build up. a 25
(
7
0 i n c r e a s e

in the standard loading speed and a full
12 month warranty. Priced at E159.95,
you can also buy i t  packaged with
Freeze Frame Mark IV for E179.95,
Touchline:
Evesham Micros: 6 3  Br idge Street,
Eves/tarn. Worcs WR 11 4SE Tel: 0386
41989,

Budget Price

The first two games from The Power
House are now available for the C64•
They a r e  T er minator  a n d  T h e
Equalizer. Both of these games come
with free House Music, which i s
apparently a new cult style recently
imported from Chicago.

There is also another o f CRL's
popular C16 Berks titles which will be
available at the same time Al l  priced
at £1.99.

Bug Byte is relaunching an oldie
Virgin game, Stninge Loop. It's a huge
arcade adventure featuring 250 rooms,
window controls and game save. It will
be priced at E2.99.

From Firebird Silver there are two
new Commodore titles, both for the
C64. a n d  Lissa. a game which has
proved massively p o p u l a r  o n
Spectrum machines is now available
for the C64. It is an arcade adventure
in which you try and help a ghost
called Humphrey save his ancient
family home.

The second title is Imagination, a

NEWS
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graphic/text adventure, which poses
the simple problem of finding out the
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number of stars in the universe. Both
are in the Silver range and therefore
cost El.99.

Bubble Bus has a new Mini Bus
C64 game, previously a full price title.
Aqua Racer. The game will be available
at £1.99. In  fact all £2.99 Mini Bus
games have now been reduced to this
lower price.

Finally, Codemasters is releasing
two games for the C64 at £1.99 each.
The two games are Transmuter.a sci/fi
arcade game and Super Robin Hood.
Touchline
The Power  House: 9  Kings  Yard.
Carpenters Road. London EIS 2HD.
Tel: 01 985 6877.
Bug By te: Vic tory  House, Leicester
Place. London WC2H 7NB. Tel: 01 439
0666,
Firebird: First Poor, 64-67 New Oxford
Street. London WC1A IFS. TeL 01 379
6755.
Codentasters: I  Beaumont Business
Centre. Beauinont Close. Banbury ,
0,von OX 7RT.
Bubble Bus: 87 High Street, Tonbridge.
Kent TN9 IRX, Tel: 0732 355962.



Golden Days

US Gold has recently announced the
imminent release o f a whole host o f
s i mu l a ti o n s f r o m  S t r a t e g i c
Simulations Inc. SSI is renowned for
producing quality software with in-
depth documentation a n d  every
vvargame i s  researched t o  ensure
gameplay accuracy.

The first release from SSI will be a
compilation enti tled W a r  Games
Greats. Included in  the compilation
are Tigers in the Snow, Combat Leader,
Knights o f the Desert and Battle .
1 • ( . ) rNormandy.

US Go ld  has also reached an
agreement t o  handle Broderbund
software in the UK.

The fi r s t  U K  releases f r o m
Broderbund w i l l  b e  Prin tshop
accompanied by four graphics library
disks and the Printshop Companion
Package and Toy Shop.

At Easter there will be Broderbund

Epyx, th e  we l l  known A
m e r i c a nsoftware house, has begun distributing
the Konix Speed King joystick in the
USA.

Following extensive research
which i n v o l v e d  s e n d i n g  a
questionairre and joystick to a random
sample o f  avid  American games
players, they have concluded that you
have an 84% chance of increasing your
high score i f you use the joystick.

84' c r eas e?

NEWS

compilation releases. The first is the
Loderunner Trilogy and the second is
entitled Broderbundle featuring Raid on
Bungeling Bay, Spelunker, Stealth, and
Choplifter. Both compilations will cost
:0.99 (cassette) and E14.99 (disk).

Also from Broderbund there will
be a new adventure called Where in the
World is Carmen Sandiego?. There will
also be a range of electronic novels, the
first two of which are Breakers and The
Ancient art of War.

Finally, US Gold is releasing a
sports simulation enti tled Street
Basketball. Th i s  features a l l  t h e
hazards o f playing games in a busy
street, and you have to get your team
to the top of the local league. Prices are
E9.99 (cassette) and E14.99 (disk).

All the US Gold releases are for the
C64/128.
Touchline
US Gold: Units 2 /3  Mulford Way,
Ho/ford. Birmingham B6 7AX. Tel: 021
356 3388.

Players Poll

S T F I T E U E N T S  E

Epyx also asked players to list their
high scores fo r  their five favourite
games (which included Raid Over
Moscow, Zaxxon and Pactnart) with
and withOut the joystick. I t  is from
these figures that the 84% increase was
taken.
Touchline
Konix: Unit 13, Sirhowy Hill Industrial
Estate. Tredegar, Gwent NP24QZ. Tel:
049525 5913.
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On February 17 a team of youngsters
set out on the largest bike marathon
the world has ever seen. The Four
Corners marathon aims to raise money
for t h e  c h a r i t y  In te rme d i a te
Technology which sets out to provide
funds for long term development in the
Third World.

One of the team, Aidan Prior (23) is
being sponsored by Micronet and its
members. Members of Micronel will be
kept up to date with personal monthly
bulletins from Aidan reporting on
weather, food , publ ici ty and , o f
course, his progress in the ride.

The ride commences in Hong Kong
and will travel through China, Japan,
Moscow, Finland, Sweden, Denmark,
Germany a n d  fi n a l l y  ending i n
Amste rdam h a v i n g  c o v e r e d
approximately 13,000 kilometres.

Micronet's Peter Probert said: "In
the West, we tend to take technology
for granted. Micronet i s  more than P r (
pleased to contribute towards a cause t a k
which w i l l  b e n e fi t t h e  p o w e r  a g ;communities around the world, and I

Micronet 800: 8 Herbal Bill, London
EC1 5E:1. Tel: 01 278 3143.
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am sure you will join us in wishing a n
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Utilities

Database Software h a s recently
released M i n i  Offi ce  I I  f o r  th e
C64/128.

Mini Office II  contains a database,
spreadsheet, communications and
graphics packages and a label printer.

Prices are E16.95 for cassette and
E19.95 for disk and the package comes
urith a  ful ly comprehensive 86 page
manual.

CRL has launched itself into the
graphics market with a new program
entitled The Image System.

In addition to providing drawing
and painting facilities, The Image
System allows you to create your own
text fonts. You can also zoom, move,
copy, scale, rotate and fo ld  your
pictures. I t  i s  priced a t  E19,95 on
cassette and E24.95 on disk.

First Analytical has followed up
GEOS with three new application
packages to  operate i n  the GEOS
environment.

Font Pack I  provides 20 new fonts
to further enhance printed output.
Desk Pack I  features two new desk
accessories and two new applications.
Writer's Workshop is a full function
word processor. Further additions to
the range arc soon to  be released.
GeoCalc (a spreadsheet) and Geofile
(database).

Prices are: Font Pack I  — E23.50,
Desk Pack I  — £26.50 and Writer's
Works/up — £37.50. Al l  prices include
postage and packing.
Touchline:
Database Software: Europa House, 68
Chester Road, Hazel Grove, Stockport
SK7 5NY Tel: 061 429 8008.
CRL: CRL House, 9  Kings Yard,
Carpenters Road, London E15 2.1-ID,
Tel: 01 533 2918.
First Analytical: 70 Borough High
Street, London Bridge, London SE!
1XF. Tel: 01 403 5493,

Prospective professional programmers
take note. Superior Software is once
again campaigning fo r  would-be
programmers to come forward and, as
an incentive to applicants, a free book
will be given in exchange for details of
programmer's abilities,

The new book is entitled Success In
Software and contains sections on
securing copyright, negotiating

NEWS

Prestel Paper

Prestel is launching an exclusive on-
line daily news senrice in conjunction
with The Observer newspaper.

Reports wil l  be compiled by an
Observer editorial team w h o  w i l l
receive exclusive stories through
foreign correspondents as well as other
news from the usual channels.

An overnight round up of UK news
will appear on screen every morning.
This will be followed throughout the
day by headline stories as they break.

John Cornwell, communications
publisher at the Observer, said: "The
service wi l l  reflect the newspaper's
traditional strength i n  providing

Melbourne House i s  t o  release a
detective adventure thri l ler entitled
The Mystery o f Ark/ram Manor. The
chief character is a 1920s news-hound
reporter who stumbles on dark secrets
in the quiet village of Arkharn. Solve
the puLzle o f  the missing Colonel
Fortescue.

Also from Melbourne House is Doc
the Destroyer, a game about the first
being in a new race of superheroes. The
game combines adventure and arcade
features, with puzzles which must be
reasoned out and the use of physical
strength in fight sequences.

Both are E9_95 fo r  the C64 on
cassette.

payments a n d  b ib l iography o f
recommended books.

It has been written by Richard
Hanson, boss o f Superior Software,
who started l i fe  as a  programmer
himself and set up his company with a
mere E I 00,

Hanson commented: "Some of my
advice is common sense but I  have
tried to help people avoid the pitfalls
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perspective a n d  expla in ing th e
significance behind fa s t  moving
events."

Prestel customers will be able to
access th e  service direct o n  page
number 3456 or through the on-line
magazine, Focus. There wi l l  be no
frame charges, on ly th e  standard
Prestel time-based charge ( ( p  pe r
minute during business hours) and the
cost of a local phone call.

Touchline
Prestel: Pre ste l  Headquarters,
Telephone House, Temple Ave, London
EC4Y OHL. Tel: 01 822 1056.

Detectives and Destroyers

A new software house, Starlight,
linked with Ariolasoft, has released
Greyfell — the Legend o f  Norman.
Greyfell is an alcoholic cat and with
the help o f  his friend, the Wizard
Hitormis, he  must defeat the  evil
Mauron. Greyfe l l  has j u s t been
released and it is .0.99 on cassette and
£14.99 on disk.

The last new adventure this month
is from Bubble Bus and is called The
Fifth Quadrant. It tells the story of the
exploring ship Orion mapping the
Hercules Cluster. There is only one
sector of the galaxy left to explore but
this is where the trouble occurs.
Touchline
Starlight: 6 8  Long  Acre, Covent
Garden, London WC2E 9•111. Tel: 01
836 3411.
Melbourne House: 6 0  High Street,
Hampton Wi c k ,  Kingston-upon-
Thames, Surrey KTI 4DB. Tel: 01 943
?91I.
Bubble House: 8 7  H i g h  Street,
Tonbridge. Kent TN9 1RX. Tel: 0732
35.5962.
Greyfell

Software Success

that can happen. I  have five year's
experience specifically in the computer
games industry and  th e  book i s
intended t o  be  o f  help to  artists,
musicians and ideas men as well as
programmers."
Touchline
Superior Software: Regent House,
Skinner Lane, Leeds LS'7 IAX. Tel:
0532 459453.
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3M 51/4"

10+ 3 0 + SO+
SS/DD 6,50 6.00 5.50
DS/DD 7.50 7.00 6.50
3M 51/4" Lifetime Guarantee
SS/DD 10.30 9.90 9,60
DS/DD 12.50 12.20 11.90

SS/DD 20,50 20.30 20.00
DS/DD 25.50 25.30 25.00

SS/DD 17.00 16.00 15,00
DS/DD 19.00 18_00 17,000

As always there are a few games on the
way whic h feature some very we ll
known names.

This fi r s t  i s  inev itably  f r o m
Domark. The company has gained the
rights t o  produce three Star  Wars
games; Star Wars, The Empire Strikes
Back and Return o f the fedi. Versions
for the C64 are planned, however,
programming will not commence until
later th is  y ear  and t h e  games are
scheduled for  a late 1987 release.

Followers o f  2000 A D ,  the cult
comic, w i l l  b e  f ami l ia r  w i t h  t h e
character Nemesis the Warlock who
leads the resistance movement against
Torquemada, Grand Master o f  the
Terminators. N o w  Nemes is  w i l l
feature in  a  game for  the C64 from
Martech. Availability  and price are
undecided as yet.

Going back a few years to old black
and white movies, how about a Laurel
and Hardy game. This will be the latest
offering f r o m  Adv anc e Sof twar e
Promotions. I t  w ill be a one or  two

FIERO PIEDIR ComputerSupplies
0107 52698 or 0701 50913 B a k e  Street,

Dept VC,
Unbranded 5 W  Discs
Cert ifi ed lifet ime warrant y
hub rings, envelope,  labels
Prices p o f  1 0  D iscs

3 M  3
1
h "  
L i
f e
t i
m e  
G
u
a
r
a
n
t
e
e

Unbranded 31/2" Discs

'Disc Care

Discs with 15m1 cleaning solution
5'/a" Head Cleaner 4 . 0 0
31/2 Head Cleaner 5 0 0
51/4" Disc Doubler
Utilise reverse s lae of  s ingle s ided
discs
Accurate position guide £ 5 . 5 0/

1 Dept VC

Next day delivery available.
Please ask for details,

All prices Inc. of P & P UK only
Please odd 15% VAT.
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Dimensions 405 x 325 y 100mm
Made from 5mm
clear perspex
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Pon tilt revolves around 360'
12.5" tiltoble up and down
adjustable by front mechanism

12" Monitors E12.00
A  1 4 "  Monitors E15.00

Copy Holder
Adjustable with desk

c lamp ing  arm

£13.90

£19.90

PRINTER RIBBONS
Mixed types for quant ity  breaks
1 of f  if ordered \AA
-
th o t h e r  
p r o d u c
t s

21 5 .  2 - 1 -
Canon FY/1156/108C 3 2 0  2 7 0  2 5 0
Ned Brown Blue Green 4 . 7 0  4 .2 0  3 , 9 0
Commodore

51 6/1526/.1023
M
9
5
8
0
2  
3
1
0  
3
.
0
0  
2
.
8
0

2022/4022 2 . 8 0  2.40 2 2 0
Red BtOWn Bkae Green 4 0 0  3 .3 0  1 1 0
MPS 801 3 7 0  3 .1 0  2 9 0
rie4BrOwn Elbe Green 4 9 0  4 .6 0  4 .2 0
Mc 1515/1525 2
8 0  
2 . 3 0  
2 . 1
0

DPS1101 2 3 0  1 .9 0  1 .7 0
MPS 1000 2
8 0  
2 4 0  
2 2
0

Pod &o w l Blue Green 4 1 3 0  3 , 3 0  3 1 0
MPS 800 3 . 5 0  3_03  2 8 0
reed Brov4)E11,e Green 4 . 9 5  4 6 5  4 2 5
Epson Fs/14X/WX 8C 2 . 8 0  2 4 0  2 .2 0
Ped Grown Bk.*•Green 4 , 0 0  3 3 0  3 .1 0
1166000 810,910 3 . 2 0  2 .7 0  2 5 0

BRJOiri Blue Green 4 7 0  4 2 0  3 9 0
Minos. CP 80 3 8 0  3 0 0  2 8 0
Slat C.emtni 1 C615x 1 . 5 0  1 2 0  1 1 0
RedBrow
-
. 
fl u e  
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e n  
2
.
4
0  
2
0
0  
1  
8
0

If the ribbon you require is not listed
ring 0707 52698 and let us quote

Computer Paper
Plan tantOld, micro pert edges

Wekcintl 000's P ric e  per bcoc
corn p e r  box b o x  2  an-
,11 O A  6 0  2  1 4 . 4 0  1160
80 2  1 7 . 8 0  16.30

EXACT A4 7 0  2  2 4 . 0 0  21.30
1 1
2
,
0
3 0
1 /
4  
9
0  
1  
1
5
.
2
0  
1
2
.
7
0

Size

Computer Labels

1  Conttanfold P r i c e  per 1000

Sprocket fed 1 . 0 0 0  2 , 0 0 0 +
70y36 4 . 2 0  3 . 8 0
89)(3,5 4 . 3 0  3 _ 9 0
89)(49 5 9 0  5 3 0

Please state f oo t  labels across sheets (1,
2 or 3)

player game and Advance has spent
about eight months  negotiating the
European rights to the characters.

The g a m e  w i l l  b e  r e leas ed
throughout Eu r o p e  a l lo w in g  f o r
regional variations. F o r  instance in
Scandinavia the names will be changed
to Big and Little Reindeer and in Spain
to Fat and Thin.

Touchline
Dontark: Domark House, 22 Hartfield
Road, Wimbledon, London SWI9 3TA.
Tel: 01 947 5622,
Mallet** Marled; House, Bay Terrace,
Pevensey Bay, East Sussex BN24 6EE
Tel: 0323 768456.
Advance: 17 Staple Tye, Harlow, Essex
CM 18 7LX, Tel: 0279 412441,

Disc Boxes
mm100 5 1 / 4 x 1 0 0  11. 70
MM 50 5 1 / 4  x 50 8 . 7 0
MM 80 3 1 / 2 x  80 1 1 . 9 0
MM 40 3 1 / 2  x 40 8 . 5 0

MM 100

All MM boxes anti-stafic wilt  lock

VI Crecirt Card W S A
24-Hour

I 0707  52698
Orders
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REVIEW

iscover the danger, excitement and agony o f  "real"
combat flying as you take to the skies in an Apache A H-64A
helicopter gunship. Armed with cannons, rockets and laser

41i.4 100 g u i d e d  missiles and protected by computer controlled radar
and electronic jammers you must fl y  dangerous missions
from the training fields o f  the USA to the battlefields o f

East Asia, Central America, the Middle East and
Europe.
career in the US Airforce begins as a Sergeant on
ing fields and can end either as a retir ing Colonel
n decorations and battle honours or in a battered
a shot down wreck.

Apache i s  ac tually  eas ier  t han  o ther
31 keyboard and joystick controls are easy
to two fl y ing tutor ials  and a keyboard

Ffight .simulators are usually a minority
interest field in the games world. Gunship

should change t h i s .

overlay. Basically all you have to do is control the power that
you send to  the rotablades and then move the joystick
forwards and backwards to control the height and speed of
the helicopter. Unfortunately , this  becomes a lo t  harder
when there are mountains to be avoided and enemy tanks,
helicopters and gun emplacements try ing t o  shoot vou
down. The result is that the "very low" risk training flights
actually turn into suicide missions. However it won't be long
before you're loading up your weapons for a mission against
a real enemy.

Before you embark on a mission (and your first posting is
likely to be in South East Asia) you should read the briefing
and intelligence reports to learn of your targets and enemy
strengths and study the map to plan your route. It you don't
like what you see then you can opt out by going on sick call
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but since this is frowned on, could jeopardise a promotion
and even get you posted to an even tougher assignment it
might be better to chose your weapons and get on with the
[I I
I

Your weapon load can be made up of any combination of
30mm cannon amo, rockets, and missiles that can fit on your
Apache and depends on the enemy you're about to face. I f
you're expecting any enemy' Hind helicopters then stock up
with sidewinders "fi re and forget" missiles, Hellfi re air  to
ground missiles are easy' to target and can wreck any tank or
bunker or if  it's mainly infantry and guns then take lost of
cannon shells and Ffar rockets.
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NEOS MOUSE + SOFTWARE
*  (THE COMMODORE MOUSE) *

"CHEESE' on disc - E8.50
(including save and load of pictures with fast and

slow load.)
ARTIST 64 MOUSE
or JOYSTICK
Th i s  i s  t h e  m o s t  s o p h i s t i c a t e d ,
powerful and advanced art or
graphics package available on a
CBM 64 or 128.
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package and we were extremely
empressed with ifs range of capabilities. I t  is in fact probably  the mos
versatile graphics program that we have seen
-
.
Your Commodore takes over where cheese leaves oft. Although friendly
and fun - can be used professionally  with over 250.000 combinations ofcommands.

*GIVE YOUR 64/128 - AMIGA TYPE GRAPHICS*
Pull colour work ing. Full screen working. Zoom and Pan Create any brush

pattern or icon. Variable Text. Commodore and Epson printdurnps. Add
other print routines. Innovative Colour commands."Over and Under" -
(colours weave over and under each other) "Colour Cyc ling' "Duplicate
o b j e c t s  w i t h o u t  C e r t a i n  C Ol OWS ."

P.C.W. "Art is t  64 Is a compulsory  purchase' T a p e  or Disc - E29_90
DESK TOP! Mo u se or Joystick or K Board

Fascinating Range of utilit ies handy facilities. 100 yearcalendar.
Diary. Clock, Calculator.  Disc utilit ies. N a m e / A d d r .  Directory.

ONLY Z18.50 Ca s s e t t e  1
7
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and Dis c  1 - - - ;  s i  • • •• • ••
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NEOS MOUSE WITH "CHEESE"
CASSETTE AND "CHEESE" ON
DISC -  09 .90
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approach m y  helicopters and missiles and a
central VDU that is  d  as a mini map display, message
screen and par t o f  the T AD S (Target Acquis ition and
Designa(lOn System) weapons
. s y s t e m .  
W h e n e v e r  
T A D S

picks up a target a vector graphic of it appears on the VDU
and a square cursor is superimposed on the cockpit window.
It's up to you to decide which weapon to fire and guide it to
its target. Beware this highly sophisticated system locks on
to any target inlcuding your own tanks, bases and infantry so
oil must thing before you fire or you'll annoy the CO. and

blow the promotion.
Gunship is a massive game including over 100 missions

ranging from interdictive strikes on enemy headquarters,
fuel depots and hell-bases t o  ground support missions
through to "clearing" jobs where you wipe out anything that
moves to create a safe landing zone. On your return you'll be
judged on your success, awarded victory points and perhaps
a medal or even a promotion. It's this promise of success and
glory that will drive you back again to try  just one moremission.

Touchline
Title: Gunship. Supplier : Microprose. 2  Mark et Place.
Tetbury, Gloucester G1.8 80A. Tel:  0666 54326_ Machine:
C64. Price: E14.95 tape. f  19_95 disk.
Originality: 8/  10, Graphic's: 8/10. Playability: 10/ la Value:10/10.

E • E l  NI  MILB I N D E R S
FOR YOUR VALUABLE
COLLECTION OF
YOUR COMMODORE
MAGAZINES
'SMART 'EASY TO USE
'TOP QUALITY

To ASP Readers Service. PO Box 35, Wolsey
House, Wols ey  Road,  Heme l  Hemps tead,
Herts HP2 4SS (0442-41221)
Please Su p p ly..,  Yo u r Commodore Binders E5_20 in c. P&P
Total E ( P l e a s e  make cheques payable to ASP Ltd .)Years Required 1 9 8 _  198 ... 198..,198..
Ner n•

Address
Please allow 21 days tor deanery

T E L E T E X T  A  at your fingertipss
°
r
1

For the very ta!est s o l i n a r e  rewews, spuris results, whals on TV plus much much
more -  a ll at h e  touch of a button, hundreds of pages that are constantly updated. The
Microtext Adaptor transforms your Commodore .nto a sophisticated Teletext receiver
giving you  tree access to Oracle  o r Ceefax on your C84 o r 128

A page like  some share p rices o r  a recipe may be saved to  d isc o r cassette o r even
printed out on  you r MPS801. The manual provides the information to  allow your own
programs t o  access and  use  Teletext provid ing oossib ilit ieS lim ited  On ly b y yo u rimaginati o n

The Adaptor t its neatly on  the user port of  the Commodore Th e  lead supplied then
connects to the seldom used 'VIDEO OUT socket  on your video recorder. Th is concept
means an extra aeria l is not  required, channel selection is done on the video which
saves u s Components and so  saves yOu money
,

Just 0 9 .9 5  M c P&P (osenteas add E2.00) on ly f rom:-

MICROTEXT
Dept YC, 7 Birdlip Place, Horndean, Hants. P08 9Pw

Tel: 0705-595694
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sales.
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programs such as Repton, Thrust, St rAer 's Run, Citadel, Rarenskull and SPEECH!
In addition, Repton 3 and SPEECH! have also been successful releases for the Commodore and Amstrad computers.

Our authors have been successful too. Tim - -
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sales of his Replon games; and Peter Johnson, the author of Overdrive and Deathstar has now received /36593.46.
As part of our program of  continued expansion, we are looking for top-class programmers of all home computers.

including; Spectrum, Commodore 64/128, Amstrad 464/664/6128, Commodore 16/4 4, Atari ST, Amstrad 1512 PC,
Commodore Amiga. BBC Micro and Electron. We are also eager to contact games designers, graphics designers, and
composers of computer music.

Wc have a string of major releases planned for 1987 including the new games; By Fair Means (Jr Foul. Naut ilus and
Haunted House,- we require conversions of these games to be written for all major home computer.

If you would like to be part of our continuing success story. please tell us about yourself by fi lling in the coupon below and sending it to us. We will
immediately send you a free copy of our booklet ''Success in Software which is packed with hints, tips and advice for computer programmers.
Alternatively, Superior's Managing Director Richard Hanson is always available to speak to accomplished programmers; you can phone him on 0532 459453.

•  Top Royalties Paid

•  Individual Service and Advice

•  You Will Always get a Fair Deal

•  W'e are a Medium-Sized
Software House

•  o u r free booklet "Success in
Software' tells you more about
the Company and our exciting
plans for the future.

? ? ?
Programmer of  the Year 1987

WHY SHOULD YOU CHOOSE SUPERIOR SOFTWARE TO PUBLISH YOUR PROGRAMS?

REPLY COUPON FOR FREE BOOKLET "SUCCESS IN SOFTWARE"

Tim Tyler
Programmer of the Year 198c,
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Peter Johnson
Programmer of the Year 1985

&56593to flueRoyalty y  ['tents

Lennon

PuMishingCortipany

Depl• RiC2 Regent House,
Skinner Lone, Leeds LS7 lAX.
Telephone: 0532 459453
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some programs a re  ab le  t o  use
graphics with the  speed o f  fi lm-
animation? While, if you try your hand
at high-resolution graphics, i t  takes
ages for the screen to clear, let alone,
something exciting to happen.

This is because you are attempting
to do the job in Basic which is very
slow in execution.

Why? Because the Basic program is
interpreted, th a t  i s ,  t h e  Basi c
interpreter, which resides in ROM and
is nothing more than a  very large
machine code program. looks at each
Basic instruction separately_ Even a
simple Basic command like "POKE"
hides a routine in ROM which is as
long as your arm. And it has to do all
this every time it comes up against the
"POKE" command, as i f  i t  never
heard of "POKE" before. No wonder
that Basic is slow!

P R O G R A M M I N G

Byting
into the

6510
Want to overcome the limitations of Basic? Speed things
up on your C64/128? This first article in a series is your

entry into the world of machine code programming
By Burghard-Henry Lehmann

The 6510 chip in your Commodore
64 is the real computer. Everything
else, like the ROM and RAM chips and
the keyboard, are peripherals. The
6510 does all the donkey work, even if
a program in Basic is being run. Why
communicate through t h e  Basic
i n te r p r e te r  w h e n  y o u  c a n
communicate d i re ctl y  w i t h  t h e
microprocessor, which executes your
instructions immediately?

But h o w  d o  yo u  ta l k  t o  the
microprocessor?

The Hard Way

This i s  so simple, that i t  may be
difficult for the novice to grasp. You
use machine code, a code consisting
entirely o f  "numbers", and the tiny
microprocessor chip, which contains a
program all on its own, takes those

YOUR COMMODORE may 1987
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"numbers" a s  instructions a n d
executes them.

But, you say, this computing by
numbers business i s  n o t  v e r y
convenient f o r  u s  fall ible human
beings. We have to  look up  every
instruction we want to  give to  the
microprocessor, in order to find the
right "number", and i f  we get the
number wrong -  the microprocessor
may d o  someth ing completely
different. And that may mean curtains
for your program -  the machine may
crash_

Contrary t o  popu la r be l ie f,
machine code programmers too are
human beings. S o  th e y  u se  a
compromise between those dreadful,
boring numbers and the long, drawn-
out instructions used in a high-level
language like Basic.

This halfway-house i s  cal led
"assembly language".



I
I

The Solution
Assembly language consists o f a very
small number o f  simple mnemonics
like "L OA", "STA", "BRK", which
are written in numbered lines, very
much as in a Basic program. These are
then translated into machine code with
the help o f  a  program, called an
"assembler". The assembler simply
looks up the instruction -  let's say
"LDA" -  a n d  fi nds th e  proper
machine code for "LOA", for instance
decimal 169. Then i t writes the code
into memory, and, when you run the
program, the microprocessor finds i t
and executes i t instantly.

These days most machine code
programmers a r e  real ly assembly
programmers. Only in the ancient days
of computers (some 15 years ago),
were there  extraordinary human
beings, who spent their time, making
up long lists o f binary numbers and
then painstakingly feeding them into
the computer -  n o t  even v i a  a
keyboard, but by tossing a series o f
switches, each representing a binarybit.

Today we've got keyboards and
assembler programs. You possess the
keyboard already, i f  you haven't got
an assembler yet, you  should get
yourself one, because in this series of
articles you will learn how to  write
machine code programs in assembly
language.

Task 1
Instead of adding more theory. I'd like
to start the ball rolling by considering
straight away a practical programmingtask.

We want to print the character A
on to the screen and we want to do it
entirely in machine code.

In all likelihood, you already know
that o n  th e  C64  you  can  poke
characters directly on to the screen. On
page 132-134 o f your manual you'll
find a list o f characters and the value
which yo u  have t o  use fo r  each

P R O G R A M M I N G

Listing 1

10
20
30
40

ORG 49152
LDA 1
STA 1024
RTS

character to get i t on to the screen.
But what does i t really mean, to

"poke" a character on to the screen?
There i s  a n  area reserved i n

memory (normal ly starting fro m
decimal 1024), which is "wired" to the
screen output i n  such a  way, that
everything contained in these locations
is echoed on to the screen. If you put a
1 into location 1024, you'll get an A
printed on the left top corner of the
screen.

If your CM still contains the old
ROM, you  might n o t see the  A ,
because i t is printed with the paper-
colour as ink-colour. But it is there, as
you can prove by homing the cursor to
the top left corner.

You may know all this already. But
there is, buried underneath i t, a very
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understanding of the workings of the
microprocessor.

Input -  Processing -  Output
What I  have described above is also
called "output", and the important
thing to realise here, is that you can
make things happen by writing data to
certain locations either inside the
computer, as in the above example, or
outside the computer,as you would do,
when you save something on to disk or
channel output to the printer.

Basic programmers forget this fact
of life, because its all done for them. As
a p ro sp e cti ve  ma ch i n e  c o d e
programmer you  have t o  become
aware of it. which means in practice,
you have to know, where things are in
the computer.

No, you do not have to become
involved i n  ch ip technology. Yo u

Listing 2

10
20
30
40

49152
49154
49157

169 1
141 0
96

ORG 49152
LDA # I

4 S T A  1024
RTS
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merely have to know such things, as
that the screen memory starts at 10.24,
the colour memory starts at 55296,
SID's registers start at 54272 etc. And,
for people like myself, who do not
believe i n  fi l l ing their heads w i th
numbers, i t  means that you have to
know, from which book or magazine
you can get that information. I f  you
don't let yourself be intimidated by the
technical jargon, i t ' s  a s  easy a s
knowing that Bognor Regis lies on the
south coast o f  England and  n o t
somewhere in  the South o f  France
(I've looked that up too!).

Now e n te r  t h e  6510 mi cro -
processor, the real computer. which
does all the work.

All the  6510 ever does can be
described in one sentence. It gets a byte
from somewhere in the computer, does
something with it, and puts the result
back, either where i t came from o r
somewhere else in the computer.

This very simple sequence we can
describe as: "INPUT- PROCESSING
- OUTPUT".

How c a n  w e  n o w  g e t  t h e
microprocessor to  write, a  1 (which
stands fo r the letter A )  to  location
1024?

Entering the 6510

First, you have to  know, that the
microprocessor has locations all of its
own. These locations are quite special,
compared t o  th e  run-of-the-mil l
locations in the rest o f the computer.
They are called "registers" and are not
used fo r  long-term storage, but act
instead as a sort o f gateway through
which a l l  t h e  d a ta  wh i ch  t h e
microprocessor mu s t  process, i s
syphoned.

A useful comparison here is the
human heart which acts as a pump,
sucking blood into its chambers and
pushing i t out again, so that i t will
circulate all round the body.

The microprocessor, which is truly
the heart o f  the computer system,
functions in a very similar way. Bytes
of data are moved into its chambers
("registers") -  "IN PU T" -  and are
then moved out again -  "OUTPUT" -
and that's precisely what makes the
computer tick.

But, to expand on our comparison,
the microprocessor is not only the
heart o f the system, but also its liver.
Because it does not only make the data
go round, i t  also processes i t at the
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same time, as the human liver purifies
the blood.

The Accumulator
The most important register o f  the
6510 i s  t h e  A-reg ister o r  t h e
"accumulator". In  a  way, that's the
liver. A s  i t s  name suggests, th e
accumulator i s  used, t o  add and
substract numbers.

Then there are the X -  and Y -
register, which are called the "index-
registers", because they are mainly
used as pointers to mark out a table of
locations.

These three registers are the most
important ones o f the 6510, as far as
the programmer is concerned. There
are some others, which are also quite
important to him, and then there are
some more, which are only important
to the  internal workings o f  th e
processor a n d  o v e r  w h i ch  t h e
programmer has no influence at all.

We will deal wi th al l  this more
thoroughly i n  due time, now let's
return to our programming task.

Inputting a Byte
Listing I gives you the assembly listing
which, when assembled, will perform
the task we have set ourselves.

This is also called the "source file".
The machine code , w h i ch  t h e
assembler produces, i s  called th e
"object code". Once you have your
object code, you may in theory dispose
of the source fi l e , because th e
microprocessor has no need for it. But
in practice you are wise to keep it for
future reference.

Now let's look a bit closer at the
source file in listing I, ignoring the first
line for the time being, and going
straight for the "action", starting from
line 20.

LDA is one o f  those assembly
language mnemonics, which we have
already mentioned. I t  stands f o r
"Load the Accumulator with".

The meaning of this should by now
be quite clear. We are instructing the
microprocessor to  load (INPUT) a
byte of data into its A-register, or, to
stick Nrith our allegory, we are getting
the heart-pump to stick some blood
into its main chamber.

The instruction LDA is also called
an "op-code", which i s  short fo r
operational code, because this is the
instruction itself.

Useful as this instruction is, on its
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own i t would be quite useless to the
microprocessor w i t h o u t  t h e
information given after it — in our case
" 1 "  is the data, or the blood itself,
which we want the microprocessor to
circulate. I t  is called the "operand",
and in our little program we are giving
the o p e ra n d  d i r e c t l y  t o  t h e
microprocessor, that is, the data, we
want to  process is contained in the
instruction. This is called immediate
addressing,

On other occasions we tel l  the
microprocessor, rather rudely "Get it
Yourself!", and then we need to tell it,
from which location it can get it. This
means, that the operand contains now
the address of a location and not a data
byte.

Generally, this is called "absolute
addressing", but there are different
ways i n  which w e  can point the
microprocessor a t  the  location we
want. More about this very important
subject later.

In assembly language we use in
both cases the instruction LDA, but
the machine code or object code, into
which the assembler will translate the
instruction, will be different, because
the microprocessor has to know that
what follows is either a byte of data or
a location. To make it quite clear to the
assembler, what assembly we want, we
prefix a data byte with the "  # " sign
and leave the address o f a location
without a prefix. This is a convention
which you 'l l  fi nd  i n  a l l  assembly
listings or source files

Outputting a Byte

In the next line of our little program
(line 30), we do the exact opposite of
what we did i n  the fi rst line. We
instruct the 6510 to output a byte of
data to location 1024 in the computer,
which is o f course the beginning o f
screen memory. That is, to  get the
heart of our computer system to pump
blood into the veins.

STA stands f o r  :"Sto re  th e
contents of the A-register in".

In this case the operand can o f
course be nothing but a location, even
though,as we will see later, there are
again different ways in which we can
express the location.

Lines 20 and 30 .form the action
part o f  o u r  l i tt l e  machine code
program. Th i s i s  a l l  i t  needs, t o
perform o u r  ta sk ,  t o  g e t  t h e
microprocessor to  fetch the screen
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code I, which stands for the letter A,
put i t into its A-register (INPUT) and
move i t from there to its destination
(OUTPUT).

In th is case we didn 't d o  any
processing inside the 6510. All we did
was a simple IN/OUT process, but i f
you have grasped this, you'l l  have
already begun t o  understand how
things are made t o  happen i n  a
practical way in microprocessor-land.

Assembly Language versus Basic
But you may muse at this moment: "Is
this assembly language lark not even
more long-winded than the simple
Basic command, 'P OK E  1024, I '?
After all, i t takes two lines for one
lousy Basic instruction!".

On the surface it looks like this. But
those two  lines o f  source code are
translated by the assembler into only
five bytes of object code, and those five
bytes th e  microprocessor executes
immediately, and there i s  nothing
more. In  Basic, as we have already
said, it has to go all around the house,
in order to do the thing: First, it has to
interpret the command POKE itself,
then it has to translate "1024" from the
ASCII-string, in which i t appears on
the screen, into a  more useful low-
byte/high-byte sequence. Then i t has
to process the comma, which acts as a
deliminator, and then it has to do the
same thing with the I afterwards. Only
then is i t ready to do at last, what we
did in our program!

You might fi nd  this confusing,
when starting to program in assembly
language. Assembly listings have a
habit o f  growing very quickly! And
you'll think to yourself. "This will take
ages to  do!". Don't let yourself' be
fooled! E x c e p t  i f  y o u  w r i t e
outrageously badly organized machine
code, it will do it in the wink of an eye.

The Program Counter
Let's now look at what the first line of
our program is all about.

In o r d e r  t o  s u p p l y  t h e
microprocessor with instructions to
keep i t  busy. I t  would be  highly
impractical to feed it each instruction
separately. For a start, the 6510 is able
to process about h a l f  a  mil l ion
instructions in one second.

Instead we write a series o f such
machine code instructions i n to  a
certain area of the computer memory,
tell the microprocessor, where those



I
instructions start, and then leave it to
get on with it.

For this purpose the 6510 chip has
a very important register, called the
program counter. This i s  the only
register o f the 6510 which can hold a
16-bit number, that is a number in the
range of zero to 65535. Al l  the other
registers can only hold eight numbers,
and that means numbers in the range
of zero to 255.

The reason, w h y the  program
counter has to be 16-bit is that it holds
the l o c a t i o n  o n  w h i c h  t h e
microprocessor i s  working a t  any
given moment, and since the  C64
contains 64k or 65535 locations, the
program counter has to  be able to
address all o f them.

This is what happens, when the
microprocessor executes a  machine
code program.

First, the  start location o f  the
program is loaded into the program
counter (in our example: 49152, which
is the beginning of user-RAM). Then
the microprocessor gets the byte which
is contained in this location and loads
it into one o f those special registers
over which the programmer has no
influence whatsoever - the instruction
register. This is to allow it to find out in
advance, what to do with the next byte.
Will i t be a data-byte or the address of
a location, where data has t o  be
fetched from? Is that location in zero-
page (locations zero to  255 i n  the
computer, which need only the low-
byte to specify them) or will i t be an
absolute address, which needs a low
byte and a high byte? Or might this
particular instruction have no operand
after i t at all (implied addressing), so
that the next byte wi l l  be another
instruction?

Now the microprocessor bumps
the program counter up by one and
gets the next byte, with which, at this
point, it already knows what to do. If it
is a data byte, i t goes into the data
register -  another one of those secret
registers -  i f  i t is the address o f  a
location, i t  goes into the "address
register".

If the address is absolute or 16-bit,
the 6510 repeats the above procedure
(including incrementing the program
counter) one more time in order to get
the high byte too.

Now i t  i s ready to  execute the
whole instruction, while the program
counter i s  already pointing a t the
beginning of the next instruction.

P R O G R A M M I N G

Initiating

There are two important morals in this
story. Firstly, you have to  tel l  the
microprocessor w h e re  t o  s ta r t
executing, and secondly, you have to
tell i t where to end.

If you don't give i t the right start
location, i t will begin to execute from
that location, a l l  right, but i t  wi l l
interpret the first byte i t finds as an
instruction, even i f  i t is a data-byte,
because this is way. the microproces-
sor is programmed!

And i f  you neglect to  tel l  the
microprocessor where  t o  s to p
executing, i t will just go on executing
ad infinitum. In  the end your only
remedy might be , t o  unplug the
machine, because the microprocessor
will be  so  busy executing al l  th is
nonsense that i t  will not be able to
react to the keyboard. That means that
the machine is out of your control.

Pseudo-Instructions
In line 10 o f our program we set the
address (49152) where we want our
program to start. We do this with what
is called a  pseudo-instruction o r
assembler-instruction.

"ORG" (short for "origin") is not
part of assembly language because we
are not giving an instruction which is
to be assembled into machine code.
Instead w e  are merely telling the
assembler to write the following code
to an area o f  memory starting with
location 49152.

After w e  have assembled o u r
source file (and have saved it on to tape
or disk, we can run i t by giving the
Basic instruction SYS 49152.

Now the operating system o f the
C64 saves certain important variables,
needed for later, puts the start location
49152 into the program counter of trhe
6510 and tells it "Go!".

The microprocessor now executes
your program, while the operating
system rests. From this points onwards
the machine is at your fingertips, to do
with it as you please! In a way, it's not
really the Commodore 64 as you know
it a n y  more. I t ' s  64k o f  R A M
completely at your mercy! It's you and
the n a k e d  ma ch i n e . En d l e ss
computing possibilities are opening up
to you -  so me  you haven't even
dreamt about, and a l l  executed a t
maximum speed!

But, beware. Machine code also
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means, no error checking! I f  you get
things wrong, th e  machine won 't
explode, but i t might crash! And this,
while n o t  lethal, can  b e  mighty
frustrating!

Stopping the 6510

All good things come to an end, as my
grandmother, who had a thing against
platitudes, never told me. Sooner or
later you'll have to return into the safe
haven of the operating system, unless
you have by then designed your own
operating system.

This is what the last line o f our
program is all about. It contains a RTS
instruction and  th a t i s  short f o r
"Return from Subroutine". It's very
similar t o  t h e  Basic R ETU R N
command.

Why return from subroutine?

The operating system treats a l l
user-designed machine code routines
as a subroutine. And before it calls that
subroutine, i t  saves the address, to
where th e  microprocessor has t o
return afterwards, in a special area of
memory called the machine stack. We
will deal with the intricacies o f  the
machine stack later. Here it is enough
to say that the machine stack is a sort
o f o f fi c e  s p i k e  w h i c h  t h e
microprocessor uses fo r al l  sorts o f
safekeeping purposes. Th e  return-
address is simply pushed on to  the
stack, and when the processor gets an
RTS instruction, i t pops the topmost
address from the stack, loads it into the
program coun te r a n d  continues
execution as from this address.

In our program example "RTS"
means of course, that it gets an address
within the operating system, so that it
can continue executing again from
within the operating system.

We have successfully returned to
Basic.

Listing 2 is an assembler listing of
the source file in listing I. Next to each
line number you find the address of the
current location, where the assembler
has written the object code, and then
the object code itself. I f  you study this
listing thoroughly you'll find it a useful
illustration to what I  have explained
and especially in the section on the
workings of the program counter.

In the next article we will expand
on our programming theme and learn
how to create a loop in machine code. f t
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intergalactic farming? You now have a chance to find out
how green your fingers actually are Agent Orange is a new
game from A'n'E which is a shoot 'em up with a difference.

You play the role o f a flying farmer working for the
Intergalactic Agricultural Research Establishment (IARE
for short). The aim is to battle with the aliens and cultivate
eight planets to find a super weedkiller (yes, you've guessed,
it's codenamed Agent Orange). Succeed in this mission and
you'll become a hero among the farmers galaxy-wide.

You start the game with one mothership and eight
daughter vessels (1 don't know where daddy got to). You can
then head off towards the first planet armed with seed pods
and bullets.

You don't have to dig holes to plant your seeds. space
farmers are a bit more advanced than that. You simply have
to tly over the ground and drop the seed pods which will
miraculously grow and ripen before your very eyes.
Unfortunately you are not the only one using the soil, there is
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E I M I l l o w n o m m o r

R E V I E W S

The appeal of arcade games never seems
to pall, so we keep you up to date with

what's on the shelves in your local
software emporium.
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competition from the aliens and their seeds and from the
dreaded weeds (yes, they even get their roots in up there).
Alien seeds seem to grow far quicker than earthly ones but
fortunately you can burn these down by firing at them.

Once the seeds you have planted turn red you can collect
them but they should be left a while to multiply which will
increase your crop. Unfortunately there's nothing yoU can
do about the natural weedy vegetation so you have to plant
your seeds quickly before all the room is filled up. Alter
you've grown all you can, collect your produce and head for
home.

If you have made a reasonable profit you can trade your
old ship in for a bigger. faster one. This will obviously be an
advantage for reaching your destination quicker and you
will also fi t more crops in the hold,

This game is an improvement on the general shoot 'em
up games in that there is a purpose in what you are doing. It
isn't just a matter of shooting at aliens until they are all gone,
but you are firing at them to gain access to the next planet.
and ultimately t o  th e  weedkiller. Th e  graphics a re
reasonably good but the sound is a bit lacking. Al l  in all
though, the game is entertaining and good value for money
which should give several hours o f entertainment. S.G.

Touchline
Title: Agent  O r
Leicester Place,
Machine: C64.
Originality: 6/10.
7/10.

INDOOR SPORTS

•ange. Supplier :  A'n 'F .  Vic tor y  House,
London WC 2 7,VB, T e l :  01 439 0666.

Graphics: 6/10, Playability: 7/10. liable:
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during the cold evenings, then you are in luck, You can now
enjoy playing three fast moving indoor games, normally
only found in pubs and leisure centres without venturing out



of the house. No, you don't need to extend the house or
knock out walls; simply load in Advance's new game Indoor
Sports and settle down for  a few hours of exhilarating fun.
Even better, ask a few friends round (get them to bring some
drinks), and yOU could have a tournament_

There are three games included on the disk which is very
good value for money. The games are bowling (as in 10 pin).
darts and air  hockey. There are very easy instructions for
each game but carrying them out successfully is  anothermatter.

The first game, howling, shows an option screen where
you can choose the weight o f  the ball (don't pu l l  any
muscles), and the slickness of the alley. You can also decide
at which level you want to play.

If you have never been bowling before, believe me it's not
as easy as it looks. The hardest thing is keeping your ball out
of the gutters which run on either side of the alley, they seem
to draw the balls like a magnet. Once you have mastered that
you can concentrate on fl attening the pins which stand in
triangular formation at the far side of the alley, The joystick
controls the position o f  your man and the direction of  theball.

The only thing that remains for you to do is remember to
release the ball as it is swung forward. I f  you fail to do this
you fall flat on your face (it's quite embarassing), If you want
to put some spin on the ball move the joystick to the left or
right as you let the ball go. I 'm not going to tell you which
spins the ball which way (basically because I couldn't work it
out),

Once you've tired of  the bowling you can return to the
main menu and go on to the more sedate game o f  darts.
When it  has loaded you are again presented with an option
screen where you have a choice of 301, 501 and 701 games.
You can also decide whether or not to start and finish the
game with a double. The dart is positioned by moving the
joystick to  the left or  right. To maintain the position you
have chosen hold the fire button in, this will put the angle
meter into action which determines the size of the arc that
the dart moves. Once you are happy with this release the
button. The only other thing to set is the power of the throw,
This again is set with the fire button. As this is completed the
picture changes and you w il l  see a  scruffy look ing yob
throwing the dart for  you.

The final game, air hockey, is much simpler but still good
fun. You move your -
h i t t e r "  ( t h a
t ' s  
n o t  
m y  
w o r d
,  
i t '
s  
i
n  
t h
e

instructions), to block the puck sent by your opponent, The
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- m o m i l m o m m e  I wo

aim is  t o  defend your  goal while try ing to  score in  the a n t
Opposite one. . a  Ti

You can type four names in for each set of three games, It.
but only two people can play at a time. Don't worry if you're
on your  own because the computer makes a pretty good
opponent (a b it  too good sometimes). The graphics and
sound effects are excellent and even if  you're not the sporty
energetic type, I'm sure you'll agree that the package is a very
good buy. S . G

Touchline

Title: Indoor  Sports. Supplier : Advance. 1 7  S'iaple T i
t .Harlow Essex CM18 71,..V. Tel: 0279 412441. Machine: ce.54.
Originality: 8110. Graphics: 9/10, Playahility : 7/10, Value:9/10.

EAGLES NES1

build u p  o f  German troops  has  aroused y ou r  IP
A
commander's suspicions, I t  looks as if  they are going to tr:,
and launch a counter offensive in the near future. Their
headquarters is deep within an old castle which is imperviothto normal forms of  attack.

Sabotage is the only answer, but already, three of your
agents have tried to infi ltrate the castle and failed, Now it is
your turn. Apart from rescuing your colleagues, you must
also fi nd a way o f  blowing up the entire building. On a
personal note, you might also have time to pocket a few off
trinkets en route as the castle commandant is an ardent artcollector.

Into the Eagles Nest presents a top down view of things in
the Gauntlet style. There are four  floors o f  the castle to
explore as y ou battle past literally  hundreds o f  guards.
Keys must be found to open locked doors although some can
be shot open. Ammunition should be topped up whenever
possible and there are also art treasures, medical supplies,
food and lif t  passes to be collected,

Although it takes two shots to kill a guard. you cannot go
round shooting indiscriminately as the last of the saboteurs
successfully p la n t e d  ex plos iv es  r o u n d  t h e  p lac e .
Accidentally blowing dynamite up is not very good for your
constitution, especially as you can only  take 50 hits.

Graphically, the game is excellent but is itself a bit slow
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and lacking in gameplay slightly. Still, for a first attempt, it is
a noble effort and Pandora should be well pleased with
it. C ; . R . 1 1 .

Touchline
Title: Into the Eagle's Nest, Machine: C64. Supplier: Pandora,
Mercury House. Cal/era Park. Aldermaston. Berks RG7 401-1.
Originality: 7/10. Graphics: 9/10. Playability : 7/10. Value:
7//0.
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fair dollop o f  it  in  this  game. Before Mary  Whithouse
reaches for her censoring pencil though, I should point out
that it is all in the best possible taste and done behind closed
doors.

You are a cockeral in charge of the hen house and much
as you would love to sit around all day pecking corn, YOU
have certain other responsibilities. Not  least o f  which is
disappearing behind a door with your good lady hen for a
spot of ooh la la. Some time later, she will come out and lay
an egg which y ou mus t protec t f r om marauding rats,
hedgehogs, stoats and snakes who are all out looking for a
nice omelette.

Apart from pecking intruders, you must s till eat the corn
to keep your stength up when you go to visit your chicken.
She must be kept in a constant of egg production otherwise
your head will feel the force of her rolling pin if the last egg
vanishes,

The graphics are fairly crude but the game is quite good
Fun and is not going to break the bank at I  .99. . G.R1-1.

Touchline
Title: Chickin Chase. Machine: C64. Supplier : F irebird
Price: C1.99
Originality: 7/10. Graphics: 4/10. Playability : 7/10. Value:
6/ fit
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the conversation turns to the possibility of  using robots in
last food restaurants. The come up with a prototype based

R E V I E W S
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on Floyd the Droid and submit ther plans to the owner of the
BIG (Best In Gastronomy) chain of restaurants. He agrees
to give the idea a week's trial and it's  up to you to see that
everything goes according to plan.

Although you can move Floyd normally , performing
other actions involves a series of  menus (no pun intended)
and two control arms. There is a list of  recipes for  you to
consult in your slack moments. Ingredients can be found in
cupboards as well as the fr idge and there are plates and
glasses to be picked up.

Preparation o f  t h e  f o o d  i s  mos t  impor tant  —
hamburgers must be cooked, fish fi lleted and other items
roasted or  baked. T iming is crucial here as it ' you don' t
deliver the food  whils t i t  is  ho t ,  i t  cools  and spoils .
Customers get very unhapy is you take too long or get their
orders wrong and start throwing furniture about, To solve
this problem, you have a supply of three emergency dinners
to serve up.

Floyd's left arm does the picking up and cooking whilst
his r ight  ar m is  used fo r  pick ing up  serving boxes o r
delivering them. When you become proficient in some of the
actions, you can actually program Floyd to perform a given
sequence but be warned, he remembers your mistakes as
well.

The Big Deal is totally  or iginal in concept, very well
programmed and almost totally  lacking in gameplayl

Initially  diffi cult, you begin to get the hang of  what's
going on and then stop for there is no lasting appeal. It's  the
sort of  game that you show your friends but never actually
play.

Tone line
Title: The Big Deal. Machine: C64.
Long Acre, Covent Garden, London
$411.
Originality: 10/10_ Graphics: 7/10.
4/10.
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Gameplay: 3/10. Value:
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everything else is a derivative of one or other of these. It is
beginning to look  as i f  the same situation applies to the



computer industry. Remember Breakout? Where you
control a bat and try to knock bricks out of a wall. Now, try
and guess what Krackom is about.

Admittedly, comparing Krackout with Breakout is like
putting a Ford Anglia next to a Lotus but there are definite
similarities somewhere along the evolutionary tree.

The action takes place over some hundred different
screens with the simple objective of removing all the bricks.
It is not quite that easy though. To hinder you, there are
large numbers of aliens that try to knock the ball out of your
path o r  even worse, freeze your bat altogether. As you
progress even further, a jolly little ogre promptly chews your
ball and spits the pips back at you!

You do have some weapons at your disposal though.
Some of the blocks, instead of disappearing when hit, roll
over to reveal a bonus brick. Hi t this and one of several
things can happen to you. Your bat can expand to double its
normal length or you can obtain a protective wall behind
you. An extra man is always useful or how about the ball
sticking to your bat so you can aim at those tricky bricks
stuck in the corners? Then there are bombs and missiles.
Each bonus brick is only on screen for a short period of time
and each bonus lasts until you pick up the next one.

The game comes complete with a fully comprehensive
option screen allowing you to change to left or right handed
play, after the speeds and colour etc. There is also the
promise of another 100 screens and there is a cheat mode but
you can discover that for youself.

Krakow is very slickly presented but is just lacking a
certain something in addictiveness that would turn it into a
really top notch game G  I L

Touchline
Krackout. Machine: C64_ Supplier: Gremlin Graphics,

Alpha House. 10 Carver Si,  S'heffield SI 41
7
S.
Originality: 6/10. Graphics: 7/10. Playability: 8/10, Value:
8/10,
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must fly your ship, the Rainbow Warrior and disrupt the
work by the Survivor Zero Corporation who are developing
large scale biological weapons.
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Your mission takes you to 15 different areas in which you
must battle through webs and germs t o  collect the
components of a self destruct system. N.B. Safety tip for evil
corporations — don't build self destruct mechanisms!

To collect a component you must blast the virus growing
in that sector without letting it touch your craft as it will eat
through your shields and destroy your chances of saving the
Universe, Unfortunately, your missiles and torpedoes (you
can only take one on a mission) will only destroy part of the
virus which will quickly grow back to engulf you so you have
to move quickly to grab the component and get back to the
transporter that will beam you back to the control zone.

Once you're back in  the zone you have to  fi t the
component b u t  fi rs t yo u  must navigate a  mass o f
passageways to reach the assembly point every time you find
a place! You do gain an extra life but it could cost you one I
through collisions with the energy sapping walls T . I
Touchline

Mutants. Supplier: Ocean, 6 Central Street. Manchester
,Al2 52NI5. Tel: 061 832 6633. Machine: C64,
Originality: 6/10. Playability: 6/10. Graphics: 6/10. Value:
6/10,

or a change from arcade adventuring, sports games and
F
flight simulators why not try an old fashioned shoot 'em up_
It's a reworked version of the classic coin-op Zaxxon but it
was apparantly inspired by a ZZ Top video! In the "Rough
Boy" video the famous red car escapes from its pursuers byflipping into a different dimension.

This inspired English Software's boss, Phillip Morris, to
commission a game featuring a ship that smoothly flipped to
change direction. The result is a ship that can also fl y
sideways and roll as i t  battles countless aliens on three
impressive Zaxxon style landscapes.

The screen display shows the 3D flight o f your craft
through either the crater lunar, laser and towers cityscape
and the incredibly cups and statues of the Greek landscape.
Below that are displays to show your fuel level that can be
topped up by blasting fuel cubes, the alien type and number
left to hit as well as your score and time left to complete this
level. Run out of time and you run out o f game!

Leviathan is an extremely difficult (it must be they give
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you five lives!) and well designed shoot 'em up that actually
improves Zaxxon's original gameplay.
Touchline
Title: Leviathan. Supplier: English Software, I  North Parade,
Parsonage Gardens. Manchester M60 111X, Tel:061835 1358,
Machine: C64.
Originality: 5/10. Playability: 7/10. Graphics: 10/10. Value:
7/10.

PAPERBOY
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for a game but it became an increasingly successful coin-op
game that has now been converted for the C64.

Riding his BMX bike, our hero must run the gauntlet of
busy streets, bikes and drunks to deliver the Sun to his
customers. He begins with only eight copies but he can pick
up other bundles during his round_

Delivering papers American style means throwing the
papers at doorways, mail boxes or garages and a good shot
will score valuable points and keep that customer. Miss out a
customer or accidently break a window and they'll cancel
their subscriptions. Loosing all your subscribers will end
your game even i f you've got some of your lives left.

You can easily tell the difference between Sun houses and
the others as Sun readers have nice bright clean houses
whereas the others are dark and strewn with cobwebs. You
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can add to  your score through bonus points by breaking
windows of non-Sun readers by hurling your spare papers at
them. But you should ensure you have enough to make your
deliveries.

Surviving the attempts o f  cats, dogs, cars, bikes and
drunks to knock you down is an achievement in itself but if
you do manage to complete a street you can earn some more
points by hitting targets while you ride through an assault
Course.

That was Monday.
Survive the whole week and you might learn enough

tricks to amaze them in the arcades. T . H .
Touchline
Title: Paperboy. Supplier: Elite, 5.5 Bradford Street, Walsall
WS1 3Q a Tel: 0922 55852. Machine: C64,

3/10. Playability : 9/10_ Graphics: 8/10. Value:
8/10.

n ancient feud brings you, Learie, into a magic duel to
the death with your brother Leanoric!

It all started 'long ago when Leanoric got you hopping
mad by turning you into a frog. You were a little green then
but now you're almost an equal and your quest for revenge
has lead you to the garden of a fellow wizard Heike.

The garden is strewn with herbs that you must collect to
mix in your cauldron to make the spells to zap your brother
once and fo r  all. Unfortunately. Leanoric will be doing
exactly the same thing so it's a race to find the herbs.

There are eleven spells that can be created using the herbs
in the garden (each spell requires two herbs) and range from
Fireball and lightning bolts to teleport, freeze, protect and
heal.

The screen looks like an early Ultimate game which gives
the game a dated feel but as a budget game it should be
popular. 1 . 1 1 .
Touchline
Title: Feud Supplier : Bulldog (Mastertronic), 8-10 Paul
Street. Machine: C64. Price: £2.99.
Originality: 5/10, Playability : 7/10. Graphics: 5/10. Value:
5/10.
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creatures rise from the water at night and terrorise the locals.
Your job is to seek them out and kill them using a peculiar
diving bell.

Unfortunately, the owner of the bell dies just before he
can explain its controls so your first job is to make sense of
the handles, wheels and pumps that litter the control panel.
Before you dive you must point your pencil to the part of the
Loch you wish to explore so that the surface ship knows
where to drop you.

Below the surface you will soon be able to control the
depth by operating the ballast switch, steer left and right and
control your speed as long as you've got fuel and oxygen. If
the oxygen gets low you can always pump some more but for
fuel you have to return to the surface ship.

Your submersible is fitted with three weapon systems
that you can switch between to defend yourself with spears.
bombs, that you must detonate from a safe distance, and an
electric field. These are effective against most fish but what
about sea-fairing aliens? You'l l  know soon enough. as
suddenly they'll be upon you and you must get them or
they'll surely get you.

Clear the Loch and you'll be a local hero. Fail and the
reporters standing by will have a story. Either way you'll be
back for more, T • H .
Touchline
Title: Terror o f  the Deep. Supplier : Mirrorsoft. Maxwell
House. 74 Worship Si, London EC4A 2E'N'• Machine: C64.
Originality: 8/10. Mobility: 7/10. Graphics: 6/10. Value:
7/10.

ALIENS
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based on Ripley's return to Archeron, The last time she was
there the rest o f the crew of the ill-fated Nostromos were
chomped by an alien. Now she's going back to face a planetfull of them.

Since her last visit a colony has been set up and wiped out
and you've been asked to lead a commando assault,

The British game concentrates on this part o f the film

and centres around your group's efforts to  survive. The
American version actually consists of six mini games strung
together by the film's plot.

You begin the game in an updated version of Activision's
Master of the Lamps, only this time you're guiding a drop
ship down to the planet' surface. In part two you must guide
four of your marines back to the AK'. (Armoured Personnel
Carrier) by guiding them through an Alien infested maze. In
part three you must hold them off with a flame thrower while
your colleagues cut through a door that will lead you into the
air duet and part four sees you scrambling through a Pacrnan
style maze.

Once you've survived all that, you're not content with
safety, instead you want to be a hero and set off to rescue
Newt (the cumpulsory cute kid). To add to your troubles,
you've only got 17 minutes before the whole planet blows up,
and Newt's trapped in the Alien nest, which means trudging
back through the maze, only this time you've got a range
locator to guide you.

Wearing only a forklift like robotic exoskeleton power
loader, you must engage the Queen alien in a final battle to
save you, Newt and the rest o f humanity.

The game is typically American with superb graphic
cartoon style introductions followed b y  "stick ma n "animation.

Overall, I prefered the atmosphere of the British version
but i f you like shoot 'em ups you need look no further for a
great "bug hunt"!
Touchline
Title: Aliens . Supplie r :  Ac tiv is ion, 2 3  Po n d  Street,
Hampstead, London NW3 2PA
r
- M a c h i n e :  
C 6 4 ,

Originality: 6/10. Playability : 7/10. Graphics: 5/10. Value:
6/10
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games world fo r  some time. Recently they have been
painstakingly producing simulations, accurate down to the
finest detail.

The instruction sheet opens out into 20 pages of densely
packed information most of it covering the items, devices,
and functions i n  such a skimpy fashion that i t is just a
cursory glance at what is meant to be happening.



The
itrung

sion's
drop
guide
onnel
ize. In
whi le
to the
cm an

1 with
escue
Jbles,
vs up,
dging
range

lower
Ale to

aphic
nan"

rsion
for a
LH.

'reel,

rake:

luter
been
) the

isely
ices,
ist a

M I E

'

3-ZS• 1 4 ? * I
31 ,61

-1,J•g1 ; 4 1

Tomahawk is especially awkward in that it is simulating
an attack helicopter. As anyone with any knowledge o f
flying should know, helicopters are a  whole order o f
magnitude of difficulty ahead of fixed wing aircraft.

With all this complexity you need about 20 keyboard
controls to fly the thing and keep a watch on almost 30 on-
screen instruments. Very confusing.

The simulation itself is very good. The speed is about
right, the graphics reasonable, and accuracy of simulation
high. This has got to  be the state o f  the art in fl ight
simulators.

If you really like flight simulators then this one's for you.
My only real gripe is that as a glider pilot I can't climb up to
maximum altitude, turn off the engine, and do what I know
best as easily as I can on other flight simulators.

Also the game w i l l  n o t  r u n  o n  some pre-1985
Commodore 64 operating systems.
Touchline:
Title: Tomahawk. Supplier: Digital Integration, Watchmoor
Trade Centre, Watchmoor Rd, Camberley, SUrre y 3,11.
Machine: C64.
Originality: 6/10. Graphics: 9 /  10. Playability: 7/10. Value:
8/10,

FUTURE KNIGHT
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catapillars stand between the good knight Sir Randolph and
his beloved Amelia,

She has been captured by the evil Spegbott the Tenible
and you must bravely attempt to rescue her. Wearing your
Omnibolt Mark IV attack suit and carrying a few extra lives
you answer an inter-dimensional distress signal and arrive
onboard the SS Rustbucket. You must first find an exit to get
to the planet's surface then find Spegbott's castle and a final
battle with Speghott and his evil Henchodrold.

Your first task is to stay alive but dying is far easier as you
are swamped in defence droids, energy draining pools and
slides that slither you to your doom.

The Rustbucket, and indeed the whole planet, is made
from a series of platforms, ladders and slides that our hero
must leap around as he searches for a way out and objects to
help in his quest. Unfortunately, you can carry only one
object and one weapon type around with you at any one time
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so you should be prepared to do some juggling.
Finding a bomb is a great help as it not only destroys all

the critters attacking you but also gives your energy a much
needed boost. A confuser stuns the defence droids for a few
seconds which should give you a chance to get away perhaps
with the help of the platform spell that creates a platform
from nowhere or the bridge spell that will give you safe
passage over a bubbling pool.

You will also need to acquire the safe pass and securo
keys t o  open locked exits that wi l l  lead you t o  the
I lenchodroid when only the invaluable destruct spell will
save the day.

All the action is presented with some incredible graphics
including Sir Randolph (who waves whenever you start a
new screen to let you know where you are before it's too
late), the slithering array of robots and droids that look as
deadly as they actually are. A tremendous mixture of arcade
adventure, shoot 'em up with an added dose o f platform
panic. T . H . C .
Touchline
Title: Future Knight. Supplier : Gremlin Graphics, Alpha
House, 10 Carver Street, Sheffi eld SI4. Tel: 0742 753 423.
Machine: C64. Price: 0.95_
Originality: 8/10. Graphics: 9/10. Playability: 8/10. Value:
8/

ESCAPE FROM SINGE'S CASTLE
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screens from the coin-op classic since less than half were
included in the original game.

Having leapt off plummeting disks, defeated hordes of
ghouls, skulls and snakes and finally slain the Dragon Singe
in part one, you have rescued the fair Daphne. What do you
mean you didn't get that far? Go  back and finish i t
immediately as the daring Dirk is o ff  in search o f  new
adventures. The dauntless Dirk has returned to the Dragon's
Lair to find a new monster in control in the shape of the scaly
Lizard King and eight new challenges to block his path to a
pot of gold and freedom.

The first hazard is a suicidal journey full of boulders and
whirl pools that must be avoided by following the marked
path. Flashes suddenly appear showing you the direction to



take but your reactions must be quick or you'll be grounded
on the rocks. This is surprisingly diffi cult especially when
there's only three possible directions (left, right and forward
and countless lives will be lost on the rocks or  down the
roving whirpools.

By the time you've completed the watery journey your
next challenge will have loaded in using the same play as you
load technique that worked well in the original.

As you dry yourself off you're greeted by a giant boulder
that hur t les  down the  s lippery  cor r idor  towards y ou.
Naturally you take of f  in the opposite direction but must
avoid the holes and boulders that block your path as if you
slip the boulder will get you.

Survive that and you must negotiate the traps that are
packed into the Throne Room, such as the blazing balls of
electric fi re, circle of  suspicion and a fiery hand before an
encounter with the Lizard King. The onl_v problem is that
you've lost your sword. Find that and you stand a chance of
surviving to ride a magical legless horse as it careers around
corridors, the self explanatory Doom Dungeon, the now you
see it. now YOU don't fl oor of the Mosaic Room and a final
scramble past the deadly Mud Monsters.

As in  the or iginal mos t o f  the gameplay involves
pushing the joystick in the right direction as the right time
with reactions being the key to success although occasional
use of the grey matter is required to plan your next move.

The result is  a  highly  addictive game that has been
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THE ULTIMATE POOLS PREDICTION PROGRAM
r-
7
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i
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•  M ASSI VE DATABASE Poolswinner is a sophisticated Pools •  .
preclicuon aid. It comes complete with the Largest database
available -  22000 matches over 10 years. The database updates
automatically as results come ut ,  t  ir

•  PREDICTS N o t  just SCOREDRA WS. but AWAYS, HOMES
and NO SCORES,

•  SUCCESSFUL SEL EC  guarantee that Poolswinnei perromm
sidtaticanily  better  than chance.

•  AD APTABL E Probab ilit ies ate given on eyery fixture
choose as many selec tions  as you need for  your  bet. The
precise prediction formula cam be set by the user -  you can B a r a d  reef defaLled
develop and test your own unique method m i m e o .  resisw

•  SIM PL E DATA ENTRY A l l  mam names are m Me program, Simply type in the reference
numbers Iron, the screen Or use FIXGEN to produce fixture list autornarically (see below:,

•  DISCMICRODRIVE COMPATIBLE Ta p e s supplied with conversion instructions.
•  PRINTER SUPPORT l a  hard copy printout of data 11 you have a printer.

PRICE £15.00 (all inclusive)
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fixture list into  S c o t t i s h  fixturesprogrammed writ, a  English and
for 1986.7. Simply type in the dale, and the full Fixture list is generated or
seconds. Fully  compatible wi th Poolswinner . Year ly  updates  available
POOLSWI N N ER  with  F I AGEN  i  16.50 (for both)

NOT JUST A TIPSTER
C O U R S E W I N N E R v 3  PR OGR AM . CoursewinnerV3 can be used by experts
THE PUNTERS COMPUTER PROGRAM a n
d  n c n  " l a n a i  p u n
l e r s  a u ,

P I P I P 1  Y o u  can develop and lest your own unique wutrung system by adjusting the
lia• _ . a n a l y s i s  formula. or use the program ir, simple mode Coursewinner VI  uses

statistical analysts of major factors including past form, spend ratings, course
slatiAICS, prize money, weight, going_ trainer and iockey lomt etc, etc. It
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database includes veal course statistics for all/3:115h courses You can updatethe database n e ve r goes out of date.
• P R I C E  1,15.00 (a ll inclusive ) isciudw Flat AND Newest thud versions

ALL PROGRAMS AVAILABLE FOR AMSTRAD CPC-0, AMSTRAD POWs (ADD1300) ALE5Ce. All SPECTRUMS
COMMODORE ec  tas ATAPI i 485- ). SINCLAIR ( IL

Supplied on tape  lanepieo one • de lor to d art  - e acsin  P CW o r.  3
. d i s c i  a n d  Q I I : o r .  
n i , i iSend ChemesPOs for return of post eernce to

s e l v c  E l l
phone 24 Firs . i i i i  TIWARE p h o n e  24 h is

37 COUNCILLOR LANE, CHEADLE, CHESHIRE *EZ 061-428 7425
r sena ear rue, rr, at ma saw...,
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streamlined for fast play (some of the repetitive introductory
screens can be avoided by  pressing the fi re button) and is
sure to repeat the success of the original Dragon's Lair.T.H.
Touchline
Title: Escape f r om Singe's  Castle. Supplier : Software
Projects, Bear  Brand Complex, Aller ton Road. Woo/ion.
Liverpool L25 7511 Tel: 051 428 9333. Machine: C64.
Originality: 6/10. Graphics: 6/10. Playability : 7/10. Value:
8/10.

HAVE YOU GOT THE MIDAS TOUCH?
IF SO

MIDAS MARKETING
REQUIRES

YOUR BEST GAMES PROGRAMS
FOR

EVALUATION, ASSESSMENT
AND HOPEFULLY PUBLICATION
We offer top payments or royalties,

whichever you prefer!
We also require programmers who have

experience of software conversions from
various formats and an ability to begin

projects from storyboard to finish,

IF YOUR SOFTWARE HAS THAT
GOLDEN TOUCH

THEN DO NOT DELAY, WRITE TO US AT:
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CAD LI ( S )
CelueuTEA aJOE 3 DESIGN

a d g f 2 i T a i 2

Abacu, S o f r a e a c e

Computer Aided Design on the
C-128 & C-64

cemputer Aided Design (CAD) is an increas-
Ingty important application for computers. This
book examines many of the professional design
techniques in use today, giving you examples
that can be demoestratert on the C-128 fin
BASIC 7 0) and the C-64 (in Simons BASIC;
Learn the fundamentals of CAD while develop-
ing your men CAD system —3D drawing. relec-
ton, duplication tilling, mirror 'Triaging,
zooming, and more, Many sample programs
for both the C•128 and C-64, including
CADDYMAT, a complete mini-CAD system.
AB 420 3 1 0  pages E 1 2 . 9 5

8ASICTralqing Glilde
i i i i
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A bk u , l i e  Sone. are

C-128 BASIC Training Guide
The complete relerence work for C-128 users
wanting compete knowledge of Commodore's
BASIC TO. Topics covered include Data-flow
arel program nesign. advanced programming
techniques, menu creation, graphics program-
rnirva multidimensional arrays, sort routines.
data management and window programming:
BASIC internals. token tab*. and the monitor
handed are several uselui utilities. A must for
BASIC programmers wanting to make fullest
use 01 their 128's
A B 430 3 5 0  pages E 1 1 . 9 5
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C-128 BASIC 7.0
Internals

The complete reference work tor C-128 users
wanting an all-encompassing knowledge of
Commodore BASIC 7.0. Topics covered include
Oataflow and program design advanced
programming techniques, menu creation,
graphics programming, multi-dimensional
arrays, sort routines, data management and
window programming: BASIC internals. token
table, and the monitor Included are several
useful utilities. A musl for BASIC programmers
wanting to make fullest use of their 128s.
AB 425 3 5 0  pages E 1 6 . 9 5
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C-128 Peeks & Pokes
Presents dozens of programming quick-hitters.
Useful techniques on the operating system.
stacks, pointers, keyboard, spnles, hi-res
graphics in 46 and 80 column, the
BASIC interpreter. 6502 and Z
-
8 0
assembly language and more

AB 435 2 0 0  pages E 1 1 . 9 5
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The most inorough guidebook to effectively using GEOS (Graphic Environment Operating System)
The sophisticated GEOS user interface gives the Commodore 64 the power and ease of use
previously bound only with computers costing many times more Whether you're a beginner or a
seasoried computer user. it you use GEOS. then this book contains the information you need, GEOS
Inside add Opt gives the beginner a gentle introduction to operating GEOS. Later chapters acquaint
the reader win the geoWnte and geoPaint applications, as wed as GEOS accessories. One chapter is
dedicated to practical uses for GEOS by running step by step through applications. GEOS Inside and
Out contains a complete listing of FILEMASTE11. a fantastic utility with which you can convert yG r
own '64 programs to GEOS format FILEMASTEll lets you create a custom icon for the converted
program, as well as its own info screen Other topics include a useful Tips and Tncks section for
applications and accessories, creating custom GEOS windows tor your programs, and details about
GEOS hie formal Programs include a simple-step simulator to display GEOS Memory locations and
registers in machine language and a constant display digital clock. Optional diskette recommended.
AB 440 3 1 0  pages £ 1 2 . 9 5
AB 440D Opt ional diskette E 4 . 9 5
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IPrecision
Soft ware

Telex 8955021 Precis

01-330 7166

Available from your local dealer or
directly from
Precision Software Ltd.
6 Park Terrace,
Worcester Park,
Surrey KT4 77.

1541 Repair & Maintenance
Handbook

Here's the book you ve been waiting tot: it
describes the 1541 drive s hardware, including
all the maintenance and repair information you
need t o  keep your disk drive operating
smoothly Included are schematics, alignment
testing, quick realignment tips, error-correc-
tion hints, eiectronic and digital techniques.
(Repair your drive with ease using this excellent
handbook. Large format.
AB 990 1 0 6  pages E  12 . 95

SCIENCE &
ENGINEERING

FOR TtlE
COMMODORE

Science & Engineering
for the C-64

An intrOdeetiOn to the use 01 the C-64 computer
In scientific applications. Describes variable
types, computational accuracy, computers in
science; POKEs useful in solving scientific
problems; various sort algorithms: bubble,
quick and shell soils Topics include linear and
nonlinear regression, CHI-square distribution,
Fourier anahisis, matrix calculations, more
Programs from chemistry, physics biology,
astronomy and electronics. Includes many
program listings.
AB 955 3 4 0  pages E 1 2 . 9 5

Adventure Gamewriter's
Handbook

This in a step-by-step guide to designing and
writing your own adventure games You'll learn
the strategy behind programming adventures;
motivating the players using text andior
graphics, • saving' a game for later play, arid
more Included is the complete listing for an
automated adventure game generator win
editor and interpreter

AB 975 2 2 5  pages E 1 0 . 9 5

Printer Book tor the
C64 & VIC-20

Here's an in-depthhand000li that mans  all
otthe things that yew can do with your '64 (or
VIC.20) and a printer. Topics covered include:
interfacing your printer to the computer, using
secondary addresses for various printers, using
printer ports and the principles of printing
graphics
- 
u t i l i t
i e s  
a
n
d  
p r
o g
r a
m s  
f
o
r  
t
e
x
t  
a
n
d

graphics hardcopy, formatting program listings
and more

AB 965 3 4 0  pages E 1 2 . 9 5

r,k

q
7
',, A

1§
, , "

6

0 cz,''s
,c3Cs , x , , 4

•
•
•
k
•
•
•  
k
•
S

/ /  '
C I
)

/

YC i



ingaismble

1
PLATFORM

PANIC

hat do games such asImpossible Mission. Monty on theW
Run and Cauldron / I  have in common? They're just three
of  the incredible number of platform games that spawned
from what appeared to be an incredibly limited format.
Three years ago platform games developed from mere copies
of the Coin-op Kong and grew into a class o f  their own
thanks mainly to an Atari game called Miner 2049er and the
UK Spectrum copy Manic Miner. Manic Miner and Jet Set
Willy  were later converted for  the C64 but failed as they
didn't take advantage o f  the machine's superior colour,
sound and sprite capabilities. The following did, became
bestsellers and are s till among my favourite games.

Impossible Mission

The undisputed king of the platform games that swept all the
awards when it  was imported first by CBS and then by US
Gold. I t  was the fi rst game to  stun its  players with the
synthesised speech and laughing of  the evil D r  Elgin. He's
the mad scientist who's threatening to blow up the world and
you have to stop him. However this involves searching every
object in his 25 room complex while avoiding the attention
of the laser fi ring patrolling robots.
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Platform games are a style in their own
right. In  this tribute to an art form, we

look at some of the most influential games
of the last couple o f years.

By Tony Hetherington

Wizard

wi:ard

YOUR COMMODORE may 1987
26

Impossible Mission featured fiendish puzzles, incredible
animation ( inc luding the character that then starred in
Summer Games and Summer Gates II) and stunning sounds
ranging from the bleeps and hums o f  the robots to your
metallic footsteps.

Impossible Mission expanded the platform game format
into an arcade adventure and created a game that would be a
hit even i f  it were released to mo rro w.

Wizard was fi rst touted by  CRL, then by  Ar iolasoft but
neither did it justice as it's  a superb platform variant. The
object of each screen is to collect a key and take it to a lock to
gain entry to the next level. Your route is strewn with trduble
from the flashes that pursue you to the fires, disappearing
ladders and ropes that block your way.

Played at a variety o f  levels Wizard added the use o f
player spells such as in visabil ity. freeze or fireballs that were
won when you found a key and might just get the lock in tact.

Add to that a screen constructor that can be used to alter
existing screens o r design yo u r own.
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CHARTPAK
for C-64 or C-128
CHARIPAK lets you make professional quality charts fast — without any time
consuming programming. Enter, edit, save and recall your data, then interactively
build your pie. line chart or scatter graph You specify scaling, labeling and
positioning. CHARTPAK instantly draws the shall in any of 8 different formats — you
can change your format immediately to draw another chart type. Other features
include statistical routines for average. standard deviation, least squares and
forecasting. You can also use data from spreadsheets such as Multiplan, Cale
Result or Busicalc. CHAR
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prowriter dot-matrix printers.
AB 542 Commodore 64 disk E 2 4 . 9 5
AB 544 C o m m o d o r e
-
1 2 8  d i s k  
E 3 4
. 9 5

CHARIPLOT-64
Has all of the same features and functions of as sister program ChartPak. but plots
your results on plotters. You control the chart building from your keyboard.
CHARIPLOT•64 lets you record the final results in colour on Amdek. Hewlett-
Packard, Houston Instruments, Roland DG, Strobe or Sweet-P plotters, as well as
the 1525.' MPS-801 1526, Epson. Gemini, Oludata (Okimate black & white only) or
C. gee Prownter printer.
AB 547 Commodore 64 disk E 3 4 . 9 5
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CADPAK
Computer-Aided
Design package
for C-64 or C-128
Enhanced Versions

CAD PAK Ls a superb tool for
computer-aided design and
drawing Using either the
keyboard or optional light.
pen you draw directly on the
screen to create and edit pic-
tures. drawings, layouts and
renderings — quickly, ac-

curately, creatively. The unique dimeasioning feature allows exact scaled output of
your designs. Choose from the menu options and draw on the screen at an exact
location using our AccuPomt cursor positioning. Using the two graphics screens,
you can draw lines. boxes, circles, ellipses; fill with solid colours or patterns;
freehand draw: copy Sections of the screen: Zoom in to do detailed design on a
Small section of the screen. With CADPAK' s improved object editor, you can define
and save furniture, electronic circuitry, machinery, etc. as intricate as the screen
resolution permits. Hardcopy to most dot matrix printers. Perfect for all your
design needs
AB 770 Commodore 64 disk
AB 774 Commodore 128 disk

E24.95
E34.95

C641128 Language Software from

Abaeitgrues,.IIIIIIIISt• Software

C g u a g e
Learn the the language of

the 80's and beyond
on your C-128 and C-64

this versatile language; it includes an editor, compiler, linker and handbook. The
powerful editor lets you create source programs containing 80 character lines, and
features horizontal scrolling. Your source program can be up to 41K in length, 53K
in object code. The linker lets you combine up to seven modules for later execution.
The runtime library may be called from machine language or included as a BASIC
lookalike program. This really is a Super package.
AB 880 Commodore 64 disk E 4 4 . 9 5
AB 882 C o m m o d o r e
-
1 2 8  d i s k  
E 4 4
. 9 5

COBOL
for C-64 or C-126
Now learn this universal
business language on
your Commodore 64 or
Commodore 1281
COBOL is the most widespread bus-
iness programming language in use

:oday Now you can run this easy-to-use, English-like language on your C-64 with
the easy-to-learn COBOL System package. The COBOL System features a syntax-
checking editor, interpreter: compiler, and a number ot symbolic debugging aids; a
crunch tunction to reduce the memory size of your programs; a print on/print off
feature, and much more. Includes sample programs to help you learn as you go. as
well as a complete 150-page manual.
AB 650 Commodore 64 disk E 3 4 . 9 5
AB 652 Commodore 128 disk E 3 4 . 9 5

XPER-64 Expert System
XPER is the first expert system for the Commodore computer. Ordin-
ary data base systems are good for reproducing facts, but an expel
system guides you through a mountain of facts — allowing you to
make expert decisions. Using this unique knowledge-based
package, you first build the information into your data base
using XPER's simple loading procedures. Then, by using
fast, efficient searching techniques, XPER easily
guides you through the most complex decision-
making criteria. Includes full reporting and data
maintenance capabilities. Currently used by
scientists, doctors and professionals
AB 710 Commodore 64 disk
E44.95
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Precision
Sof tware

Available from your local dealer or directly from
Precision Software Ltd. 6 Park Terrace,
Worcester Park, Surrey KT4 77,
Telex 8955021 Precis G
01-330 7166

One of  the today's most popular
languages, C is excellent as a develop-
ment tool, produces 6502 machine
code — and it's easy to transport C
programs from one computer to an-
other. Our compiler makes full use of

SUPER C
Language Compilers
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Bounty Bob Strikes Back

The sequel to the original Miner 2049er, Bounty Bob from US
Gold is  a typically  addictive platform game packed with
impossible leaps and fiendish traps designed to rob you of
your last life just before you reach the next level.

Each screen features a different fiendish mechanism that
you must use to cover every platform and so complete it
within the time limit. These include hoist lifts, transporters,
suction tubes, granary lifts and gravity lifts that are patrolled
by multi-coloured nasties. Luckily  you can find objects that
turn these nasties green for  a few seconds. When they're
green. that's when you can get them.

Each level demands skill, timing and precision jumping
as one mis take c ould cost y ou a  life.  This  is n't  easy
particularly when one screen is aptly named 101 jumps!

Cauldron

In Cauldron I I  you play a pumpkin that must bounce around
a wizard's castle avoiding the guards, ghosts and goulish
severed heads and object that get in your way.

Help comes in the form o f  sparklers that top up your
rapidly depleting energy and flashing objects that give you
extra power that you'll need to complete the game.
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Controlling the pumpkin is the route tosuccess as timing
your joystick presses decides the level and direction of your
bounce and whether you land safely on  a  platform or
plummet to your doom.

This game is packed with atmosphere from the crawling
monsters t o  the evil cackle that accompanies the end o f
another failed game. My favourite is undoubtedly the statues
holding plates of sparklers that tip you into obliv ion if  you
don't bounce back in time.

That's jus t the t ip  o f  the iceberg as other favourites
include the true two player action of Broderbund's Castles of
Dr Creep, the cartoon style action of First Star's Frakl, 150
screens o f  redefinable Lode Runner action and the leaping
action of  Datasoft's Bruce Lee and ZOITO,

The best way  to  track down these stars is  probably
through compilations that  are now swamping the shop
shelves although there are signs that the good old platform
game is mak ing a comeback through games such as A uf
Wiedersehn MOW)
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Hercules

YOUR COMMODORE may 1987
28

If  you need persistence to play Monty then you need sheer
courage to play the new budget game Hercules from Alpha
Omega as the platforms appear where you don't expect
them, disappear from under your feet and even burst into
flames! Some screens begin completey blank and you have to

itake a leap into obliv ion and hope that something soft
breaks your fall.

The game is based (loosely) on the 12 labours of Hercules
which means that the 50 screens are divided into 12 groups.
Finish one screen and you progress to the next one in that
group. You have to  complete a ll 50 to fi nish the game.
Luckily, you attempt the groups in a random order so you
needn't get stuck on a diffi cult screen. Instead you get stuck
on 12 diffi cult screens.

Monty on the Run

The third and best in the Monty  series of platform games
from Gremlin combined superb game ac tion w ith Rob
Ilubbard's best music.

Monty Mole now on the run begins in the house and tries
to escape through the escape tunnel by avoiding the deadly
plungers, incredible array of  nasties that range from fl ying
teapots, fl apping gloves to  ambling big nosed monsters.
Meanwhile the action is accompanied by the catchiest tune
you're ever likely to hear on a C64,

Monty has remained a mystery to most of its players still
struggling to get the poor Mole out of the house never mind
on the run. To add to your troubles you have to choose a
selection o f  objects before you begin that ae essential to
completing the game. Unfortunately
-
, t h e  o n l y  
w a y  t o  
fi n d

out which objects you need is by tr ial and error.
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Monty on the Run

Touchline:
US Gold: Units 2/3. Ho/ford Way. Birmingham 867AX. Tel:
021 356 3388.
Ariolasoft: 68 Long Acre, London WC2E 9.///, Tel: 01 836
3411.
Gremlin :  Alpha House, I() Carver Street, Sheffield SI 41'S.
Tel.
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Alpha Omega: CRL House. 9 Kings Yard, Carpenters Road.
London 2 1 1 D .  Tel: 01 .533 2918.
Palace: 275 Pentonville Road. London NI. Tel: 01 278 07
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tape £19.95

p u s p E E D  BASIC COMPILER
• UP TO 40 TIMES THE SPEED OF BASIC

• Compiles ALL BASIC commands *  Extensions to BASIC C l . ) 6 ) 4 C/ s . o •C6 a i rincluding all 128 commands *  Long variable names option
• Compauble wrth machine code *  Recommended by Commodore
• Makes large programs smaller •  Program analysis utility included• liters extensions to BASIC allowed on the C128

OXFORD PASCAL 028 £44.9

R A M O S  -  C128/1700/1750 £34.95

• Full standard Pascal •  extensions
• Speed F a s t  to comp.*, Fast to run
• Resident compiler. works like a BASIC interpreter
• Full disk to disk compiler

"Welt worth buying, an investment in your programming future" C .1

"Always a good product — Even better on the 128" Commodore Computin
Using PETSPEED couldn't be simpler; lust type in the name of your program, wait a
Few minutes and then see your software run up to 40 times faster.

C64 £24.95
The ul timate util ity pack for the 64 and 128

"Exception* Useful — An excellent extension package'
. Y o u r  C o m m o d o r eRAM-DI SK

Imagine a disk drive like the I 541 or 1571 only many times faster. This is RAM-DISK
Modelled on the AMIGA, RAM-DISK organises the RAM inside your 64 or 128 as a
soft disk drive. Once loaded, RAM-DISK responds to aS the usual disk commands and
behaves exactly like an intelligent 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
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Compresses programs down to their minimum size Removes all spaces and REMs and
packs up to 255 characters onto each line. Makes your code smaller and faster and
protects programs from unauthorised tampering
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It easy
to complain about
an advertisement.

Once you know how.
One of the ways we keep a check on the

advertising that appears in the press, on
posters and in the cinema is by responding to
consumers' complaints.

Any complaint sent to us is considered
carefully and. if there's a case to answer, a full
investigation is made.

If you think you've got good reason to
complain about an advertisement, send off
for a copy of our free leaflet

It will tell you all you need to know to
help us process your complaint as
quickly as possible.

The Advertising Standards Authority
If an advertisement is wrong, were here to put it right,

ASA Ltd. Dept 1 Brook House,
Torrington Place, London WOE 7HN

This space is donated in the interests of high standards of advertising.

• Graphics S. sound extensions include
BOX. CIRCLE. COLOR, DRAW. VDU. GRAPHIC, LOCATE,
PAINT, SCALE. RCLR, ROOT, WINDOW, RGR, WIDTH.
RWINDOW, FILTER, SOUND, PLAY, TEMPO, VOL, ENVELOPE
FAST. SLOW, BANK_ JOY. PEN. POT for the 128 and similar for
the 64.

can wholeheartedly recommend it to Pascal novices and experts alike" Computing Weekly

Cl28 £39.95 C 6 4  £34.95
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NISPEED 0  .
0OXFORD PASCAL DISK 0  1
\  I L 'OXFORD PASCAL 64 CASSETTE 0  N A
HACK-PACK 0  0

• Full Linker for separately comp'ed tiles
* Compact Code
• Powerful Editor, FIND, CHANGE etc
• 84  page tutoriali'reference manual
• Stand alone compiled programs
• 90 K free on the 128
* More than 20.000 enthusiastic customers

worldwide!

"SATs and IDADs almost instantly" . . Your Commodore
RAmoos is a full feature RAM based lightning fast disk operating system for the new
expansion RAM cartridges RAMDOS is similar to RAM•DISK except that it uses only
expansion RAM.
• A ll disk commands supported
• DLOAD a 50 K program in 0 5 sec!
• 20443 blocks free on the 1750 cartridges
• Use aM or part of the expansion RAM y o u r  choice.

The complete BASIC programming envi ronment packed
with sophisticated utilities

•  ANALY ZE R
• Flow cross reference reports •  Data usage frequency report
• Data cross reference reports V e r y  detailed statistics report
• Redundant code eliminator (removes all unreachable codel
• Header file geneabor (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 HACK•PACK compressor. reduces your programs to minimum sae

•  O P TI MI ZI NG  BASIC COMPI LER
S.S111– 168 WORCESTER PLACE. OXFORD OXI 2)W Tel: (0865) $4195
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NAME
OXFORD BASIC N S i k  ADDRESS
RAMDOS N A
LANGUAGE PACK

DEVELOPER'S PAD- 0  0  M A K E  ALL CHEQUES PAYABLE TO SSC L A l l o w  le days for dekvery
P H O N E

MAIL ORDER
ADVERTISING
Ddtteh Code of Advertis ing Practice

Advertisements in  t h is  publicat ion are required to conform t o  the
British Co d e  o f  Advert is ing Prac t ice. I n  respec t  o f  ma i l  o rde r
advertisements where money is  paid in  advance, the code requires
advertisers to fulfi l orders  within 28 days, unless a longer delivery
period is stated. Where goods are returned undamaged within seven
days.the purchaser's money must be refunded. Please retain proof of
postage/despatch, as this may be needed

Mall Order Protection Scheme
If you order goods from Mail Order advertisements in this  magazine
and pay by post in advance of delivery, Argus Specialist Publications
Ltd will consider you for compensation if the Advertiser should become
insolvent or bankrupt, provided
(1) Y o u  have not received the goods or had your money returned;

and
(2) Y o u  write to the Publisher of this publication. summaris ing the

situation not earl)er than 28days from the day you sent your order
and not later than two months from that day

Please do not wait until the last moment to inform us. When you write,
we will tell you how to make your claim and what evidence of payment
is required.
We guarantee tO meet claims from readers made in accordance with trie
above procedure as soon as  possible after the Advertiser has been
declared bankrupt or insolvent (up to a limit  of E2,000 per annum for
any one Advertiser so affected and up to £6,000 per annum in respect of
all insolvent Advertisers. Claims  may be paid for higher amounts, or
when t he  above proc edure has  no t  been c omplied with,  a t  t he
discretion of this publication but we do not guarantee todo so in view of
the need to set some limit  to this commitment and to learn quickly of
readers' diffi culties)
This guarantee covers only advance payment sent in direct response to
an advertisement in this magazine (not, for example, payment made in
response to catalogues etc., received as a result of answering suchadvertisements), Classified advertisements are excluded



GEOS
N E W  RELEASES

f ro m

B E R K E L E Y  SOFTWARE

CEOS v1.3

FONT PACK 1

DESK PACK 1

WRITER'S WORKSHOP

GEOCALC

GEOFILE

GEOS v1.3 UPDATE DISK

Latest version of GEOS 4 9 . 9 5

20 New Fonts 2 3 . 5 0

Calender Icon,
Editor, Graphics
Grabber
Blackjack

GeoWrite 2.0
Geo Merge
Text Grabber

GEOS based
Spreadsheet
GEOS based
Filing System

26.50

37.50

37.50

37.50

5.00

BOOKS

ABACUS G E O S - I n s i d e  and Out 1 2 . 9 5

MIDNITE PRESS How to Make the
Most Out of GEOS 1 2 . 9 5

All prices include VAT and Carriage
Available from your local dealer

or direct from:

F I R S T  A N A LY T I C A L  L T D
D E P T.  YC
r70  B O R O U G H  H I G H  S T,

L O N D O N  SE1 I X F

Tel:  0 1 - 4 0 3  5493

Callers by  A ppoint m e nt  Only
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A precision graphics utility for
Designers

Architects
Hobbyists

*  Create, manipulate, combine, compare,
fill, patterns and multiple sheet drawings
*  Fast and secure archival and retrieval of

drawings
*  Mostly single keystroke commands

For use with disk-drive and
dot-addressable printer

E29 plus VAT
Culton Sales and Services Limited
34 Mount Street
Dorking, Surrey RH4 3HX

Tel: ( 0306)  8 8 5 1 3 8

EVL
E .3( D A I - -
-
R E D

maczommaxatrion -
n r i c a v a l e

ROJAN
AD-MASTER
THE ULTIMATE IN GRAPHICS TOOLS

SUPERB GRAPHICS SOFTWAR
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Discover the exciting world of creating your own
graphics on screen.
•  FREEHAND DRAW - 5 pen thicknesses inc. Quills
•  PAINT BRUSH - for the artistic touch
•  FILL ANY SHAPE - use 16 colours and 11 patterns.
•  GEOMETRIC SHAPES - circles, boxes, triangles, lines

& banding.
•  DYNAMIC RUBBER BANDING on all geometric options.
•  PIN-POINT FUNCTION - for pixel accuracy on all functions.

Plus many more too numerous to mention in this ad. All these
features in the Program + a top quality Light Pen and an
Instruction booklet in one reasonably priced package. Easy to use
for creating colourfull pictures or technical drawings. Ideal for use
by all ages of micro users. Full back-up service from
manufacturers. Available at good dealers of direct
from Trojan Products.
Please state which Micro.2E(D)

Micro Computer  Software & Accessories
Send chequelP 0  t o mc=m1
TROJAN PRODUCTS

Dept Y. Com_5. 166 Derlwyn, Dunvant,
Swansea SA2 7PF Tel:(0792) 205491

TRADE  E N QU IR IE S  WE LC OM E D

SPECTRUM

1



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.
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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,
1.3 and N . You press RETURN, si t back and nothing
happens.

Everyone has probably faced this problem. When it does
happen it's a matter of spending hours searching through
the program for any typing mistakes. No matter how lo 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 £4.00 for cassette. None of the
documentation fo r  the programs i s supplied wi th  the
software since i t is all available in the relevant magazine.
Should you not have the magazine then back issues are
available from the following address:

INEONET LTD, Times House, 179 The Marlowes, Hemel
Hempstead, Herts. HP! I  BB.
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 the moment we cannot duplicate C I6  and Plus/4
cassettes. However programs for these machines will be
available on the disk.

What programs are available?
At the top of each article you will find a strap containing

the article type, C64 Program etc. So that you can see which
programs are available on which format you will also find a
couple of symbols after this strap. The symbols have the
following meaning:

CUD
4 1 1 L

This symbol means that the program is available on cassette.

These programs are available on disk.

READERS SERVICE

Please Note

Since the programs supplied on cassette are total working
versions of the program. we do not put disk only programs
on tape. There is no sense in placing a program that expects
to be reading from disk on to tape. W g

DECEMBER 1986

ORDER CODE
DISK YDDEC86 £6.00
TAPE YCDEC86 £4.00

YOUR COMMODORE may 1987
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WIMP - Create your own graphics operating system in your
own programs. Complete with pull down menus and sample
icons.
REMEMBER THE PLUS/4 -  An assembler for Plus/4
owners. Complete with a couple of new Basic commands
including a MERGE facility.

JANUARY 1987
SELECT MENU 128 — Add a menu program to your 028
disk collection.
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 — Find 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 C64.
DUMPER — Produce copies of your Plus/4 text and Hi-res
screens with this handy screen dump program (Jan disk
only).
ORDER CODE
DISK YDJAN87 E6.00
TAPE YCJAN87 E4.00

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 FILE — Get more information from your disk drive
(C64 disk).



ADVENTURE AID GRAN ICS — 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.
NURSERY RHYME LAND — An educational adventure
for the young ones.
ORDER CODE
DISK YDEEB87 £6.00
TAPE YCFEB87 E4.00

NAME QTY TAPE/DISK ORDER CODE
CiTR

PRICE t u s i (
,eybo
OWE
itiinie
4cric
ape
4/12(
.2K .,

K ..

May '87 TAPE (L4.00) YC MAY 87
S

E A

May 7'8 DISK WOO) YD MAY 87

[ H I

an
NIP

OVERSEAS POST El
Soi

J4

TOTAL
omm

U)mm
oRINToR

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 C64.
LABELLER 64 — See February 1987.
HEX DATA ENTRY —  Our machine code easy entry
program for C64.
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
CM and disk (Disk only).
NURSERY RHYME LAND — See February 1987.

READERS SERVICE

APRIL 1987
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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 ring the Editorial office (01-437-0626) for details of
these.

Cribbage -  A  computerised version o f this popular card
game. Plus/4, disk only.
Disk it 4 -  A protection program to  look after your CM
programs (disk only).
Diskit 5 - A machine code to DATA statement convertor for
C64 (disk only).
C128 Keypad Modifier -  Make your numeric keypad more
useful when entering data.
Letter Writer - A novel way to send musical letters to vow i
r
s i c
r n

friends (CM). a c k  A
Double Print -  The bigger the better. Give your CM double pftwEheight characters.
ORDER CODE
DISK YDAPR87
TAPEYCM APR87
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,uperer
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per
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r
e
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154
Pack
1.541(
Pack
1541(
Easy
Plant
-

NAME

ADDRESS

POSTCODE

1
a8

I enclose a cheque/postal order for E m a d e  payable to ARGUS SPECIALIST
PUBLICATIONS LTD.

•
E
E
•

All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH. : C c  C
Please allow 28 days for delivery. N i t t
i  C. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  — . . . . .
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a, for  the

COMMODORE 560P

GEOS

2-colour Dot Matrix Printer takes 2
3
4 i n .  r o l l  p a p e r

E49.95
STAR NL 10C NLQ PRINTER

Including: Desktop, Geowrite. Geopaint,
and Desk Accessories. Disc  £ 4 9 . 9 5

Fully Commodore compatible   • E253.00
Commodore 1571 Double-sided Drive E259.95
Commodore 1901 Colour Monitor E339.95
Philips 64/128 Green Screen Monitor E89.95
Commodore 1541C Disc Drive E189.95
Commodore 128D E499.95
Commodore MPS 1000 CBM/Centronics Printer £274.95

COMMODORE 128 COMPENDIUM PACK GEOS
Commodore 128 Computer, C2N Data Recorder, 64/128 Operating System
Music Maker Keyboard. Spire of the Stones.
pack Attack and International Soccer

Including: Desktop, Geowrite. Geopaint,
and Desk Accessories. Disc  £ 4 9 . 9 5

Software  t 2 6 9 • 9 5

rch 1986.
details o f

PRECISION
Superscript 64

uperbase 64/4-4
filar car d uper scr i pt  64

& Superbase 64  S . 1 . 6 9 4 9 C 1  E79. 95
iperscript 128  E f a r g 5
-  E 7 4 . 9 5rbase 128   S 9 9 : 1 5  E59. 95our C6 4

ertor for

)ad mor e

4 doubl e

s to your

El l a  ga m ma w

•  a

•'DIMENSION
computers itd.

perscript 128
& Superbase 128

uperbase. The Book

SOFTWARE
MIZA

izastar XL8 64 ......... E79.95
izastar XL8 128   2 . 9 • 1 5  C99. 95
izawrite Classic 128  j - 9 0 ! 4 3 5

S „ 1 .
- 1-987

.
9S 
£ 7
9 .
9 5

Ese:95 E  49.95
l aktgg t  39.95

1 , 1 - 8 V S 3 E119. 95
..... £11.95

1541C DISC DRIVE OFFERS
Pack A
I541C with 6 Infocom Disc Adventure Games  E 1 9 9 . 9 5
Pack B
I 541C with Quick Brown Fox Word Processor,
Easyfile Database and Future Finance
Planning Package  E 1 9 9 . 9 5

PERIPHERALS
MUSIC MAKER 128
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POWER CARTRIDGE
Utilihes including Tape and Disc Turbo and Screen Dump  E 3 9 , 9 5
ACTION REPLAY
Tape to Disc Back-up Cart ridge V.3..   E 2 9 . 9 5
64/128 PRINTER BUFFERS
32K
64K _. ._. ._
NEOS MOUSE
WITH CHEESE SOFTWARE, Tape or Disc  E 2 7 . 9 5
THE ARTIST

, Advanced Mouse Graphics Package  E 2 9 . 9 5
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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  E 1 9 . 9 5
PRINTER RIBBON OFFER
MPS 801. 802 Ribbons  £ 5 . 9 5
MPS 803 & MPS 1000  E 4 , 9 5

S 1101 M.S. Ribbons   E 3  50
BUY FOUR AND GET ONE FREE!

KABLE DISC STORAGE BOXES
Price includes pack of 10 Commodore compatible discs
50 Capacity   E 1 9 . 9 5

I 00 Capacity   E 2 1 . 9 5
THE EXPERT CARTRIDGE ESM
Tape to Disc System    E 3 7 . 5 0
FREEZE FRAME 3    £ 2 6 . 9 5
COMMODORE MPS 803 TRACTOR FEED UNIT  E 2 4 . 9 5
FCCCENTRONICS INTERFACE
With Commodore Graphics and 8K Buffer .   E 6 4 . 9 5
OUICKDISC + 1541 FAST LOAD/UTILITY CARTRIDGE  £ 1 9 . 9 5
10 COMMODORE COMPATIBLE DISCS WITH
FREE PLASTIC DISC HOLDER   E 9 . 9 5

COMMODORE
Future Finance (Planning
Package). Di   i J . b O O  E17 . 95
Macro Assembler Development System.
Disc  E 1 4 . 9 5
Simons Basic Extension,
Tape  E l 9 T 9
1
3
-  E  
1  
2 . 9 5

Commodore 64
Programmers Reference
Guide  S . . 9 4
6
5  
£ 7 . 5 0

Typing Tutor 64, Cassette   E 9 . 9 5
LOGO + PILOT
2 Educational Languages,
Disc  E  1 4.95
Easyfile Database, Disc E 1 7 . 9 5
AUDIOGENIC
Swift Spreadsheet 128, Disc . . . . .

27/29 High Street
Leicester LE1 4FP

Tel: (0533)
517479/21874

THE MIDLAND'S LARGESTCOMPUTER STORE

E24.95

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  E 6 9 , 9 5
Accounts, Purchase Ledger.
Sales Ledger Package now  E 1 9 9 . 9 5
SWIFTCALC 128
CBM 128 Spreadsheet   E 5 7 . 5 0
PRACTICORP
Inventory (Stock Control Package),
Disc  , E  29,91* E  1 4.95

6 DISC ADVENTURE GAMES PACK, 641128
Deadline, 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 ...... E 2 4 . 9 5

AMIGA
System One  E 1 0 5 0 . 0 0
System Two    E l  250.00
With free 1 year on-site warranty and 10 disc Software Pack including
Forth Lisp, Utilities, Text Editor, Speech Synthesis, etc.

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
*Pull Two-Year Warranty * 100% Commodore compatible £199.95

E69,95
C89_95

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

ALL PRICES INCLUDE V.A.T.

To order. either send chequeiP.O. with coupon or ring (0533)517479/21874 with
Access/Barelaycard number. Please allow 7 working days for delivery from receipt oi order
or cheque clearance.
Please add E1.00 towards carriage and packirbg on any sollware order.
Hardware orders add CI 00 under L'6b 00 value, and E5_00 over E85•00 value
Printer orders add G O  towards carriage.

Send to: Dept. No. YC5, Dimension Computers Ltd.,
27/29 High Street, Leicester LE1 4PP.
Telex: 265871 MONREP G Quot ing Ref. 72: MAG 95535
Fax: (0533) 511638
Item

ICSA

Quantity P r i c e

1Total

Name
Addr ess

Telephone-



Presentation

G R A P H I C S  S O F T W A R E

The
mage System

Now all you budding Andy Warhols can
create masterpieces using your

Commodore 64s.

By Stuart Cook
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the market for the CM, you would think that there would be
little room for  any more. Not so. CRL has just released a
second graphics program into the market place.

The Image System, does contain all of the usual painting
and drawing facilities that we have come to expect from a
high quality  graphics package, however, i t  does have a
number of 'extra' features which makes it a litt le special.

It seems to have become the norm that any program that is
easy to use should be completely controlled by a joystick and
all o f  the necessary options be selected by using pull down
menus. The Image System is no exception, though you are
required to use just three keys on the keyboard for moving
between menus and the drawing area.

The actual layout of the package is excellent. The screen
is split into two sections, one part shows what is happening
on that section of the graphics screen while the other displays
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the menus, the colours in use and a magnified picture of the
area surrounding the cursor etc. You may think that only
being able to see half the screen is offputting and makes it
diffi cult to draw anything. Actually  the opposite is true as
the programmers  h a v e  been  q u i t e  c lev er  i n  t h e i r
manipulation of  the menu.

Jumping between the menu and editing displays is again
simply a matter of pressing a single key. While in the menu
area moving the joystick around moves a pointer to the
various options, the fire button being used to make changes,
pull down the various menus etc.

The menu displays such information as the x.y position
of your cursor, a  meter which shows how much image
storage space is left. — more on this later — the texture and
brush that you are using the colour palette and how you are
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manipulating the colours. The display is extremely clear and
very easy to understand.

In Use

G R A P H I C S  S O F T W A R E

Selecting the various menus is simplicity in itself. Move the
pointer to the name of the menu that you require, press fire
and keep the button held down. The relevant menu will now
appear on the screen. Moving the joystick around highlights
the different options within the menu, When the correct
function is lit release the button and the necessary operation
is performed.

Probably the best way to give details of this package is to
go through each of the menus in turn detailing each function.

The Draw Menu is where you can manipulate the type of
drawing that you are using.

Brush Paint allows you to draw on the screen using the
current brush type and selected texture.

Spray Paint allows you to use a 'spray can' to colour in an
area of the screen, the pressure of the spray and width of the
spray are adjustable.

Flood Fill is a standard fi ll function that colours in an
enclosed area of  the screen.

Area Colour allows you to change the colours within a
rectangular area of the screen.

Colour Scheme is similar to the above option. This allows
you to perform such functions as changing all the red colour
to blue etc.

Colour Copy lets you copy a rectangular area of colour to
another area of the screen.

Single Line enables you to draw a straight line between
any two points on the screen. One nice feature is that the line
is drawn in the currently selected texture and brush type.

Stitch Line is similar to above except that the line is made
up of a series of  dots.

Ray Line allows you to draw lines of  differing lengths
horn the same origin.

Ellipse allows you to create circles or ellipses of any size.
As with line the ellipse is drawn in the current texture and
brush.

Ellipse Fill is similar to the above except that the centre of
the shape is fi lled with the current texture.

Box, as its name suggests, allows you to draw a box on
the screen while Box Fill does the same but fi lls in the centre
of the shape.

•••• • • -
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Image Menu

Brushes and Textures
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The next menu that you come up against is the Image menu.
This is one of the most powerful menus of the package and
one that makes the package stand out from many others,

The Image ,Vstem has the ability to store and manipulate
images which you can grab from the screen and store in
memory for retrieval at a later time. Up to a maximum of 64
images can be stored in  memory but  the actual total is
limited by the size of the ones stored since vou only have so
much storage memory available, the afore mentioned menu
shows how much is left.

The Select Image option front this menu allows you to
specify one of the images. It is possible to give a name to an
image allowing you to fi nd it  at a later time with ease.

Define Image allows you to select any rectangular area of
the screen as an image.

Delete Image erases the currently selected image from the
storage memory. A nice touch is that o n  should choose this
option you are asked if  you are sure before the delete takes
place.

Scale Image allows you to shrink or expand the selected
image.

Distort Image also allows you to manipulate the image
selected. I loweyer. this differs from the above since it allows
you to  *twist' the box into any shape you like. I t  is  even
possible to cross the shape over itself. I must confess to not
having found a use for the above function but it is great funl

Print Image will print the selected image on to the screen
at the specified position.

The type o f  brush that you are using is selected from the
brush menu. The hnage System includes 32 user-definable
brush templates. Brush designs can be 'grabbed' from the
screen extremely easy and placed into one of  the 32 brush
slots. Save and Load options allow you to store your designs
on to tape or disk for use in other pictures. It is possible to
define where the centre of the brush should be. This makes
positioning the brush in a particular position much easier.

Textures are the patterns that you actually draw in.
There are 64 different textures available and again these can
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be 'grabbed' of f  the screen and saved to tape or disk. All of
the drawing functions of The Image.Sistem are carried out in
the currently selected texture.

Should you require text on your screen The Image System
allows you to store up to 90 different characters. It is pOssible
to 'grab' characters off the screen and make them any size
from one pixel up to 32 pixels wide by 48 pixels high.

Getting it Out

When you have finished drawing your creative masterpiece
then you will no doubt want to produce a printed copy of it.
The Image System provides facilities for dumping the screen

The Manual

to either a Commodore pr inter or  an Epson compatible
printer connected to the user port. The image can be printed
in tw o  different sizes and the provis ion for  turning the
printers auto line feed on and off  is also present.

The final menu option is the Special Menu. This is where
you can change the colour mode between hi-res and multi-
colour, wiping the screen and adjusting the cursor speed.

Accompanying the package is  a  small, but  informative,
manual o f  12 pages. I n  this , a ll o f  the functions o f  the
program are explained in detail. What is good to see is a full
explanation o f  how the pictures are stored. What is even
better is that a sample program shows you how to LO AD in
the pictures from outside The Image System is included in the
manual, something that is  usually lacking in programs of
this sort.

The Image System scores extremely highly when compared
with many of the graphics packages on the market, though
there are some that offer comparable functions and are as
easy to use. However, it must be said that The Image Systen
is one of the best graphics programs available for the C64.

Touchline:
CRC: CRL House, 9 Kings Yard, Carpenters Road. London

2111). Tel: 01 533 2918.

The OXFORD BRIDGE Program

FEATURES INCLUDE:
1. Computeris 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. Storage and retrieval of
hands from disk /tape
8. Ab ilit y  to set up problem
hands.
9. Easy  to use with c lear
colour display.
10. Printer option.
•F..ill dupewore scermg - disk
version °ra y.

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 f  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. Alternat ively,  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 ool  t o  sharpen y our  game between duplic at e
sessions. You can practice 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 play ing you will never want  to put  it down!

Send Cheque or Postal Order
for E29 .95  (tape) or

0 4 . 9 5  (disk) to:
THINKING GAMES

19 NEWTON ROAD,
FAVERSHAM K E NT ME13 8DZ

TEL: (0795) 534708

DISKS (Examples)
525"  SS
. D I D  
P r e
o i s l
o c

E IS TD P r e c o n  (10
ALL PRICES INCLUDE  V A T A T 15%

CARRIAGE l a  E X P RE S S  E12 S OFTWA R E  A  SMALL ITE M S  FREE
Make Cheques  payable to ,Dela Pe soiaopte

302.4

82.0
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Commodore 128  a a s c 5
Commodore M C  •  1530 Cassette •  NE OS  Mouse -  Ga m r
, 2 2 1 5 , 6 5LIMITED OFFERS
C o m d
,
d d o m  
1 2
8  
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1
5
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Commodore 128 •  Joys tick  •  Gam es     2 4 1 • 8 8
PAIN ta llu
Citizen 1200 Do t Matr ix  /20c ps  &  N L O tr ic l i tr ac    2 0 9 . 0 0
Commodore MPS1000 D o t Matr ix  100cps  &  N I O  pnCtr ac  2 5
Star N I  1 0 w i th  C64/126 Inter fac e 120cps &  N L O  2 5 3 1
5

0
MONITORS
Commodore 1901 1 4
-  C o l o u r  
M o n i t o r  
f o r  
C 6
,
1
,
1 2 8

Phihos 8533 14" Med Res Colour Mon 2 1 1 . 7  for C128 Mot lead   5
Philips R W5 0 2  Grrserl & tondo
, f o r  D 6 4
,
1 2 1 5  ,
n c t  
l e a d

MISCLLANEOUS
Commodore 1541 Dis k  Dr ive 0

Cent Inter lac e for  C54/128 wi th 8k  bu t A  graphics  2 5 1 5 2 9 9 9 1
Co 0 5
Commodore 1571 Dis k  Dr ive
Cent Interlace for C64/128

IEEE Interface tor C64.128  0 0 . 4
R5232 Irder far .e for  o64/12$ wi th  disk s oftwar e 6
Commodore 64 Power  SuPP
1
1
,  
2
6

Commodore 1630 Cassette Recorder    3 5 7 . : 4 4 cComm 5
Surge P r otec tor  13 Amp P lug (Adapter  E l l .% )   1  1
The Einar Car tr idge II   3 9 . 0
NEOS Mouse Cheese with cassette for CU   2 4 . 9
tk nas oi l  SUMO Colum n S witc h for  C128   1 2  9
Amiga DOS  reference M anual fp& p E21   2 4 . 9
C64 Official Programmer's Ref Gu•de E 2 1

SOFTWARE
AMIGA Software PHONE

Pi, 7
.
0
5 
a :
1 6

C1261 Offi c ial Programmer 's  Ref Guide r p i ip  E2)  2 1 1 5
The Anatomy  o t a  Com m odor e 64   5 . 9
Machine Language Book  tor  the C M
Printer Ribbons

GEC'S tor  C841128 — deskTop geoP aint geoWr ite e tc .. . .
GEOS Disk to  upgrade to  V1 3    8 9 9
GEOS lontpack 1 with 20 Fonts.   2 1  99
CEOS Deskpeck

6934
2
;
3 
875
9 5
6
05

Superbase 128 Proors temsble Database

GEOS Wr iler s  Wor k s hop
Microclork 129 Acco u n t st Sp re a d sh e e t s
,
T yp in o lF t l t n gSuperscr ipt 126 Wor d Processor  7 1 E
9
1

Tasword 6440.00  Colum n Wor d Processor  — Tape   1 7
Tasword 64 40,60 colum n Wor d Processor — Dis k 1905

i :55
3 4)

VizaStar )0_13 Spreadsheet a  Obese for C64   7 9 . 3 5

VizaWnte 64 Wor d Processor on Car tr idge
VizaWrite Classic 128 Wor d Processor  with Spell Check   7 9
VitaStar  128 Spreads a bheet 8  D a t a s e    "

H
999
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504.85
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209.00
251 85
253.00

302.65
281 75nom
182.85
259.9029.94

59.00
SO 44
57.44
28.45
35 65
11.95

• 24.99
12.95

7.95

5-95

PHONE
49.00
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17.95
19.95
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Commodore readers a chance to buy a
set of three sports games from Argus
Press Software for  only i',9.9.5.

The first game in  the package is  a
recent release, Peter Shilion's Handball
Maradona, a goalkee ping simulation in
which you play  the par t  o f  one o f
England's greates t e v e r  goalies .
Features include practice games, full
matches and several different s k ill
levels,

On to another type of football, the
kind which is  now being impor ted
from across the Atlantic , American
Football, or iginally  released o n  the
Mind Games label, now on the Bug
Byte label, contains all the features of
Americal football that fans have come
to know and love. Could you be the
next Refridgerator?

Finally, there's a golf  s imulation
entitled ,Vick Fa/do Plays the Open.
Also released on  the M ind  Games
label, it features St Georges course in
Sandwich in  a  900 screen scrolling
map. You've got a range o f  clubs to
choose from and a very helpful caddy
as a companion.

If these h a v e  whet ted y o u r
appetite, then t ill in the Order Form
and send it to Argus Press Software at
the address on the form.

Look out for  more Special Offers
in the future. ' 6 1

R E A D E R S  O F F E R

'Sports Games
Special

Exclusive to Argu.s• Magazines, Your Commodore is
offering a selection o f  sports games from Argus Press

Software for the knockdown price of  f9.95.

Sports Games Order Form
Your Commodore APS Offer

Name
Address

p o s t code
Please send me s p e c i a l  sports games packs. I enclose a cheque/postal order
for ( E 9 . 9 5  per set of  three games).
Please make cheques/postal orders payable to Argus Press Software.
Send your order to: YOUR COMMODORE SPORTS GAMES OFFER, B AND
C DISTRIBUTION, UNITS 1/2, CONLON DEVELOPMENTS, WATERY
LANE, DARWIN, LANCS BB3 2ET.
Please allow 28 days for delivery.

YOUR COMMODORE may 1987
37
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Evesham Micros
ALL PRICES INCLUDE VAT  & DELIVERY

THE I L

s m i r  MAOWHICH MAGAZINE
PIRIN it I f  )1
,
1

BEST BUY

• A u to m a ti c  t i ng l e
sheet hand l ing

•  Tr ac tor  teed b u i l t  In

• ' Fr o n t  Panel m o d e
selec tion

- -  •  Doub le  and  Ouzel
he igh t charac ters

• 120  cps d r a ft and
30 cps NLO

This is t h e  be st C ommodore  re a d y p rin t e r yo u
c a n  b u y .  Com bines  m any  ur ugde featur es  w i th  s u p e r b
re lia b ility. st ylin g  a n d  p rin t  q u a lit y. But the real
beauty  is tha t th e  inter fac e c ar tr idge is rnterchangeabae SO
if you change comp-uters just boy a new interface

In a  g r oup  tes t w i t h  o ther
popular  punter s  such as  Epson. Citizen and OK I Wh a t riAtcro
maganne desc r ibed t h e  N i  A r S
'the  Roth Royce of this group'. ONLY E249.030
A m
-
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SEIKOSHA SP 1801/C
A  n e w  Com m odor e r eady  pr in ter  th a t  offer s  b o th  fr ic tion
and tr ac tor  feed c om bined w i th  N i t )  abi l i ty  P r in t s peed is
I 00cps  rn d r a ft and  I  bcps in N I

ONLY E189.95
1541C DRIV E . the  lates t version of the 1541.
better

er d r i v e  m e c h a n i s m , a r i d  n e w  e  4 8 9 . 9 5colniir    O N L Y  X

DISC N OTC H E R . Dmible the capacity of your
discs w i t h  th i s  h a n d y  gadge t C u t s  s ec ond
wr i te p r o t e c t  n o t c h  a c c u r a te l y  a n d
easily   ,  O N L Y

A ZIIM A TIE  3 0 0 0 .  Handy  package allows  y ou
to eas i ly  c hec k  a n d  r eal ign t h e  ta p e  h e a d
of y o u r  C B M  d a t a  r ec o r de r . In c l u d e s
screwdnver     O N L Y

E5.95

E6.95
M OTH E R B OA R D .  l • s l o t .  • w i th  e i th e r  a l l
upr ight s oc k e ts , o r  t h r e e  u p r i g h t  ‘
I n done t h r o u g h  s o c k e t  t o  s u r t  m o d e r n
please specify   O N L Y  E 2 8 . 0 0

P OWE R  P A C K .  H i g h  q u a l i ty  replacement
power  pack for  O W  64  O N L Y  E 2 4 . 9 5
XIITEC SUPERGRAPHIX. The  best cen-
[tonics  p r i n te r  in ter fac e f o r  y o u r  6 4 /1 2 8
Large b u t t e r .  d o w n l o a d a b l e  f o n t s
et, O N L Y  € 6 9 . 0 0

D A T A  R E C OR D E R . CB M  compatible. same
performance a s  t h e  C 2 N
,
1  5 3 1  b u t  
c h e a p e r

and k ir  i t.ar , p a d , e  bu tton  O N L Y  ( 2 4 . 9 5

Large stocks o f  Commodore-related e quipme nt a t
sensible price s. I f  yo u  don t se e  wh a t  yo u  wa nt ,
giv e  us a  ca ll.

25 hu l k  packed M O O
Anti label,

ZS disks  as  aov e w i t h
b o x

ZS disks  as abov e w i th  I
box

50  capacity  loc luble bOx

100 capacity  lockable box

casks w b  tabsONLY E13•95
(22.95

00 capacity  lockableONLY E24.95
ONLY £10.95
ONLY E13.95

50 c apac i ty  lockable
ONLY

For C O M M O D O R E  Com puters
Why buy a 1541C w hen you can buy
this neat,  rel iable and compact dr ive

_ f o r  fess m oney?-

---

D O N ' T  E t t lY  A  L U M B E R I N G

H I P P O  1 1 5 4 1 C)  I

T H E  A C C E L E R A T O R  +  O F F E R S
M O R E  F O R  L E S S  M O N E Y

THE SLIMLINE '64 G i v e  y o u r  ' 6 4  t h e  m o d e r n
l o o k

A  NE W IMAGE FOR
THAT FAVOURITE
COMPUTER

•  Easy to Fit
•  Lower key height

This modern case wit h  it 's  sleek s ty le
will transform your '04. The high quality  injection
mould is  s uperbly  fi nished i n  t h e  lates t  iv o ry  c olour.
The l o w e r  k e y  he igh t  i s  a ls o  a  b o o r )  t o  opera t or c omfort .
Fit t ing is very  simple, requiring just a Philips screwdriver, and can
be completed in less than 10 minutes. Stock now available so order
for quick delivery.

THE EFFECT IS STAGGER/NG-

* 2 5 x FASTER LOADI NG 'FR G FILES!
* 1 2 x FASTER SAVI N G (PRG FILES
*  1 0 x FASTER LOAD I N G I SEO FILES)
•  F A S T E R  SAVI N G I lSE0  FILES)
* 3 x  FASTER LOAD .SAVE M EL FILES)
*  E.G . LOAD  202 BLOCKS IN 5 SECS

•  H a n d l e s  Disc Tur bos
*  D ir e c t Dr ive M otor
•  1  Y ear Gua r a nte e
*  U l tr a  C om pa tible
* Exte rna l a.9Switch

T W O  P URCHAS E  OP TION S  —

(These figure s d o  not  a llo w fo r se a rching)

FE ATURE S

EXTRAS AVAILABLE
Kemal fo r  7 2 8  i n  • 128 m o d e  ,  E 9 . 9 5
User port ma nsion card (3 slot) . . . . . . . . .  ..... 1 1 4 . 9 5
Dolph in  Copy  ( Who le  disc i n  1 8  secs and  l i gh tn i ng  fas t fee c opier )  E 7 . 9 5
Dolp ien m ain hoar d  fo r  second dr iv e O w  read E 4 4 . 9 5

If you re quire  further Information. please send SAE for fact sheet

•  V e r y  Rel iab le
*  C om pa c t Size
*  V e r y  laulitt
*  Doesn't Overheat
* 20% Faster

Tests have shown the Accelerator to be mo re  c ompat ib le
with protected software than the CBM '541C, We can't find

any  sof tware that it will nOt load.

COMBINATION OFFER
ACCELERATOR•
4- and

FREEZE FRAME MR B/
ONLY E I 7 9 -
9 5

E
l

*  EASY AN D  FAST DOS C OM M AN D S
* U SE 40  TRACKS FOR 749 BLOCKS
* M ON I T OR  BUILT IN
* D R I VES CENTRONICS PRINTER
•  EN H AN C ED  SCREEN EDITOR
* EXT R A BASIC C OM M AN D S

9.95

N o w  es tablished as  TH E  p a r a l l e l  o p e r a t i n g  s y s te m  o r  th e  1541 dis c  dr iv e H u n d r e d s  o f  satisfi ed users inc lude
business. hobby. full-time programmers
: o r d  m a n y  
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' Th e  s peed and  effi c iency  is d u l y  unbel iev able. i t is  c om patible w i th  t h e  v a s t  m a j o r i t y  o f  c o m m e r c i a l  s o f t w a r e .
speeding u p  b o th  th e  load ing  o f  th e  pr ogr am  a n d  o f  S E Q U E L  fi l e s ,  ( II is  br i l l iant w i th  S uper has e Easyscr ipt. e tc
For  non- c om patib le  pr ogr am s  i t  c an  b e  C o m p l e t e l y  s w i t c h e d  o u t .  I t  DOE S  N O T  us e  a  spec ial disc  fo r m a t a n d

your  ex is ting discs w i l l  b e  c om patib le
FI TTI NG

E l t i n g  inv olv es  th e  ins er tion o f  t w o  s ub  assembly  c ir c ui t boar ds , o n e  i n  th e  1 5 4  I a n d  One i n
the -
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SOME OF THE FEATURES

Fug
Bast Hardware
Utility of year

In Australia' contact Micro Accessories of LA- Unit 8, Hewittson Road, Elizabeth West, S. Australia 5111 Tel
- I 0 8 1 2 8 7 - 0 1 9 1



T H E  C O I C E  IS Y O U R S !

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 r ather  mis-
leading. Let us inform you of some positive
facts.
I .  Much of the new software released uses

"Anti .Freeze; onl y  Freez e Fr am e a nd
one other product can handle theSe.

2. Only Freeze Fr am e can automatical ly
handle these and other  programs. You
don't need to bean "Exper t
- o r  n e e d  
' V
-

iewers to operate Freeze Frame.
3. At  press date  (11.2.871 our  exhaustive

tests were unable to fi nd any memory
resident pr ogr a m  t h a t  b o t h  Fr e e z e
Frame Mk IV and Lazes were unable to
back up, completely automatically.

4. Similar tests  w i t h  a l l  r i va l  pr oducts
proved disastrous.

THE S E  A R E  T H E  FA C TS
loot outrageous advertising drams)

• •
• •
•
e
• ,

FREEZE FRAME Mk IV
NEW PRICE W H Y  SETTLE FOR LESSI

FREEZE FRAME LAZER
ANOTHER TRIENoscrrER?

DISC DISECTOR V5.0

the fi lm  version o f  The country's le a d in g  d isc backup.'
utility p rogram T h i s  la t e st  ve rsio n  in clu d e s m a n y
"PARAM ETERS" t o  handle the latest h igh ly protected
discs I N S I I
-
K l u g e s  
t h e  
l a t e
s t  
A m
e r i
c a
n  
a
n
d  
E
n
g l
i s
h

so f twa re . Oe warned if  you wont to bock up software by
Ocean Greml,n, Hewson. Domark. and even U.S., Go ld
Whose protection schemes are NOT eiweys the same as
the American versions. then you M UST h a ve  " M D .' .  At
press dote w e  a re  sure  N O  o t h e r a dve rt ise d pro-
duct w i l l  h a n d le  a l l  the se ,  b e  i t  Am e rica n  o r
German.

INCLUDES TH E FOLLOWI N G
•  EVESH AM  3  M I N U TE N I BBLER
•  EVESH AM  8  M I NUTE N I BBLER
*  M A N Y  PAR AM ET ER S v
,
t a f  c o d e  
f o r  
t h e

protection s c r
,
r m r , , ,

* DUAL ortivr  NIBBLER
* MENU MAKER

(with se le ct fa cility)
* D I SC  ORDERLY
* F AST  FOR M AT

*  F AS T  FILE C OPY
•  uNscruvrci t
•  D I SC  RESCUE
•  D I SC M ON  -
I-*  ET C .,  ETC .. ETC.

The w h o le  pa cka ge  is me nu d rive n  a n d  ha s I ts
own fa st boot  syste m b u ilt  in  f o r yo u r conve ni-
ence. Pa ys for itse lf  the  fi rst  d a y yo u  re ce ive  it ,

ONLY £24.95
Customers win
,  c a n e r  
v e r s i
o n s  
m a
y  
r e
t u
r n  
t
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m  
a
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n
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payment of E7.95 ic ,
P C C I V E L  
V S • O •

Most routines a re  CERA 128 and
1570/71 compatible  in '54 mode .

Now you  can buy a p e d ig re e  Fre e ze  Fra m e  backup
cartridge for a startlifig new price N o  need t o  se t t le  f o r
less, this is the latest devetoprnent t h e  origir ',Rut M o r e
power, more ',cabana, easier to uso.

POWER
Legendary amongst Commodore owners bu t  w it h  con -
tinual development now even more impressive

FEATURES
Three cartridges in  one f a s t  load, ut ilit ies and backup

TAPE to DISC T A P E  to TAPE
DISC to DISC D I S C  to TAPE

So simple to  trsei ju st  plug In and switCh on. d i the menu
choose your option, no messokg with  software. it s always
ready
Load t h e  program tha t  yo u  w ish  t o  backup. precs hoc'
button on Freeze Frame, then you can either
1. Press °'0" to save to disc with fast reload.
2 . Pre ss t o  save to disc with  sta nda rd re loa d.
3 . Pre ss "T• to  sa ve  to  ta pe  w it h  fa st re loa d.

MULTI STAGE PROGRAMS
the standard  cart ridge  w i l l  t ransfe r 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 nt  Se rvice . Win t e r Games,  e t c. mid

.Ned 1.1 c o u j u n a t to ,  m i t !  t h e  r r gu lo r l y  u p d a te d
" P i .  U t il it y D isc" the va st  m a jo rit y of programs of
this type can be handled

M OR E F EAT U R ES
•  D o u b le t  as a  fast loa d ca rtridge
*  L o a d s e xt ra  p a rt s r a n
*  B u i l t  •in Fast  Fo rm a t
•  Bu ilt • in  F ile  Copie r lu p  to  248 blocks1
*  N e w  -
S E L E
C T A L
O A D "  
I   
( P
r e
s s  
f
o
r

dire ctory,  se le ct w it h  cursors,  the n press F3 to
loa d.

•  U n d  b l e  by softwa re
*  F ile s compre sse d fo r disc e conomy
* 1 2 8 .1 2 8 D  compa tib le  in  6 4  mode
PROGRAM RELOAD IS INDEPENDENT OF CARTRIDGE

NOW ONLY E28. 95
At  th is p rice  th e re  is n o  ne e d  to  se t t le  fo r le ss

U PGR AD ES: M k I  o r I I  E 1 4 • 9 5
M k I I I  o r I I IB 1 9 . 9 5

M k I V to  LAZER E I I . 9 5

Our nighty popular fast load and save plus ut ility ( .4 J
-
t r u d g e
has received many favourable reviews.

*  F AS T  LOAD  15 to  7  t ime s improve me nt)
*  F AS T  SAVE (5  to  7  t ime s im prove m e nt '
*  F AS T  FOR M AT 120 seconds!
*  F AS T  BAC KU P (4  minute s)
*  F AST  FILE C OPY (up to  248  b locks'
*  E AS Y  D OS C OM M AN D S
•  C EN TR ON iC S PRINTER DRI VER
*  R ESET  BU TTON  pa nstoppa ble )
*  H EL PS M EN U
*  U SES N O  M EM OR Y
*  1 2 8  C OM PATI BLE 164 mode )

Exception value for money at onty
E19.95

C. yr  'or ever the dreaded 1
5 4 1  d r i v e  
h e a d  
" h a m m e r i
n g "

*  Ea sy to  fi t
*  D e t a ile d  I nstructions
*  O n e  k i t  d o e s t w o  d r ive s
*  H e lp s pre ve nt misa lignme nt

ONLY £4.95
Not suitable tot "turn lever t yp e  drives

From the  design team that changed rhe face o f  backup
t e t t
-
i f
-
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Freeze Frame have heen combined w it h  a st a g g e r in g ly
clu ing new loading system Ass a m a zin g  3 2 K o f  R OM
provides you with all the facilities of Freese Frame
M k I V  a s described opposite. p lu s t h e  stunning n e w
LAZER loading technique

Check the se  LAZER  fe a ture s:
*  R e lo a d  a  progra m in  10-15 se conds •

*  Sa ve  a  progra m in  10 -20  seconds *
*  Loa ds e xt ra  pa rts a t VER Y H I GH  spe e d *

*  L o a d  speed a p p ro x. 2 0 x n o rm a l *
* S a ve  spe e d a pprox. 2 0 x n o rm a l *

* I n clu d e s RESET *

Cartridge must be  present to re load a t LA2ER speed
Prove n p o w e r  w it h  stu n n in g  n e w  te ch n o lo g y

ONLY E39.95
U PGR AD ES: M k 1 or I I  E 2 9 . 9 5
M k I I I  o r I I IB E 1 9 . 9 5
M k I V E l  1 .95

Novv witri many more couunes lo Mow Vim
comPkete transfer train tape to  disc a( progtams that
toad parts a5

 rthe ptogram p r o g e  I r e
sses. Used  i n

ronlonctIon Wi th creams Fragile tor
a e N a rd  Ones t h a t  ca r  inot b e  handled b y  t h e
s tandar d c ar tr idge i t tC h g l e d  or e  l ou ti neS  tOt nity s t
popular- games. lei5e Supercycle, World Gaines.
Ga untle t,  T r iv ia l  Pu rsu it ,  A c e  o f  Ace s,
Dragons La ir 1 & 11IinclOdes t ra in ing  rnostel,
etc.. et c . ONLY C1.95

U p d a t e  l e e  l o t OV ittets  01 V 1 . 0  rs t 2
„ 0 0

Many thousands o f  th is popular product have been sold
and sales continue to  flourish Wh y?  We th ink because it
IS the best product of it 's type. Consisting of hardware arid
software i t  uses a  un ique  method contro lled b y  t h e
software tha t  a llows you t o  produce perfect backups o f
your tape software
It is ve ry e a sy t o  use  a nd ve ry successful,  in  fa ct
our te sts ha ve  prove d tha t  D oub le r can a chie ve
100% success.

E12-95

Ha v e  y ou go t
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 d ig ita l alignment
disc and drive fault diagnosis software that a llows you to
Check a n d  c o r r e c t  t l e x l  a l ignm ent

*  C H EC KS R AD I AL ALI GN M EN T
*  C H EC KS SPEED
*  C H EC KS BELT AN D  CLAM PI NG
*  T H O R O U G H  INSTRUCTIONS
*  I N C LU D ES OU I ET STOPS

ONLY E39.95

ORDERI NG I NFORMATI ON
ALL PRICES INCLUDE VAT AND FREE DELIVERY WITHIN U.K_ (Despatch within 24 hours whenever possibiel

HOW TO ORDER
By Post B y  Phone

Send cheque, P 0 o r  ACCESSNISA details to our Evesham address C a l l  our Evesham branch and quote your ACC ESSMSA details
EVESHAM MICROS. 63 BRIDGE sT, EVESHAM, WORCS. WR11 4SF

CALLERS WELCOME T e l :  0386 41989 Tel ex: 333294 1RADE ENOIRRIES WELCOME
Also at: 1756 Pershore Road. Cotter idge,  Birmingham 830 38H. TM: 021 458 4.564

All items subject to a va ila bility. E E  O r d e r s  from Gove rnme nt a nd Educa tiona l departments we kom e
Cevarsoms O r d o r t s  With in  Europe . please send advertised price  O u t s i d e  Europe . a dd 1E2.00 For Air M a il
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C16 will know that there are in effect
two character sets. To switch between
these you press the Commodore key
and shift key or print characters 14 and
14
-
2.

When i t  comes to  the graphics
modes however, for some reason we
are only allowed to  use one o f the
character sets — the one which contains
upper case alpha characters. The
Plus/4 and CI6  have some versatile
and powerful graphics commands, but
this inability to print the lower case
characters when in graphics mode has
always annoyed me slightly. I think a
graphics display wi th a  mixture o f
upper and lower case alpha characters
looks superior to one with only upper
case.

I have discovered that it is an easy
matter to  rectify this situation and
have both the character sets at your
disposal when using a n y o f  th e
graphics modes.

Lower Case

The data for both character sets for the
Pitts/4 and C I6  is held in ROM in
addresses SD000 to SD7FT (53248 to
55295) and pointers in RAM enable
this data to be used by the screen editor
etc. when in low resolution text mode.

There is however a separate pointer
in R A M  which i s  used to  enable
character data t o  be accessed and
printed on the graphics screen. This

C 1 6 / P L U S / 4 P R O G R A M

Here's a way to improve your graphics by using the
alternative character set.

By D.A. Gardner

pointer is at location S02E4 (740) and
normally contains the valueSDO (208),
which i s the high-byte o f  the start
address of the character data in ROM.

The routines f o r  printing i n
graphics modes access the first half of
the character set data (1024 bytes) thus
limiting the user to the character set
containing u p p e r  ca se  a l p h a
characters.

It is a simple matter to increase the
pointer at location $02E4 to enable the
character set containing lower case

I
P
R
O
G
R
A
M
:  
L
O
W
E
R
C
A
S
E

0 REM *  DEMONSTRATION OF LOWER C
ASE ALPHA CHARACTERS I N  GRAPHIC
MODES *
1 COLOR0, 1: COLOR4, 1: COLOR1, 6, 4
2 GRAPHI C1, 1
3 POKE740,208:REM POI NT TO CHARA
CTER SET I N  ROM WI TH UPPER CASE
CHARACTERS
4 CI RCL E 1 , 6 0 , I 3 0 , 2 5 : P A I NT1 , 6 0 , 1 3
0
5 COLOR1, 3 , 4 : BOX1, 210, 100 , 285 , 15
0 , 4 5 , 1
6 COLORI , 2 , 4 : CI RCLE1 , 125 , 175 , 15 ,
1 8 „ „ 1 2 0 : P A I N T 1 , 1 2 5 , 1 7 5
7 C0LOR1, 6 , 5
8 CHAR, 0, 0, "N0RMALLY I N  GRAPHIC
MODES YOU CAN ONLY PRODUCE UPPE
R-CASE ALPHA CHARACTERS
9 POKE740,212:REM POI NT TO CHARA
CTER SET I N  ROM WI TH LOWER CASE
CHARACTERS
10 COLOR1, 3 , 4 : CHAR, 0 , 3 , " [ s  B l UT:
" : CHA R, 0 , 5 , " ( s  Y] OU CAN USE THE
LOWER CASE ONES AS W E L L ! "
11 COLOR1, 7 , 4 : CHAR, 0 , 8 , "Es  A ] L L
YOU HAVE TO DO I S  [ a  P H  s O l t s  K
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characters to be used as well. Poking a
value of 212 into location S02E4 from
Basic i.e. POKE 740,212 will mean that
the second half o f the character set
data is used (from $D400 to SD7FF).
.fo return to  using the character set
containing upper case characters poke
the original value o f  208 back into
location S02E4.

I have included a short program
which shows how both the character
sets can be utilised when using high
resolution graphics. W N

l l s  E l  2 1 2  I NTO  L O C A T I O N  7 4 019
12 COLOR1, 10 , 4 : CHAR, 12 , 12 , "Es  P j
RESS ANY KEY"
13 GETKEYAS:GRAPHIC3,1
14 CI RCL E 1 , 3 0 , 3 0 , 1 5 : P A I NT1 , 3 0 , 3 0
15 COLOR1, 3 , 4 : BOX1, 100 , 25 , 125 , 75
, 45, 1
16 COLOR1, 7, 4
17 C H A R , 0 , 1 4
3
" [ s  
L J I K E W
I S E  
I T  
M
A

KES A  CHANGE TO SEE LOWER CASE L
ETTERS TN MULTICOLOR"
18 CHAR, 27, 15, "MODE AS WE L L ! "
19 COLOR1, 5, 4: CHAR, 0, 17, "ABCDEFG
HIJKLMNOPORSTUVWXYZ"
20 CO L O R1 , 6 , 4 : CHA R, 0 , 1 9 , " [ s  ' 1 ] 0
RETURN TO ALL UPPER CASE,  POKE 7
40 W I T H  THE VALUE 2 0 8 "
21 POKE740, 208: REM POI NT TO CHAR
ACTER SET I N  ROM WI TH UPPER CASE

CHARACTERS
22 COLOR1, 2, 4: CHAR, 12, 23, "PRESS
ANY KEY"
23 G E T K E Y A $ : C R A P H I C O
3
1 : C R A P H I C C L

R: L I ST
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Meet Jim
Butterfi eld

The guru of  the
Commodore w orld
will be fl ying to
London for the
show. This is your
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on the whole CBM
range.

•

. *  •
I t le  cottotdoNNO

*.

stavted •%las  •  •
tov Ole 01001 Ole.
totote%ts A  tirlat's
ttappet4041 %11 ttle
&toting Itiotid
ot Colotoodove
c o
t 0
9
0 0
1 1
0

Send for your
advance tickets
today .  .
With them you
can walk past
the queues —
and SAVE El
per head off
normal prices!
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lOth Official
Liz c o m m o d o r e
-• computer show

10am to  6pm F r i d a y  June 12
10am to  6pm S a t u r d a y  June 13
10am to  4pm S u n d a y  June 14

Champagne Suite ti Exhibition Centre
Novotel, Hammersmith, London W6

Advanceticketorders I m e s n o m m e l i m m i u t e s e l m i e m
Ph d'A •  1/4,001Y
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0  Under- los tickets at E (save Ell •

[11 Cheque enclosed made payable toDatabase Publications Ltd

Please debit my credlt card account

Access Visa

B U U
Admission at door :
E3 [adults),  E l  (under  16'51

1 1

Total

Name
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computer show

June
12-14
1987

Post lc Com m odor e Show Tickets,
Europa House, 68 Chester Road,
Hazel Grove_ Stockport Ski  %NY.

PHONE ORDERS: Show Hotl ine: 061-480 0171
PRESTEL ORDERS: KEY •134, THEN 614568383
MICROLINK ORDERS: MAILBOX 72d111644001
P l w  w o w  c r e l  card numDer V I  address. E'er c  •
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HOLLY WOOD HLLINK

Hollywood Hi/inks is the latest work of art to flow from the
pens o f  those masters of the genre, Infocom. As the name
suggests, it  takes an almighty swipe at the movie industry
and anyone who knows their films is going to be guaranteed
a lot o f  laughs.

Your Uncle, Buddy Burbank and your Aunt Hildegarde
built up an empire based on a very successful series of B-
movies inc luding such never to  be forgotten titles  as A
Corpse L ine ,  Meltdown o n  E l m  Street and  ' Vampire
Penguins. Now they have both died and, as they have no
children o f  their own, have left their  entire estate to you,
their favourite nephew. There is however, one slight catch.
In order to prove your worth, you must fi rst discover 10
'treasures' bidden somewhere within their  mansion and
grounds. And, you only  have one night to do it,

The Burbank mansion, as you remember it from youth.
is full o f  assorted props from some of  the 600 fi lms your
uncle made, I le  also had a penchant for practical jokes so
you have a fair  idea of  what to expect.

The house is all locked up and your first problem is to
find a way in. Outside the front door is a statue that may
provide a  c lue. I t  is  o f  Buck Palace, an all-American
mailman who just happens to act like Rambo as he struggles
to deliver the mail. Why does this statue of Buck, armed with
bazooka, machine gunes, grenades and rifles etc. rotate to
point in different directions?

All Infocom games are text only hut the text is of  such
quality, that pictures could never do it  justice. An  d a f t
inputs that you try  are quite likely  to be greeted with an
equally daft response and this is one of the great charms of
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s t a b l e s ,  s t a n d s  h e r o .  H e ' s  h o l d i n g  a
ba z ook a  p o i n t i n g  n o r t h .
) e x a m i n e  s t a t u e
I t ' s  p r e t t y  s u c h  w h a t  y o u  w o u l d  e x p e c t
o f  a  s c u l p t u r e  o f  BUCl i  P a l a c e .  O n e  h a n d
i s  h o l d i n g  a  p a i r  o f  U z i  M a c h i n e  g u n s
and h i s  o t h e r  h a n d  i s  g r i p p i n g  a
ba z ook a  o n  h i s  s h o u l d e r  w h i c h  h e  i s
p o i n t i n g  n o r t h .  S e v e r a l  b e l t s  o f
a m m uni t i on  c r i s s c r o s s  h i s  h a l f - n a k e d
c h e s t .  H e ' s  w e a r i n g  a  d o u b l e  b e l t  o f
g r e n a d e s  a r o u n d  h i s  w a i s t ,  a n d  h a s  a
h i g h
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c om ba t  b o o t s  a n d  a  b a y o n e t  b e t w e e n  h i s
t e e t h .  O f  C o u r s e  B u c k  P a l a c e ,  t h e
fi g h t i n g  l e t t e r  c a r r i e r ,  w o u l d  n o t  b e
c o m p l e t e  w i t h o u t  h i s  g o v e r n m e n t - i s s u e
m a i l b a g  o v e r  h i s  s h o u l d e r .  T h e  s t a t u e
i s  o n  a  r o u n d ,  r o t a t i n g  p e d e s t a l ,
e n c i r c l e d  b y  a  c om pa s s  r o s e .

G A ME S  R E V I E W

Here we present you with a wide selection
of games, and you'll need to engage your

brain to cope with some of these.

YOUR COMMODORE may 19S7
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the game — so much better than being greeted with 'you
can't do that' or similar.

The packaging is  excellent w ith  an  excellent mov ie
magazine called Tinsel Town, full of  spoof adverts for  hair •
restorer and articles about three headed boys and psychotic
gerbils. As  with all Infocom games. I  can give no higher
recommendation than to suggest that you immediately go
out and buy a copy. G . R . 1 1 .
Touchline

Title: Ho l ly wood Hi/ ink s .  Mac h ine :  C64,  Supp lie r :
hdocom/ACtilriSiOn. 2 3  Pond Street. Hampstead, London

2.PN. Tel: 01 43 1 1101.
Originality: 9/10. Graphics: N/A. Playability : 9/10_ Value:
9//o.

Two top soap industrialists are amongst the guests taking
luxury cruise. One of them, Bolitho Blanc commits suicide
by throwing himself into the ocean, The police are called in
to investigate. Is it a genuine suicide or  is there somethin
more sinister afoot?

You play the part of  Kettering. one of Miami's top police
detectives in  this  latest adventure from CRI.. The game,
written by  Fergus McNeill o f  The Bog, it  and Robin of
Sherlock fame is based on the original 1930s mystery story
by Dennis Wheatley.

The game is in three parts, each one corresponding to one
day's investigations. You must discover certain facts within •
a strict time limit before you are allowed to progress, As well
as searching the ship for clues, you also need to talk to the •
crew and other passengers in  an attempt to discover the
truth.

1
K e t t e r i n g ' s  o f fi c •  was  u n t i d y *was b y  t h e  w i ndow .  T o  o n e  s i d e
heavy s t e e l  fi l i n g  c a b i n e t  a n d
t a bl e ,  n  g l a s s  door  ope ne d o u t
C o r r i d o r .
A h a t s t a n d  s t o o d  a g a i n s t  t h e  fand a  s n a i l  b i n  was b e s i d e  t h e
OEXAMINE F I L I NG  CABI NE T'

• r  w a i l ,
d e s k .

Ni s  de s k
Was a
a  SO0411
o n t o  a

he
hr

111L
adN
shr
lei

Tot.
Tit,

'On

Ad
ad(

r

11 LI



h 'you

movie
)1
. 
h
a
i
r

rehotie
higher
lely go
; R H .

i.ondon

iking a
Suic ide
tiled in
lething

police
gante,
?bin o f
y story

.to one
within
Ns well
to the

1;1

And a right suspicious bunch they are too! Top of  the
suspects must come Carlton Rocksavage, the r ival in the
soap industry. Could he have put out duff information about
the relative state o f  Blane's company? Blanc was always
threatening to k ill himself rather than face bankruptcy. You
will need your best detective's note book and pencil at the
ready as the statements are long and y ou w il l  need to
separate the wheat from the chaff.

Murder a
.
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Illustrator, so the format of the game will be familiar to most
adventurers. The plot itself is reasonably well worked and
should provide a  good challenge fo r  budding amateur
sleuths everywhere. G . R . H .
Touchline:
Title: Murder of f  Miami, Machine: C64, Supplier: CRL, 9
Kings Yard, Carpenters Road. London E 15 NW, Tel: 01 533
29,18_
Originality: 6/10. Graphics: 5/10. 7 / 1 0 .  Value:
7/1(
1

W hi l s t  i n  A f r i c a  1  w o u l d  g o  s o u t h  a n d
l ook  f o r  a n  A a r d w o l f .
F r i da y  J a n u a r y  O t h .
Sot a  w e d d i n g  i n v i t a t i o n  f r o m  p e r t  a n d
Q ue e ni e ,  t h e y  a r e  g e t t i n g  m a r r i e d  a t
the  P o c k l i n g t o n  S t r e e t  R e g i s t e r  O f fi c e .
i
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2 s a y  t o  m y  m o t h e r  t h a t  I  t h i n k  i t ' s
t h i n k  i t  i s  a  w a s t e  o f  t i m e ;

d i s g u s t i n g ;
3 )  r u s h  O WL t o  b u y  t h e n  a  i p i r e S e n t .

•\ game based on the second Adrian Mole book /TV series,
our aim is to make Adrian as popular as possible with his

lamily and friends etc.
For any one who has been dead for  the last few years,

Adrian Mole is a schoolboy suffering from an overdoes of
adolescent'. Ma jor  problems o f  the day inc lude an ever
increasing number of spots, lack of inches below the belt and
a girlfr iend who,  whils t  admir ing Adr ian's  intellectual
ability, is not over keen on developing the physical side of
their relationship. Add these problems to a background of
parents splitting up and reuniting and a new baby in the
family and it is easy to see why Adrian has so many dilemmas
in his life.

The game is  exactly the same format as the or iginal
Adrian Mole game. Pages of his diary are presented and you
are then offered a problem in  the form o f  'What should
Adrian do now — choose A. B, or C'. Depending on your
answer, the plot develops slightly differently and Adrian's
popularity is  affected. Any  variations are minor  and the
game soon comes back to tile mainline story.

The game comes in  four  parts but  there is  no real
ubstance to it. There is nothing in the story line that isn't in
the book. Try  each par t a few times choosing different
multiple choice answers and you w il l  cover most o f  the

G A ME S  R E V I E W
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variations. I went through the whole game in an hour and a
half and didn't feel in the least like going back to it. My
advice is to buy the books (which are excellent) and save
yourself a few quid on the deal.
Touchline:
Title: The Growing Pains o f  Adrian Mole. Machine: C64.
Supplies: Virgin Games, 2-4 Vernon Yard. Portobello Road,
London WI I 2DX. Tel: 01  727 8070.
Originality: 3/10. Graphics: 6/10. Playability : 3/10. Value:
2/10_

LRS OF '11111 \ •ERSE

When U S G old  obtained the licence fo r  the computer
adventures of He-man it decided to do two games. The first
was a poor  arcade adventure and this , the second, is  a
graphic adventure.

The v illain o f  the piece is o f  course Skeletor who has
embarked on another attempt to  overwhelm Eternia and
become the k ingdom's absolute ruler. You play  Adam,
Prince of all Eternia, who is better known as He-man wielder
of the Sword of  Power and all round good guy.

Your mission is to stop the hordes of Rockbinders that
are gnawing through foundations and are heading fo r
Eternia. These innocent creatures are being controlled by
hypnotic rays generated by Skeletor's Earthquaker device.

As soon as you feel the initial quakes (and the game has
loaded) you dash to your room and open the door to your
secret room that houses the Sword of Power. Then you're
ready to battle Skeletor, Ev il-Lynn and his other minions
that he despatched to get you.

The game features a split screen display that combines
text descr iptions a n d  impress ive graphics  t h a t  a d d
tremendous atmosphere to a Scott Adams style adventure.

Standard adventure commands control your actions and
Q SAVE QLOAD and BONI (Back One Move) commands
ensure that you survive most mishaps.

A good adveture that does Justice to a popular hero and
partly makes up for the disappointing arcade game. E H .

Touchline:
Title: Masters of the Universe. Suppliers: US Gold, Units 2/3,
1Thlford Way. liolford, Birmingham 86 7AX. Tel: 021 356
3388. Machine: C64. Price: 0.99,
Originality: 4/10. Playability : 6/10. Graphics: 7/10. Value:
6//0.

You a r e  i n  'a  c o u r t y a r d .  s t a b l e  b l o c k
has  c o l l a p s e d  u n d e r  t h e  o n s l a u g h t  o f  t h e
qua k e s  a n d  g u a r d s  a r e  o c c u p i e d  r e m o v i n g
t h e i r  s t e e d s  t o  s a f e t y .  Y o u  c a n  g o
n o r t h ,  s o u t h ,  e a s t ,  n o r t h e a s t .
> G E T WAX
You s c r a p e  a w a y  t h e  w a x .
> S
The a a a a a  t r e m o r s  m or e  v i o l e n t l y .



PORTAL

A long, long time in the future, in a place not so far away, a
man returns to Earth after a hundred year mission. You land
011 a desolate planet with no one in sight. After  a few days
you fi nd the entrance to an underground complex but stillfind no-one.

Later y ou  fi nd  a n  ins truc tion book  t ha t  explains
something about the Worldnet and how to work it i f  your
Mindlink  is  malfunctioning. Since you never realised you
had a Mindlink  you follow the instructions and are soon into
a massive database system. There y ou meet Homer , a
storytelling A l  (Ar tifi c ial Intelligence) unit that seems to
have forgotten everything. As  the story unfolds you must
work together to fi nd out what happened_

Portal is not a game, it's an electronic novel that's spread
over five disk sides and by reading the information in the
various dataspaces you can gradually "read" the story.

The main plot of the story is revealed by Homer but only
after you've prodded his memory by looking things up in the
History, Psychology, Geography and Central Processing
units, This  also provides you with incredible background
information that could never be conveyed in a book. For
example, i f  you heard about an uprising referred to in the
story You could then check the details in the History tile then
look up further files and graphs on the characteristics of the
main adversaries which would lead to further revelations
from Homer.

I'm about halfway through the story, totally  bemused

G A ME S  R E V I E W

YOUR COMMODORE may 1987
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but also completely hooked_ I have learned something about
a man called Peter Devore who seem t o  have caused
something t o  happed by  entering the wrong dataspace
because he knocked over a cup of orange _Mice yogurt! What
he caused and where everybody's gone is still a mystery but I
better get back as poor  old Homer is losing power to his
circuits and i f  I don't fi nd out the truth and get the people
back b e  marooned on an empty plant for ever. T . H .Touchline:
Title: Portal. Supplier: Activision, 23 Pond Street. London
.NPV3 21'N. Machine: CM.
Originality: 9/10. Playability : 9/10. Graphics: 7/10. Value:8/10.
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Superb tape to tape back up copier catering tor thena t  prey 01
PILIS-4•C16 games B a c k s  up  both standard a nd FA S T
loading software A ll major loading systems catered tor Very
Large menu of both general back up routines and popular
games Basic, machine code and protected games alt easily
handled. N O  mitre hardware and N O Second cassette V ery
E
p
r
e
l
l
a
t
a
r
r
i l
'
A
;
a
l
l i
l
u
Y
e
a
.
9
5

plus-4/C16
PHOTON LOAD — FAST LOAD AND SAVE
Have you ever wasted time wailing for your programs to load
or save
, 
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your ° im pute , P H O I N e  LOAD, the new cassette operating
system loads in seconds and allows you to load and save your
programs at about TE N limes the  speed of a normal load or
save T w o  addrional Basic commands make this extremely
easy to use Why  spend money on a disc drive when you can
load and save this last. Features such ea stilled screen loading.

lid an audio warning when loading is complete assure you
coding:saving i s  going to  pla n ( unlike the  Cornmodore

system) —  A  well designed Cassette loading a nd saving
system -- once you hire one you won't want lobe without oneGreat value a  os.

SUPER SPRITE
This extremely clever utility  Snows y ou l a  us e  a  sprites
simultaneously ov e r  a  tow- resolution screen W i t h  this
Program y ou c a n now imita te  the  sprites found o n  the
Commodore SW Each sprite is composed of le  •  16 pimps for
high defi nition S prites can be independently moved In any
direction wen VERY S M OOTH s m iting S prites may take on
any cceour a nd travel a t any speed S pr ite  priorities a nd
collision deiection are  provided D e s pite  adding a ll these
complex features to your computer it is very easy to use We
provide extra Basic commands to make it way  easy to use
sprites with your programs O n  top of all this we provide you
with FREE demo programs and a FREE sprite designer/ Wha t
more do you need to bring real P ew' , to your games on your
CIEVPLUS 4  T h i s  e nte e  package is  a  m us t fo r  gamesprogrimmwees
Eiteettlent value -  Cassette C7 95Doge af 95
ELECTRIK PENCIL!!!
A tr itely excellent high resolution art program. Magnifi cent
masterpieces c a n b e  quickly  dr a wn us ing the  powe r ful
facades provided by  this package. The  program is entirely
wntten in high speed machine code and includes Variable
pencil size. Variable drawing speed. Easy select cursor menu,
pixel r t r a w i p l o t  f r e e h a n d ,  l i n e s ,  c i r c l e s ,  fl o o d .
characterealetters plotted on high. res screen at any position,
12? colours alt usable simultaneotoly, hard copy to armlet_
load a nd save o f pictures to  cassette or  disc, lOystick or
keyboard operation M a ny  Other facilities too numerous to
mention. Complete with instructions.
Bring scene colour into your life  with E LE CTRIK P E NCIL.
impreesive results in no time at all. Amaze your M elds!
,Ca llous  only E7.95
Dose only E9 95

THE WAND — TAPE TO DISC
Make lull use el your disc drive by eitortlessly Converting your
p a i n e
-
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disc Handles  a ll motor loading systems with a  very large
menu of general beck up routines ankt games W e  have had
many letters te lling us  how much people  appreciate this
utility D on' t be lett out —  buy one! Every disc user shouldhave one.
Exceeem value -  suppload on disc -  E l? 95

MERLIN ASSEMBLER
IC* 0/0 Machine code Assembler for the p l u s
-
4 ( C 1 e .  V e r y  f a s t
assembly Of source code. Easy entrylediling of code via the
full screen editor. Full error messages pinpointing the errors
Full load/save a nd pr inter  taCililleS. Inte lligent assembly.
Variable na m e s ,  labe ls_  he x ide c i  mai. t e x t  a n d  d a ta
statements remarks, post inde ting of variables etc. M any
other  fa c i l i tie s  t o o  num e r ous  t o  m e n ti o n .  H i g h l y
recommended —  A  iruely superb assemble,. Comes with
instruction book le t a nd  FRE E  book le t o f  maehine c oderoutines
Cassette ce96Disc E13.95

BLACK CAT — CASSETTE CONVERTER
Flave you ever wanted 10 use your PILLIS•4 Wordprocessor,
Spreadsheet Elusineas graphics etc. With a  cassette unit?
This program allows you to save your files to cassette rather
than disc (as forced to by Commodore) . Quick. convenient,easy to use
Only ( 4.95

;  •  •  I  a  a •  •  •  •

BARGAIN JOYSTI CKS —  3  G RE ADEALS
Because of bulk purchases we can otter you these three valu
for money deals to suit the  needs of your computer.
I)  incredible value -  Brand new OuiCklite t I I  Joysloclis
only E.5.95 plus E l.00 for P  & P. Features Include — •Autof
'Thumb and trigger finger lire buttons B u i l t  In suction Cu
'New improved design —  The  best selling loystick in thworld.
2) Ourckshot II oystick and joystick adaptor ( for Plus-4/C1
at only E7.95 plus E l 00  (per soystick) P&P.
3) I I  you already have a Joystick we  can sell you Joysticadaptors at only E2 95.

CASSETTE INTERFACES
It you have a Commodore 64 cassette Lind which you win;
like ia us e  with your C16/PL (JS 4 then you need one of these
This adaptor lead is simple to use. Just plus in and gol —sound investment E.5•95

TAPE HEAD ALI GNMENT C16/44
The per fec t c ur e  o f  th e  matur ity  o f  loa ding problems.
Specification as for the Commodore 6.1 !see below) .Only L'&95

COMMODORE 64
EVER HAD A LOADI NG PROBLEM?
Then send oll Ice WIZARD'S  "TAPE HEAD ALIGNM E NT KIT
64* — Ni, one should be without one
,The most amunion cause of loading failure is bad alignment Of
your tope heads. This lilt allows you to set up the tape heads of
your cassette unit for the best possible loading conditions I n
many cases this will make a remarkable difference in loading
Our kit comprises or
I)  A  precision recorded cassette containing a sophtsticated
test anagram 2 )  A  special adjustment screwdriver. 3 )  A
direction indica tor . 4 1  A  tur n ing  m e te r .  5 )  A  de ta ile d
instruction booklet with diagrams et A  Loading Doctor — to
help you diagnose any loading problems.
All of this for only DS 95e!

U.K. P&P FREE and by FIRST CLASS post. Europeans please ADD 50p. Outside Europe ADD 0 . 50  for AIR MAIL.  Overseas orderswelcome. All payments must be in pounds sterling.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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1VIE EXPERT CAPILIIIES THE MARKET
iwat,, no'. contentas yird'h making takse ataans. baye

now, in sorne ees, been totted in ta ahtas• But don't
be tailgated y o u  could end og sgendiane a lortune an
upgrades 1E14.95 a time tot somettung that w1la neyei tre
as pownehd and as good valare as D*  01.7tECT.
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•THE 1931 EXPERT OlEti EASIER TO USE
T.radas to tantasSIL ntsn s nttia do vonJr.)) K w  supremd
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w a i t&  by .100710 p o t  i i3  5B ri yov don't wsni to
nttur  sour rmistel disk 7  141r
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tt§ M E W '
S C O R C H I N G  I DE AS  F R O M  HI -TECH T R I L O G I C
M ADE  SPECIALLY F O R  Y O U R
C O M M O D O R E  6 4 / 1 2 8

OISER VII:TECH TRILOGIC PRODUCIS

S o u n
d OR IOUR COMMODORE 64 & 126

•  Enhance the amazing sounds trom your C64 & 122
,•  Great with games — especially 'shoot em clown' ones.
•  Marvellous with music programs.
•  Brillrani with hasit programs.
•  Super two.channel stereo eitect, through y OUT o r

stereo.

SENO s.A.E
FOR DETA45 OF Firm.

•  FAST MAIL ORDER SERVICE •  PROMPT DESPATCH
•  ALL PRICES FULLY INCLUSIVE PLUS 10 DAY MONEY

BACK GUARANTEE ON ALL BACK-UP DEVICES.
ORDERING WRITE OR 'PHONE /
PAYMENT BY CASH CHEQUES PAYABLE TO TR:LOGIC /
POSTAL ORDER OR ACCESS EXPORT ADD E100  EXTRA
PAYMENT IN STERLING ONLY PLEASE

All prices include VAT & P&P

CARTRIDGE

0. W I T H BUILT .  TAPE TO DISK ONLY S37 5 0
iI N  ESAU •

NOW

DISK TO TAPE E a s y  to use plug-in system
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o'• TAPE TO TAPE o t h e r  similar products.
•  Programs are saved in one file

IH •  Freezes and saves programs to disk or tape
•  Now 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 30 seconds (disk)
•  The cartridge is not needed for loading back
•  Cartridge uses RAM and disk-based software
•  Instant upgrading. Only £ 2 0 0  exchange disk/tape
•  Use the machine coae monitor to cheat, gain

• e x t r a  lives or restart the program, etc. etc.
Tne Expert E S M  transfers even 'Expert Proof' games.
Including games no other similar cartridge can handle
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DOES ALL BUT ó GAMES'

ESM ADD-ON
AVAILABLE FOR

ONLY £7.95!

V / 1 7 = 7
TRILOGIC

Nome

Address

MAIL ORDER Dept VC
29 HOME LANE BRADFORD B04 042A
CALLERS 329 TONG STREET
BRADFORD 11D4 961Y Tel (0274) 684289

Peme send equipment us ordered

I litgr'•• • •  •

) ( p e r t

MAKES YOUR OLD EXPERT
EQUAL TO THE NEW
EXPERT +  ESM.

• - -  INCLUDES FREE UP GRADE DISK
FREE CATALOGUE -  SEND 18p STAMP

SPECIFY DISK OR TAPE

COLOOn with your nornetoolress  e lc  o rx i  orloc r,  IC) you'
order ond  povrnent icneque
Post o il to Traocpc Dept V C 79  HO1M t A N t  PADI-ORD BD4 CX)A

,•'•
•••
•••;
•••
•:::



N E W
NOW THE FIRST OF A NEW GENERATION OF BACKUP CARTRIDGE

Innovative new hardware design and programming techniques have
allowed us to produce a cartridge of a calibre never seen before!!!

Action Replay Mk III is more powerful, *more friendly, has more features and
will back-up more programs than any
competing utility —even the latest
protected progams!!

JUST LOOK AT THE FEATURES II
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 -*

SEE
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IrbTkE 1.1E FrrtapoR
C OM P IP P E R ,

j  All backups will reload at turbo speed
independently of the cartridge

j  Dual speed tape turbo system programs can load up to
3 times faster than commercial turtles -thats over 10
times normal Commodore speed.

j  Freeze the action then view the program with the monitor
feature Add pokes for infinite lives etc Then Reston the
game or backup - ideal for customised versions of your games

j  Picture Save. Save any multi-craw Hires screen to disk or tape.
Compatible with Blazing Paddles, Koala. Slideshew etc
j  Fully compatible with 1541. 1541C, 1570, 1571, and enhancer or

;
e

i

ACTION REPLAY ENHANCEMENT DISK
Wending Action Replay o capabilities even farther Mai disk. contains a
collection of tape to disk mounts tor a tew newer games which luad
subsequent pals in a non standard way All the latest blies are catered
for -  more than any competing utility. and unlike other systems ACTION
REPLAY LOADS EXTRA SECTIONS AT TURBO SPEED. Disk includes tile
copy. dusk backup and other useful utilities. Regular updates at low
cost for use with Action Repiay only n isi. 0 , 9 5 .

ACTION REPLAY III
Works by taking a "Snapshot of the
program in memory — so it doesn't matter
how the program was loaded --from
tape or disk — at normal or turbo speed
EVEN SO CALLED "ANTI-FREEZE"
PROGRAMS.

ONLY \ m u l lUR
POST ME v v .

" viRslo'N
j  Special compacting techniques. Each
program is saved as a smote file.

Transfers multistage tape programs to
disk - more than any other cartridge
even the extra stages are turbo load
a unique feature
j  Sprite Killerr make yourself
indestructible by disabling Sprite collisions
in games.

j  Fast disk tormat 120 secsl.
j  Built-in Unstoppable reset bunon

any LOOM compatible data recorder
j  For 064, 840, 128, 1280 lip 64 mode).
j  Unique Sprite Monitor.Freeze the Action and view all th Sprites,
watch the animaltons scroll across the screen. Save Sprites to disk or
tape. Customize your games by loading Sprites from one game ID
another - then restart the programs

Action Replay Ill even Pas
a built in disk fast loader
which speeds up loading
5 times Uses no memory
- invisible to the system
You could pay 620 alone
for this feature.

PERFORMANCE GUARANTEE

IIGITA
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GRAPHICS SLIDESHOW SOFTWARE
Cartridge based backup systems a SLI•illy destroy loarfing pictures N O T
WITH ACTION REPLAY. Muthcolour pictures from games, graphic
packages or loading screens can be suAd in disk using Action Replay
and , ,
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package lueboload thrnuahotit. Sixteen pictures per disk Joystick or
kaahnard control Art  inr.oressinu new use tar war computerDisk 14.55

SPECIAL'! ENHANCEMENT DISK AND SLIDESHOW TOGETHER ONLY 111.99

L.1 Diskmate
is a fast disk turbo loader Mat will speed up
BUT THAT'S NOT ALL
Li Fast save
Li  Fast format lapprox ID secondsl
u  Improved single stroke DOS commands
re load. Salle, directory scratch, etc.

Buy Acton Replay I ll and Fast Hack em
Buy Action Replay II/ and Diskinate II on the ume cartridgeplus East Hacit'em fur
.

,  Ost ir r iye  Ii was designed 5e Daral and ih i programming Is by Orr:
-

Dish Mate Ii S
DISK UTILITY CARTRIDGE

o n l y f  14.99 FREEPOST
 If you have a disk drive

then you need a Diskmate!!

your normal Mailing software by 5 times.
I:I Redefined function keys ie
. l o a d .load/run, list, directory. monitor. etc
j  Powerful roolkii commands re old,
delete, merge, copy
.
. a p p e n d ,  
a u t o n
u m ,

linesave etc etc

PLUS A powerful machine code monooridisassembler All the usual monitor
commands, assemble, disassemble, move, find, compare, lull, number conversion etc..
etc. NB. This is a lull monitor, not a token effort like some available,

Oiskmate incorporates special switching techniques vskich make it "invisible" to ite
system Therefore the fastload will work with more software than other types. In addition this
makes the other commands including thy monitor more powerful. For instance the monitor
'floats' and is able ro look under 110Ms and even under itself!

S P E C I A L  O F F E R S  - 0  -4E I n  •  •  l o  l o  -40 i n  . 0

Buy Acton Replay I ll and Diskmate together on rho same cartridge tor only r  3 9  9  9  patitMgt gt surety be the most powerful cartridge availabte for the Commodore.  •1—
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IT'S AMERICA'S BEST SELLING DISK BACKUP SYSTEll
HERE.,,  NOW AVAILABLE IN THE IIKI

-CI CT I - IAr le .WAI
FOR THE COMMODORE 64/128
A MULTI MODUI E SYSTEM A L L  ON ONE DISK
FAST HACK'EM IS QUITE SIMPLY THE
BEST DISK COPYING SYSTEM AVAILABLE
ANYWHERE AT ANY PRICE

SINGLE 1511 MODULE
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•  Err ,  E.  igtrreti l  r r  mitt . 4 . .  • r t  r  t o , .
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**WARNING• •
FAST i S  a VERY EFFECTIVE

PRODUCI DESIGNED to MORE USERS
TO MAKE RACK UP toe retEIR CIWIt

tISE -  WEL. IN NI) MY CONDONtS
SOFTWARE PIRACY

BECAUSE FAST 11141rEtil IS PRODUCE0
THE U.S. IT WU ALWAYs RE ON TOP or
THE LATEST PROTECTION TECHNIC UES
SINCE MANY OF CHM LATEST PROGAMS
APPEARED IN THE OS, MANY MONTHS AS

TWIN 1541 DRIVES MODULE
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SAMPLE TO USE Eat I t MENU DRIVE

1 1541 PARAM ETERS MODULE
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wear on yaw expansion pert] a slot
erboard tor Bane

ILABLE WWI!

POST FREE
0  ACCEPTS 3 CARTRIDGES
0 SWITCH IPT
,
OUT 
A N Y  
S L O
T

ON BOARD SAFETY FUSE
Li HIGH GRADE

PCB/CONNECTORS
RESET SWITCH

No a  full Midi Interface for your E4128 al a
realistic price! POST FREENOW 0Edir

L! MIDI IN
• M IDI  THRU

2x MIDI OUT
Compatible with most leading sirdtware riaCkaSes
.•Advanced Music Systern „IRS • SEN. etc

Sancti Nor
, g o y  
A t i o
k  
I n t r a
d o s
-
a  
J
,  
a d
v a
n c
e d  
m
o
m

seolom We 645,99 E 2  pastaran idea coliel

DIGITAL DRUM I
SYSTEM

c....1 DUALITY COMMODORE
COMPATIBLE TWA RECORDER.
0  PAUSE CONTROL E. COUNTER.
0  SUITABLE FOR 128/64.
0  ALSO AVAILABLE FOR,
C16/PLIJS 4 PLEASE AOD El DO.
Cl SENO NOW FOR WICK DELIVERY.
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THE ULTIMATE DISK TOOLKIT FOR 1541/1540
Took IV has, tor some me. been generally recognised as the
best disk toolkit available. The only problem fur Date' was that
it was distributed by someone else!! So when the opportunity
to obtain the rights came our way, we lumped at it And what's_
more, in keeping with our general pricing policy, we are offering it at less than
half the previous selling price. A disk toolkit is an absolute must for the serious
program hacker and MI MI  IV has more features than most for less,
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TOOTKIT IV is an absolute must tor the serious disk hacker I t has all line Marianna. the the others have
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IT'S A COMPLETE LIGHTPEN SYSTEM I T ' S  AN
ALL IN ONE ILLUSTRATOR/GRAPHICS PACKAGE.
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Yes Blazing Paddles is one al Arnerca's top wa n graphics packages,
fully IconiMenu driven. comes complete with the Datel Iszetwriter -
A *Oven featuring the Latest polymer fibre optic cabk and sensor for pie
point accurecy of a calibre s i
m p l y  n
o
t  p o t a b le  
w i t h c o n v e n t i o n a
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But that's not a l Bla ring Paddles will also work writ any standard
input device including Joysticks. Touch Tablets. Paddles, Mice. Tracktrall
Noiessaonal Graphic Tablets
A SUPERB PACKAGE WITH ADVANCED FEATURES

Advanced Colour M ixing to create over 200 textured hues
Painting with a range of brushes A i r  Brush O v a l s
Rectangles L i n e s  R ubbe rba nding T e x t  Mode
Fill S in g le  Dot Mode Freehand Draw
Shape Library C l e a r  P r in t e r  Dump
Hires Screens saved from Action Replay can be loaded
and edited etc I Diskl

P L U S  A zoom feature o r single Pixe l editing while
viewing, the results at full scale. P o w e r f u l  cut and paste
facility, shapes can be picked up, nloved around, repeated
and saved. F u l l  Load and Save feature o r  pictures,

shapes and windows  whic h are s upple d.N *ma to Software pro pm rook raw PilmaGraproolo a an Poe StaP war P or  name
Son•••• aloe F l n a m e Allte t / Z  90 'MPS ON 0 1 1 4 1  Sari.
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PADDLES
ILLUSTRATOR
IS FOR
EVERYONE!
Using the  Lazerwrite r
a child can use  it as a
colouring book or a
computer a rtist ca n
create superb graphics.
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tNew with the Cam-Drum digital system you can

produce t ie & quality drum rhythms with real
drum sounds All the features of systems 10 limes
the price

• A complete digitally intruded drum kit. e
8 voices k i r k  drum I n, snare. tem-tom. •ha t,
cymbal etc. etc N  B.these are real drum sounds -
not synthesized
• Real lime and step lime sequences • Full editing
system. •  IR Alternative voices supplied free.
• 8  me pregrammed rhythms In start you off.
• External sync facility •  Wry simple to use
• Line output to huh amp et through TV with
optional audio TV lead ,
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menus •  Stylish case •  Please stale tape or disksoftware.
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1BUCKINGHAMSHIRE
WOROMONGERS L ID
UNIT 21. EDISON ROAD
HABANS I ANE
AYLESBURY B UCK S
TEL 102961 437878
CONTACT HE NRY  WEBSTER

CAMBRIDGESHIRE
WISSECH COMPUTER SERVICES LTD
11 HILL S lREET
WISBECH
CAMBRIDGESHIRE PE13 IB A
TEL 109451 641416
CONTACT • IAN OLPEFY

CORNWALL
HE ISTON COMPUTER CENTRE
COINAGEHALL STREET
HELSION
CORNWALL TR13 OXF
TEL 10326) 563765
CONTACT LIFI C HARMER

CUMBRIA
C 1111111. SOFTWARE SYSTEMS LTD
KNORRENSYKE
WALTON
BRAMPTON
CUMBRIA CAE 2D5
TEL. 1063/ 71 3779
CONTACT. DAvE ELDHiDGE

DEVON
T A . COMPUTER SERVICES
7A HIGH STREET
EXMOUTH
DEvON Exa INN
TEL (03951 288814
CONTACT TONy  AYLING

DORSET
TIGER S01- MAHE
86 ST 1,NCFiAELS LAME
BRIOPORT
DORSET D IE  3RB
TEL « n o e l  2/891
CONTACT TERRY GILSEHT

HAMPSHIRE
TIMATIC SYSTEMS LID
FAREHANI MARKET
EAREHAM
HAMPSHIRE P o le  I  LB
TEL 103291 239963
CONTACT M R YOUNG

A LTON  COMPUTERS
62 H IGH STREET
ALTON
HAMPSHIRE
TEL:10402) 87998
CONTA CT- G P  SMITH

1

HERTFORDSHIRE
MELMARK MICROSYSTEmS
WARREN PLACE
RAILWAY STREE I
HERTFORD
HERTFORDSHIRE SOT4 IBA
TEL 09921 564469
CONTACT N  T O W N

MARLISRO COMPUTER SERVICES
VIA ITS NATIONWIDE
ENTHUSTNET
AGENTS THROUGHOUT THE UK
TEL: 104530)1310
CONTACT- J. S. CHURCINLI

Official Government
orders are welcome.
FREE 'Bananas Pe n
with every ten-pack.

All orders despatched in
4 hours.

B A N A N A
S T O C K I S T S

KENT
CANTERBURY COMPUAR CENTRE
56-3 7 PALACE STREET
CANTERBURY
KENT CT1 2DY
TEL: 10227) 462101
CONTACT' DAVTD JONES

comeuTERS PLUS
65 HIGH STREET
SITTINGBO(JRNE
KENT ME/0 48W
TEL 10795) 25677
CONTACT: A FRANCIS

GRAVESEND COMPUTER CENTRE
59 THE TERRACE
GRAVESEND
KENT DA l2 2551,
TEL: 404741 323871
CONTACT LYNNE BAXTER

JUST DISKS
18 CRESCENT WAY
GREEN ST GREEN
ORPINGTON
KENT BRE, 9LS
TEL 106891. 62103
FAO J OHN TAYLOEVANOELA DAVIDS

KENT MICRO COMPUTERS LID
5557 UNION STREET
MAIDS TONE
KENT ME 14 lE D
TEL. 10622) 52764
CONTACT FRANK SMITH

THE VILLAGE HOUSE OF COMPUIFFIS
07 BECKENHAM LANE
SEORTLANDS
BROMLEY
KENT
TEL 01.460 7122
CONTACT
- M R  
C  
V  
G E
E

LANCASHIRE
CASTLE COMPUTERS LTD
5 FRANCES PASSAGE
LANCASTER
LANCASHIRE LAT TUG
TEL 10524) 61133
CONTACT: DAVE SMTOSGAIL

COMPUTES GAMES SHOP
3 ROYAL OAK BUILDINGS
WATERLOO ROAD
BLACKPOOL
LANCS F Y4 2A0
TEL 10253) 48738
CONTACT, JIIIA McEVOY

TIME COMPUTERS
TIME HOUS E
36 GRANV ILLE  ROAD
BLACKBURN
LANOS
8 8 2  SHD
TEL10254)  63414

LONDON
ELECT ROSOUND

PSRRYN ROAD
AC ION
LONDON WE A.T
TEL. 01-740 8666
CONTACT • PHIL WALSH

MICRO ANVIKA
2201. TOTTENHAM COURT ROAD
LONDON W TP RAF
TEL. 01-638 2547
CONTACT A  OCHIL

YADA SOFTWARE LTD
2 14/CHOLAS GARDENS
LONDON WS SHY
TEL 01-567 6941
CONTACT TONY  WILLIAMS

RENSCE1
215 RIBBLESDALE ROAD
ST REA THAN'
LONDON 5W16 305
r EL III- 67 t 0569
FAO RICHARD BUTLER

MIDDLESEX
INSTANT COMTPu TER sUPPUES LTD
II HIGH STREET
CRANFORIJ
HOUNSLOW
MIDDLESEX Tel). 3RG
TEL 01-892 1534
CONTACT • JOHN OR DARREN SIMS

MIDLANDS
MEI 015K
11.12 THREE SHIRES OAK ROAD
BEARWOOD
wATTLEY
WEST MIDLANDS 667 SEA
TEL. 021 420 i360
CONTACT J  GUEST

NORFOLK
COMPL. TER PLUS 1KING S LYNNI
40 NEW CONCUIT STREET
KIND'S LYNN
l'ADEIFOLK PE33 I r x
TEL' 406531 774550
CONTACT D  F A R R O W

DISKETTES

TO DEAL IN BANANAS TEL: (042873) 4934 "WHOLESALE"

NORTHERN IRELAND
IC COMPUTING SERVICES
28 KENVARRA PARK
COLERAINE
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TEL: 402551 53155
FAO. MR JOHN A T R O T

OXFORD
OXFORD COMPUTER SUPPLIES
P 0  BOX 133
OXFORD 0X4 3N5
TEL 10665)718137
CONTACT
- 
T E R
R Y  
J  
C U
M M
I N
G S

SURREY
STATACOM COMPUTERS LTD
20 GROVE ROAD
SUTTON
SURREY SM1 IN C
TEL 01-661 2266
CONTACT R  S U R

FARNHAM COMPUTERS
'
S
O
U
T
H 
S
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R
E
E
T

FARM IAM
SURREY GUS TOU
TEL (0252) 7
2 3 1 8 7FAO DAVIO WOC,EN

SUSSEX
INDEPENDENT SOF 'WARE
TEPABEHA
F1NDON ROAD
FINDON
WEST SUSSEX
TEL (0213)453568
FAO. MR PETER WORLEY

YORKSHIRE
ASHDOWN COMPUTERS
THE STUDIO
BYRAM ARCADE
WESFGATE
TTUDOERSFIELD H01 IN D
TEL. 004841 510776
CONTACT STEPHEN FISHERIAN CONKiN

WISE OWL SOT-MARE LTD
UNIT 37
BRANTON CENTRE
BRAMPTON ROAD
wATH-UPON DEARNE
S YORKS 563 613(5
TEL 10738) 872703
ATTN DOS  LEES

SCOTLAND

3 1
,
3 3  
S
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U
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H  
S
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T

PERTH P1-12 8P0
TEL: 40738) 3 6
7
D E
CONTACT 0A)ADSI8AN vCAFFy

ALMAC
GRANGEMOUTH
STIRLINGSHIRE
TEL 10324) 482435
CONTACT. ALISTAIR WIN TYRE

WALES
p051-TA00,1 COMPUTING
15 CENTRAL PRECINCT
LLANELLI
DYFED 61.15

TEL (0664) /591424
CONTACT DEREK LONE S

NORWAY
CAYMAN POWER
VE MUDS ALTA 11
5000 BERGEN
NORWAY
TEL 1010471 5311549
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Bananas are growing
Last year saw the launch of our highly
successful Banana reversible disks. Apart
from the IBM PC-AT, these D/Sided
disks suit ALL 5" drives. We know,
because we have them ALL certified for
both 48tpi & 96 tpi. What is more they
have 2 w/p notches & index holes, so
they are truly reversible i f required.
"What about rnicrodisks"
you kept asking. Well here they are. The
family is complete. The plantation's in
full swing.
FREE
We give a banana pen with every ten
disks or microdisks, and should you buy
40 disks (4 ten-packs or 2 crates) OR 20
micmdisks, you will receive a Mercedes
banana truck.
Official orders from pies &
Government bodies are welcome.
DISKING
FREEPOST Hindhead Surrey GU26 6BR
Tel (042 873) 4834 • Fax (042 873) 6676
Twx 858623 Telbur G

t,I t r .   l i
n
, •  _A vet

1 1 1 1 . 3 i 1 1 1 1 1 1 0 6 ;
1 4 1 . •
•
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9

To: DISKING, FREEPOST, Hindhead, Surrey, GU26 6BR
Telephone: (042 873) 4834 • Fax: (042 873) 6676 • Telex 858623 Telbur G
ORDER FORM P R I C E  QUANTITY

exc VAT
BANANA Ten disks D/Sided 48/96 tpi Reversible disks 8 . 6 5
BANANA-C Crates (twenty disks as above) 1 7 . 3 0
BM ID Ten-packs S/Sided 135 tpi Microdisks 1 9 . 9 5
BM2D Ten-packs D/Sided 135 tpi Microdisks 2 6 . 0 4
SLIM 5B Banana Library box for ten disks 1 . 5 0
SLIM 3B Banana Library box for ten microdisks (not shown) 1 . 0 0
Mercedes Truck FREE with every 40 disks or 20 microdisks

Goods Total exc VAT
U.K. Delivery (see below) exc VAT
Sub Total exc VAT
V A T 1 5 %
Value of cheque payable to Disking

OR Please debit my ACCESS/VISA No:

Narne/Company:
Address:

Tel. No:
U.K. P&P exc VAT (disks/microdisks)
10 - 20 disks 95p per ten • 30 - 50 disks 75p per ten • 60 - 90 disks 60p per ten
100+ disks POST FREE
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graphic capabilities. Indeed, programming in Basic itself can
produce some excellent results; however such techniques are
virtually outmoded by virtue of the wealth of high resolution
and colour, bit mapped software available for Commodore
users a  prop, plane will get you there, hut a jet will do it a
great deal faster! So what is available in the 'fast-mode'
option?

There is a clear division between graphics software; in
one group we have programs using keyboard, joystick, light
pens, paddles, graph-pads o r  mouse fo r  direct screen
manipulation. The other group relies mainly on the ability to
apply specialised commands, via programming techniques,
to produce similar results. Each has its own advantages
according to the individual. Indeed, Commodore users have
a vvealth of material on which to draw, and these two groups
should -be considered separately.

1111511l

f,ala Pad

C64 G R A P H I C S

raphix
Pax

There is a wealth o f software to help you
create all inanner of visual effects using
your C64. Here we look at just a few o f

the more outstanding packages.
By Evelyn Mills

Koala

Doodle Pad

YOUR COMMODORE may 1987
50

Firstiv Screen  Controlled Graphics. In 1983, Audio Light
produced Koala Painter and set everything in motion. This
program is controlled by joystick o r  paddles. The now
familar features o f  drawing, circling, boxing, blocking,
filling and pattern filling etc. are all available, including a
good mirror effect which produces a version o f whatever
option you are using in quadruple. The zoom function is
excellent, screen swapping is possible and a copy option is
likewise there. Ful l  use is made o f  the 16 Commodore
colours for paper, ink, filling and pattern filling. All graphics
may be saved and reloaded from disk. The drawbacks to this
software are: no control o f cursor speed; no text to screen:
and no printer output. The screen is saved in 40 blocks,
however, and i t is thus possible to transfer your picture to
another suitale graphics program by opening the file and
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renaming as required. The graphics produced by Koala
Painter are of a high standard o f resolution. I t  should be
mentioned that a Koala Pad is available at considerable
expense.

Doodle

Next comes Doodle. This, o f course, is the program 'par
excellence' o f 1984. Again, this is joystick and keyboard
controlled, but here we have a system incorporating cursor
control with speed settings ranging from very slow to very
fast, allowing for extreme precision.

The Main Menu in Doodle has nine displays (sketch,
lines, boxes, circles, zoom, copy, stamp, letter, disk and
print). These are selected via the function keys and the
keyboard. On choosing any one of these options, a second
screen is displayed which gives a detailed account of how to
handle the option chosen. It is impossible to enumerate all
the options within these sub-menus — there are more than
enough to  satisfy the most demanding artist (mirror
imaging, photo-negative creation, store in memory, recall
etc.). An OP-ART fill gives useful parallel lines. Rotate this
fill i f  you wish and you  could well  use Doodle fo r
architectural planning, electronic circuitry and the like.
Relative to this there is a GRID available which can pinpoint
your drawings accurately.

The letter Mode is well worth considering. While there
are no Fonts available, normal lettering may be expanded
horizontally or vertically, reversed or rotated in 90 degree
steps through the full 360 degrees. Printer output is available
in either small or large format.

Doodle is a worthy program. It cannot be grasped in 10
minutes. Work through it however and you have a powerful
tool — the graphics screen and instruction screens are
readily interchangeable. Al l  screens may be saved to disk
and reloaded.

Drawing Board

Now what else is worthy of mention? Plenty! Firstly a 3D
Graphic's Drawing Board (Glentop Publishers Ltd) opened a
new concept of graphics entirely. This program is keyboard
or joystick controlled and  allows three dimensional
perspective images to  be created rapidly wi th inbuilt

C64 G R A P H I C S

Picasso

As yet, no software has been discussed which uses a light pen
— so on to this. To get the maximum stability from any light
pen, your TV screen or monitor should be cleaned with an
anti-static fluid and brightness control altered to suit the
pen. So what is there in the way of supportive merchandise?

Picasso's Revenge (Progressive Peripherals & Software)
is a  reasonable graphics including light pen. While the
operative graphics are fairly standard there is a texture
designing feature, a  mirror option, where drawings are
mirrored in the horizontal or vertical plane, a focus option
for the light pen to  control drawing speed and a useful
Printout facility mihich allows you to save pictures from
'most other C64 graphics programs'.

These may then be edited with PR, providing your
programs are in multi-colour bit map code. Doodle graphics
may be saved, but not amended, as Doodle operates in a
high-resolution mode. Koala is very acceptable among
others. There is also a small Basic Program listed to enabe
you to load and view your cretions in Basic. The light pen
functions well.

Overall, this software is essentially for the quick draw
cartoonist and could be invaluable for pattern designers
using the mirror code.

automatic control. Initially a panel of 25 options appears on
screen (manual definitely required). There is no difficulty in
handling any o f  the options, but here we have a totally
different concept in graphics creation.

Essentially you are handling lines, rectangles, pyramids,
prisms, cylinders, cubes etc. Which can all be stretched in
part of whole, squeezed, moved, scaled to order, combined,
saved in sub-parts and added to other drawings — all o f
which is automated to your commands and saved to disk.
Exact drawing is possible using visible co-ordinates, the
horizontal may be reset for technical drawing and scale
drawing is a major feature combined with twisting and
turning on the x and Y axes should you wish. Lines may be
erased or 'hidden'.

While there are no fill facilities, you have the option of
saving to Koala and continuing from there. Printer output is
is to the MPS801/803 in normal or enlarged format. This
program is readily grasped — the computer does the work!
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Blazing Paddles

Blazing Paddles has been lurk ing around the USA for three
years and, up until now, has been available, as a straight
import, at a price which is  in excess o f  the value o f  the
program. Happily , Date! Electronics is marketing this disk
at a most reasonable price indeed. Should you wish a light
pen. DATEI, will also provide their own at extra cost.

This is a popular program, which is operative with touch
tablet, paddles, joystick, paddles and light pen. Again the
standard features are all there, but the Main Menu displayed
around the screen is very fast in operation. Screen colour is
also readily changed with the function keys — very useful for
light pen users.

The colour drawing selections are in various modes and
three colours may be operated at any one time; pattern fi lling
is available. The cut and paste options are really good, Text
to screen has Fonts available inclusive of standard.

A feature of considerable appeal is the Inbuilt '  graphics
(animals, transport, shapes, face parts etc.) which may be
selected, fl ipped, rotated in 90 degree steps, transferred to
the screen pasted around and colour fi lled. This is really
good for  the younger set.

Printer output is, of  course, available (good selection).
The light pen is good, but my Neos mouse is uncontrollable
in BP.

Cadpak

Cadpak (Abacus Software) is available for the C64 and the
128, the latter costing somewhat more than the former. This
software is  essentially f o r  the designer and has  many
multiple functions available, Operational procedures are
controlled via the keyboard or  by light pen, again at extracost.

This is an extremely flexible program with a Main Menu
of 22 functions. Each of these Menus has a sub-menu. Apart
from the more standard features of  the graphics package,
there are other  features available: two screen operation,
object, Font,  objec t designing and screen swapping t o
mention but a few, This is not a package for  the budding
artist, but  is  intended pr imar ily  for  design and planning
work as the name implies. Scaling, dimension features and
text to screen are there or course and printer output (eightprinter types) are accurate.

Art Studio

Now t o  a  very versatile, easily handled, mutiloptional,
inexpensive program produced by  Rainbird. I  refer, o f
course, to Tire Ar t Studio. The input devices are keyboard,
joystick, o r  a mouse and a Koala Pad, The Main Menu
appears at the top of the screen and, from this the sub menus
of  the opt ion y ou have chosen are then 'pulled down'.
Believe rue, there are plenty o f  options here to keep you
happy in view of the fact that there are 24 Main Menus alone
(all may be made visible by moving the screen up and down),

The Attr ibute section covers colour handling, and inks
may be set t o  transparent mode allowing nothing to be
drawn over  it. The Painting option offers 16 pens, eight
spray cans for texturing and eight different brushes. One of
the brushes is blank, allowing you to colour in areas of the
screen assuming y ou have sketched a  black  and white
drawing.

C64 G R A P H I C S

The Window Option is full of possibilities — cutting and
pasting of course, plus increasing or decreasing the size of
the window, plus rotational and fl ipping facilities.

Filling may in solid mode or  in 32 predefined patterns.
These may be amended to suit your own ideas using the Edit
Texture option.

Zooming is there (Magnify), plus a grid control. Text to
screen may be horizontal or  vertical, in double or  treble
height/width. Then, again there is a Font editor.

Print output handles five sizes. This, however is limited
to certain printers. A feature which is commendable is one
where you may  pr int in  gradations o f  grey (colours are
interpreted as different shades o f  grey); furthermore the
picture may be printed sideways, left or right hand side of the
page or in the middle.

Enough here to satisfy everyone and all easily handled. It
won't cost you a fortune.

Artist 64
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Artist 64 from Wigmore may be handled with joystick ormouse.

All I can say is that this program deserves the best, you
should use the Neos mouse. Indeed your 64 is now virtually
transformed into an Amiga. The Neos mouse handles this
software w i t h  consummate ease a n d  i s  unbelievably
responsive. O f  course, the combined software and mouse
will set you back 1:70 —so you must be really prepared to usethis program to the full.

The manual i s  n o t  a t  a l l  complicated, a n d  the
permutations and combinations of  Command and Option
allow over a quarter of  a million different combinations.
While I have not worked this out specifically, I am prepared
to believ e Wigmor e  g iv ing  d u e  allowanc e f o r  t h e
unreliability of  statistics.

It is  fundamentally impossible to give a full outline of
what i s  available: naturally  a l l  s tandard features are
incorporated plus reserves of unbelievable ingenuity, most
of which are found in the SPFX Menu, Also included is an
exceptionally powerful text option.

All commands are Menu dr iven and handled w ith
extreme speed and reliability . Your  graphics may be copied
to any area of the screen, protected, cycled through various
colours, magnified, drawn from a fixed locus with any type
of brush you care to design in solid or pattern form, fi lled,
textured, fl ipped, mirror imaged; arcs may be drawn, part of
the screen cleared, and on and on.

Interchange from Menu to screens is very smooth and
this is a highly professional tool.

At this point, you must consider whether you area quick
sketcher, a designer or a person seeking an outlet for good
artistry on the Commodore. All options are open to you, like
any form of  painting, computer art demands patience and
application.

Simon's Basic

Graphics with Structured Programming is another option
for you to consider. Here requisite commands have to be
programmed in the standard line format using 'shorthand'
commands. This allows for program creation as well as high
speed drawing techniques.
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Simon's Basic is well known as the forerunner in this
field. Fundamentally, the graphics are handled by the draw
command s, boxing, blocking, circling etc., while sprites are
handled readily and 'music' is available. Naturally there is a
great deal in this program apart from the graphics — screen
scrolling, line renumbering, merging etc. Many people
became rather frustrated with their inability to get to grips
with many of the commands, a fact which David Simons
realised in his foreword to a book written by Jane G. Reh
(Commodore's Handbook of Simon's Basic; Prentice-Hall
1985). For those of you who wish to make full use of this
program, reference to this book would be of value.

Ultrabasic 64

In the same year Ultrabasic-64 was marketed by Abacus
Software. This is an excellent program which handles the
programming o f  graphics i n  a  readily understandable
form.Quite apart from that, TURTLE graphics have been
incorporated which work at very high speed (unlike LOGO).
Sprites may be designed on screen o r  inserted as data
statements, and with a little knowledge of screen handling,
may be directed around the screen with great facility, rotated
etc. Music is best confined to 'sounds' with this program.
Text to screen is available in four modes.

All functions are completely interlinked with Basic so
you have complete control with respect to programming.
Printer output is available in one size and graphics may be
saved to disk and recalled as required.

s,

C64 G R A P H I C S

Video basic

Videobasic-64, a greatly extended form of the above, became
available in 1984 but has only recently appeared on the UK
market. Roy Wainright, who programmed Ultrabasic has
really extended himself (as in  Cadpak-64 and Cadpak-
128). As well as the functions listed above, region copying of
graphics is possible. Here a drawing on one part of the screen
may be copied to any other part. Two screen handling is also
available, which is well detailed in the manual. These two
additions give you a very powerful tool.

Music may now be extended to  single voice tunes —
select the parameters you wish for waveform, attack, sustain
etc. Filling and blocking have been extended to  pattern
mode, while circles may be defined on the x and y axes to give
elliptical shapes o f  any form. Again a l l  th is i s  fu l l y
compatible with Basic. Output is to eight printer types in
small or large format.

A Royalty Free Makedisk is incorporated allowing free
marketing of any programs produced with Videobasic.

As a postscript, remember that Printmaster, and Print
Shop al low you to  design your own graphics: Pr in t
Shop Companion also lets you collect a  fragment from
Doodle to use in Print Shop itself. Remember that this is only
a two block section — not a lot. There is, of course, also
Newsroom.

So much is there. No Commodore owner need ever
complain of a lack of graphics software! 1
1
7 1 .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  r e 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 i a l 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
i n v e s t i g a t e  m a t h e m a t i c a l  r e l a t i o n s h i p s .  J u s t  l o o k  a t  w h a t  P o l y n o m i a l
c a n  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  ( m a x  o r d e r  9 9 )  P o l y n o m i a l  ca n  fi n d  R e a l

a n d  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  all 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  al l  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 .
a  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 t e  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 s
ava i l ab l e .

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
h e l p  o f  P o l y n o m i a l .

I deal  f o r  G C S E ,  'A ' lev el  a n d  D e g r e e  s t u d i e s  S e n d  f or your copy of Polynomial now!
W r i t e  F R E E P O S T  t o :

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  E l  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 P A C T I V E
P R O T E C T I V E  C A S E .
FRE E  P O S T A N D  P A CK A G I NG .

r P L E A S E  S E N D  M E  C O P Y ( I E S )  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

0 D I S C  E l  9 . 9 5
u 0  P. O.

NA ME
A D D R E S S

S I G N A T U R E
D A T E
P L E A S E  A L L O W  U P  T O  2 e  D A Y S  F O R  D E L I V E R Y .

. Y C
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Character Editor

>1070 00 FF 0 0  F F 00 FF 0 0  FF >10E0 OF OD 20 2 0 20 20 20 20>1078 00 FF 0 0  0 0 00 20 FO 1 1 >10E8 20 20 20 2 0 20 20 20 20>1080 A2 3C BD A l 10 90 68 OD >10F0 20 03 03 7 E 6E CO OF 00>1088 CA 10 F7  A 2 OA BA 48 AZ >10F8 3C FF 02 6 6 66 66 3C 00>1090 00 AO 0 0  8 8 DO FD CA DO >1100 A9 08 85 E 7 AO 00 R1 EO>1098 F8 68 AA CA 10 EF 60 EA >1108 85 E6 20 C4 11 AO 07 89>1)A0 EA 20 2 0  2 0 03 08 01 12 >1110 EO 11 91 DO 88 10 F8 18>1)A8 01 03 1 4  0 5 12 20 07 05 >1118 A9 28 65 DO 85 DO A9 00>1)B0 OE 05 1 2  0 1 14 OF 12 20 >1120 65 D1 85 D1 18 A9 01 65>1088 28 03 2 9  2 0 OD 2E 04 01 >1128 E0 85 EO A 9 00 65 El 85>1000 09 OC CC 1 9 20 20 20 20 >1130 E l C6 E7 DO CF 60 A9 00>1008 20 20 2 0  2 0 20 20 20 20 >1138 85 DO 85 D2 80 F5 10 A9>10D0 20 20 2 0  2 0 20 20 20 20 >1140 OC 85 D1 8 5 D3 81) F6 10>1008 20 20 3 1  3 9 38 36 2E 20 >1148 A5 E4 20 A l 11 A5 05 80

L
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s  
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h
a
r
a
c
t
e
r  
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u  
t
o

design your own characters with ease
and save them on disk or tape for later
use w i th in  y o u r  o w n  programs.

Should y o u  r e q u i r e  m o r e
information on user defined characters
then you should take a look at the
'Mastering the  C I6 '  article i n  the
November 1985  issue o f  You r
Conunodore or have a look at the C16
Programmers Reference Guide which
is available from ANCO software.

Entering the Program

The program is printed as a memory
dump that should be entered using the
computers monitor. To do this start
the monitor up by typing MONITOR
and then pressing return. In  order to
start entering the program type:
M 1070 and press RETURN
now overtype the numbers and letters
of the program with those printed in
the magazine, remember t o  press
RETURN at the end of each line. Since
the C16 only has a small amount o f
memory we have saved space by not
printing a  Basic Loader f o r  th is
program. You must therefore check
every l ine extremely carefully as a
single mistake w i l l  prevent th e
program from working.

Before Y o u attempt to  RUN the
program you must make sure that you
SAVE it just in case you have made a
mistake a n d  end u p  loosing the
program in memory.

To SAVE the program enter the
following line:

S "CHAPE"ED, DEV 1070, 1823
where dev is 01 for tape use and 08 for
disk use.

To Use the Program
Enter t h e  m o n i to r  b y  typ i n g
MONITOR

C l o  &  P l u s / 4  111

Since the C16 and Plus/4 computers do not have any sprite
graphics, the  abi l i ty to  be able to  design your own

characters is extremely important.

Type L
-
C H A
R  
E D
" , c
l e v
.  
W
h
e
r
e  
d
e
v

is as above.
When the  program has loaded

type:
I  D000 D7FF 3000

now run the program with G 1215.

The program is made so more parts
can be added later, so keep an eye out
for improvements.

Just in case you wish to add some
extras yourself, I  wi l l  l ist the main
points you'll need.
$1136 Put char, data on to

screen (enlarged)
*D5 -height (in char
from 1 -  3). *D6 -

width, (in char from
1 -  3.)

$1240 T a k e  data from
screen and put it into
UDG•S

$13CE t u r n  cursor on and
and o ff (invert the
square). *DA -  x
cord; *DB y  cord.

$11F0 c l e a r  screen
$1350 g e t  key (acum holds

key value)
M B E  h o l d s  high byte of the

char set.
$1300 P r i n t s  up the small

version of the char
data.

note;You must always ',IMP *1350'
at the end of your routine.

Figure 1

ARROW KEYS to  move
SPACE BAR i n v e r t  a square
CLEAR HOME clear square

rotate tight
rotate left
up
down
inc char, no.
dec char, no.
inc no of char.
left/right
inc no. of char.
up/down

X fl i p  on 'X'
Flip on
display HEX
equivalent of current
char (and onwards).
RETURN -  to see
char To save your

characters, go back into the
MONITOR and type
' S"(file name)", DEV10E,3000,3800

RETURN
to re-enter the program -  '  G1215

RETURN
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C16 &  P l u s / 4

>1150 F2  1 0  AS 1)6 81) E l 10 EA >1398 81) EO 10 A9 00 61) E l 10 )15E0 20 CE 13 20 4 0 12 40 50
>1158 EA EA 2 0  0 0 11 18 A9 0 8 >13A0 8D El 10 CA DO EC 1 8 A6 >15E8 13 A S 1)6 85 DE A9 00 18
>1160 6 5  1)2 8 5  1)2 A9 00 65 D3 >13A8 DA FO 07 8 A 61) E0 1 0 81) >15E0 26 1)6 18 26 D6 18 26 D6
>1168 8 5  D3  8 5  D i AS D2 85 DO >1380 EO 10 A9 OC 6D El 1 0 80 >15E8 20 CE 13 06 1)6 60 EA EA>1170 C6 D6  DO E 6 18 A9 40 61) >1388 E l 10 60 AO 00 AD EO 10 >1600 09 2 1 FO 03 4 C 28 16 A5
>1178 F5  1 0  8 D E5 10 85 DO 85 >13C0 85 DO AD E l 10 85 D1 81 >1608 D5 C9 03 90 0 4 A9 00 85
>1180 1)2 A9  0 1  61) F6 10 81) F6 >13c8 DO 49 80 9 1 DO 60 2 0 86 >1610 1)5 E 6 D5 20 CE 13 20 FO
>1188 1 0  8 5  D1  8 5 D3 AD Fl 10 >13D0 13 20 88 1 3 60 20 CE 13 >1618 11 2 0 36 11 2 0 05 13 20
> 1 1 9 0
-
8 5  
1 ) 6  
C
6  
1
)
5

DO 04 AD F l >13D8 E6 DA 20 CE 13 4C 1 9 14 >1620 FE 1 3 4C 50 1 3 20 FE 13
)1198 1 0  8 5  1)6 AD F2 10 85 1)5 >13E0 20 CE 13 0 6 DA 20 CE 13 >1628 C9 2 6 FO 03 4 0 66 16 AS
>11A0 6 0  8 5  EO A9 00 85 E l 18 >13E8 40 19 14 2 0 CE 13 E 6 DB >1630 06 0 9 03 90 0 4 A9 00 85
>11A8 26  E0  2 6  E l 18 26 EO 26 >13E0 20 CE 13 4 0 19 14 2 0 CE >1638 D6 E 6 1)6 20 c E 13 20 Fo
>1180 E l  1 8  2 6  EO 26 E l 18 A9 >13E8 13 C6 DB 4 0 1F 14 A2 70 >1640 11 2 0 36 11 2 0 05 13 20
)1188 0 0  6 5  EO 8 5 EO A9 30 65 >1400 AO FE 88 DO ED CA DO F8 >1648 FE 1 3 4C 50 1 3 20 FE 13
>1lCO E l  8 5  E l  6 0 AS E6 A2 08 >1408 60 20 CE 1 3 AO 00 8 1 DO >1650 4C 5 0 13 20 CE 13 20
>11C8 AO 0 0  OA 4 8 20 D8 11 99 >1410 49 80 91 DO E6 DA 2 0 cE >1658 12 2 0 A l 11 6 0 20 cE

,40
13

>1100 E0 1 1  6 8  0 8 CA DO F3 60 >1418 13 20 40 1 2 4C FE 1 3 20 >1660 20 4 0 12 40 5 0 13 C9 12
>1108 BO 0 3  A 9  2 0 60 A9 AO 60 >1420 CE 13 4C 1 9 14 c9 3 6 DO >1668 FO 0 3 4C E5 1 6 20 DE 16
>11E0 20  AO 2 0  AO 20 20 20 20 >1428 OE 20 53 1 6 E6 E4 2 0 36 >1670 20 C l 16 A9 0 0 85 DO A9
)11E8 F l  2 0  CE 1 3 4C 40 12 EA >1430 11 20 05 1 3 4C 51) 1 6 09 >1678 OC 8 5 D1 A5 1)5 8D F2 10
>11E0 A9 2 0  A2  0 0 91) 00 OC 91) >1438 2E DO OE 2 0 53 16 c 6 E4 >1680 18 2 A 2A 2A 8 5 05 AA 18
>11E8 0 0  OD 91) 0 0 OE 9D 00 OF >1440 20 36 11 2 0 05 13 4 C 50 >1688 A9 2 8 65 DO 8 5 DO A9 00
>1200 CA DO E l  A 9 10 91) 00 08 >1448 16 C9 39 DO OC 20 FO 11 >1690 65 D I 85 D1 CA E0 01 DO
>1208 9 0  0 0  0 9  91) 00 OA 9D 00 >1450 20 40 12 2 0 05 13 4 C 50 >1698 EE AO 18 81 DO 48 A9 20
)1210 OB CA DO F l 60 A9 00 85 >1458 13 C9 11 DO 03 40 6 5 14 ›16A0 91 DO 88 10 F6 20 04 DP
)1218 E4 A 9  0 3  8 5 05 A9 03 85 >1460 4C CO 14 EA EA 20 A2 14 ›16A8 AO 0 0 68 99 0 0 OC 08 CO
>1220 1)6 2 0  F 3  1 2 20 FO 11 20 >1468 A9 00 85 DO A9 CC 8 5 D1 >1680 19 DO F7 AD F2 10 85 1)5
>1228 3 6  1 1  2 0  0 5 13 20 CE 13 >1470 A2 18 A4 1)6 81 DO 4 8 88 >1688 20 0 5 13 20 CS 16 40 50
>1230 Ag 0 0  8 5  DA 85 DB A5 C6 >1478 81 DO C8 9 1 DO 88 CO 00 >16C0 13 2 0 1)2 16 2 0 36 11 60
>1238 C9  4 0  DO FA 4C 50 13 EA >1480 DO F5 68 9 1 DO 18 A 9 28 >1608 20 D2 16 20 CE 13 20 40
>1240 A9 0 0  8 5  DO 85 D2 8D F5 >1488 65 DO 85 DO A9 00 6 5 Di >16D0 12 6 0 A9 20 81) BC OC 81)
)1248 1 0  A 9  OC 8 5 DI 85 1)3 81) >1490 85 D1 CA DO DD A5 DE 85 >161)8 BD OC 81) BE O c 60 20 CE
>1250 F6  1 0  A 5  1)5 81) F2 10 A 5 >1498 D6 20 CE 1 3 20 40 1 2 40 ›16E0 13 2 0 40 12 6 0 09 17 F0
>1258 1)6 8 D F l  1 0 A5 E4 20 A l >14A0 50 13 A5 D6 85 DE A9 00 >16E8 03 4 C 00 18 2 0 CE 13 A9
>1260 1 1  4 C 8 3  1 2 AO 00 A9 00 >14A8 18 26 D6 1 8 26 D6 1 8 26 >16F0 00 8 5 DO 85 D2 A9 OC 85
)1268 8 5  E 6  1 8  2 6 E6 81 DO 20 >1480 06 20 CE 1 3 C6 1)6 6 0 60 >16F8 D1 8 5 1)3 A5 D5 81) F2 10
>1270 7C 1 2  0 5  E 6 85 E6 C8 CO >1488 FF 00 FF 0 0 FF FE 0 0 02 >1700 18 2 A 2A 2A 8 5 1)5 C6 D5
>1278 0 8  DO PP 6 0 30 03 A9 00 >14C0 C9 lE FO 0 3 4C 47 1 5 20 >1708 A6 1)5 18 A9 2 8 65 1)2 85
>1280 6 0  A 9  O i  6 0 A9 00 85 E7 >14C8 CE 13 EA EA EA AS D5 81) >1710 1)2 A 9 00 65 D3 85 D3 CA
>1288 2 0  6 4  1 2  A 4 E l 91 EO 18 >14D0 F2 10 A9 0 0 85 DO 8 5 1)2 >1718 DO FO E6 1)5 6 6 05 A6 D5
)1290 A9  2 8  6 5  DO 85 DO A9 00 >141)8 A9 OC 85 D1 85 D3 A 5 DO >1720 20 3 5 17 CA DO FA Al) F2
>1298 6 5  1)1 8 5  D1 A4 E7 C8 84 >14E0 A5 D5 18 2 A 2A 2A 8 5 05 >1728 10 8 5 1)5 20 6 0 17 20 FE)12A0 L 7  CO 0 8  DO E3 18 A9 08 >14E8 EA EA AO 1 8 89 00 OC 48 >1730 13 4 0 50 13 EA EA AO 17
>12A8 6 5  EO 8 5  EO A9 00 65 El >14F0 88 10 F9 A 2 18 AO 2 8 81 >1738 81 DO 48 81 D2 91 DO 68
>1280 8 5  E l  6 0  2 0 84 12 18 A9 >14E8 DO AO 00 9 1 DO 18 A 9 01 >1740 91 1)2 88 10 F3 18 A9 28
>1288 0 8  6 5  D2  8 5 D2 85 DO A9 >1500 65 DO 85 DO A9 00 6 5 D1 >1748 65 DO 85 DO A 9 00 65 DI
>NCO 0 0  6 5  D3  8 5 D3 85 D1 c6 >1508 85 Di CA 1 0 ES 18 A 9 28 >1750 85 D1 38 A5 1)2 E9 28 85
>1208 D6  DO E 8  A l ) E l 10 85 1)6 >1510 65 1)2 85 1)2 85 DO A9 00 >1758 1)2 A 5 D3 E9 0 0 85 D3 60
>121)0 1 8  A 9  4 0  61) F5 10 8D E5 >1518 65 1)3 85 D3 85 D1 C6 05 >1760 20 CE 13 20 4 0 12 60 C9
>12D8 1 0  8 5  DO 8 5 D2 A9 01 61) >1520 DO D1 38 AS DO E9 2 8 85 >1768 ID FO 03 4C 5 0 13 A9 10
>12E0 F6  1 0  8 0  F6 10 85 D1 85 >1528 DO A5 D1 E 9 00 85 D I AO >1770 85 DO EA A9 3 0 85 DI A5
>12E8 0 3  c 6  0 5  DO 06 AD F2 10 >1530 00 68 9 1  DO c8 CO 1 9 DO )1778 E4 8 5 1)2 20 6 7 C5 A9 20
>12F0 8 5  0 5  6 0  2 0 7D 10 A9 00 >1538 F8 AD E2  1 0 85 D5 2 0 CE >1780 20 D2 FF A9 2 0 20 1)2 FF
>12E8 8 D 1 2  F F  AD BE 11 81) 13 >1540 13 20 40 1 2 40 50 1 3 C9 >1788 A9 21) 20 D2 F F A9 20 20
>1300 FF  6 0  EA  EA EA A9 OC 85 >1548 19 FO 03 4 C AO 15 2 0 CE >1790 1)2 F F A5 D2 81) 00 Oc A2
)1308 D I  1 0  4 4  8 5 DO A5 D5 81) >1550 13 EA A9 0 0 85 DO A9 OC >1798 08 2 0 AF 17 CA DO FA A5
>1310 F2  1 0  A 5  1)6 81) F l 10 EA >1558 85 D1 A5 D6 81) F l  1 0 18 >17A0 C6 0 9 01 FO 0 7 C9 OD DO
>1318 A5  E 4  81) FA 10 AO 00 A5 >1560 2A 2A 2A 8 5 D6 C6 1)6 A2 >17A8 F6 4 C DA 17 4 C CF 17 AO
>1320 E4  E 6  E 4  9 1 DO 08 06 D6 >1568 18 EA 20 8 6 15 18 A 9 28 >1780 00 8 1 DO 48 1 8 Ag 01 65
>1328 DO F5  A D F l 10 85 D6 18 >1570 65 DO 85 DO A9 00 6 5 D1 >1788 DO 8 5 DO A9 0 0 65 D1 85
)1330 A9  2 8  6 5  DO 85 DO A9 00 >1578 85 Di CA DO ED AD F l 10 >17C0 D1 6 8 86 1)4 2 0 10 F8 A9
>1338 6 5  D I  8 5  D1 C6 D5 DO DD >1580 85 D6 4C 9 7 15 60 A 4 D6 >17C8 20 2 0 D2 FF A 6 D4 60 E6
>1340 AD F2  1 0  8 5 D5 AD FA 10 >1588 81 DO 48 8 8 10 FA A4 D6 >171)0 1)2 A 5 06 C9 4 0 DO FA 4c
)1348 8 5  E 4  6 0  EA EA EA EA EA >1590 68 91 DO 8 8 10 FA 6 0 20 >171)8 78 1 7 20 FO 1 1 20 05 13
>1350 2 0  5 C 1 3  4 C 25 14 60 03 >1598 GE 13 20 4 0 12 4C 5 0 13 >17E0 20 3 6 11 AD BE 11 81) 13
>1358 4 C 2 5  1 4  6 0 A5 C6 C9 40 >15A0 c9 2A DO 0 3 40 AA 1 5 4C >17E8 FF A 9 00 80 1 2 FE 40 50
)1360 FO FA  c 9  3 0 DO 03 40 Eli >15A8 00 16 LA EA 20 A2 1 4 A9 >17E0 13 A 9 04 81) 1 2 FF A9 Di
>1368 1 3  C9  3 3  DO 03 4C D5 13 >1580 00 85 DO A 9 OC 85 D I A2 >17E8 80 1 3 EF 4C 0 7 18 EA EA
>1370 C9  2 8  DO 0 3 40 E6 13 c9 )1588 18 A0 00 8 1 DO 48 C8 81 >1800 C9 1 D FO ED 4 C 50 13 AS
)1378 2 8  DO 0 3  4 C EB 13 09 3C ›1500 DO 88 91 DO C8 C4 1)6 DO >1808 E4 2 0 A l 11 A 5 EO 81) 6F
>1380 DO 0 3  4 C 0 9 14 60 A9 00 >15c8 F5 68 91 DO 18 A9 2 8 65 >1810 17 AS El 81) 7 4 17 40 6E
>1388 8 D EO 1 0  81) E l 10 A6 DB ›151)0 DO 85 DO A 9 00 65 D1 85 >1818 17 E A EA EA EA EA EA EA
>1390 FO 1 4  1 8  A 9 28 61) EO 10 >15D8 D1 CA DO DD A5 DE 8 5 1)6 >1820 04 0 6 04 04 OE OC OE CE
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underground bu t i t  has become a
prison from which he must escape to
survive. To reach the outside world he
can use ladders, ropes and lifts, but
above all he must use his intuition:

to Enter

Study the two cartoons, there arc
several differences between them.
Mark the differences on the picture on
the right and complete the  entry
coupon. Send the picture and the
coupon to  the editorial address (see
below). Please write the number o f
differences you found on the back of
your envelope.

The Rules

C O M P E T I T I O N

Escape from
Paradise

Entries w i l l  n o t be •accepted from
employees o f  A rg u s  Special ist
Publications and Aneo Software. This
restriction applies t o  employees'
families and agents of the companies.
The How to Enter section forms part
of the rules. The Editor's decision is
final and no correspondence will be
entered into.

Send y o u r  e n t r y  t o :  Y o u r
Commodore, Anco  Competition, 1
Golden Square, London W I R 3AB.
Closing date: Friday 29 May 1987.

Your chance to win a copy of a new C64 game from
Alla). Escape from a paradise which has become a hell.
This month we are offering 25 copies of Anco's newest

C64 release. Escape from Paradise.

Name
Address

YOUR COMMODORE may 1987
56

AnC0 Competition
Entry Coupon

Postcode
Number of differences found
Post to: Your Commodore, Anco Competition. I Golden Square, London WI R

CAB. Closing date: Friday 29 May 1987.
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Stop Press! What's so spcsial about
l'he Amiga The Mac
, - I  h e  
A t a r i  
S t
. 7

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!

A M X  M O U S E  P A C K  A G E  5 1 / 4

STOP P R E S S
& CO NTRO L

ONI  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
pircfes9ona I look with the minimum of effort.
Alkms windowing, copying, re-scaling, and all
thii printer options at the touch <if a button.

• 1 •
0

P R O C E 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.

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

The most advanced pixel editot
available on the Commodore 64 is
Provided with Stop Press. Any area
on the screen can be brought into

ciose-up and altered. InteINgent continual pixel
'set/unser and real time scroll, while zoomed-
in. make this an extremely powerful edit ing
tool.

There's not much joy in a joystickand keyboards can beall fingersand thumbs. Acclaimed by the press as 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 your own school, home or office.
We're not talking about amateurish results, but extraordinarily professional workwith crisp text and excitinggraphics.
Available for the Commodore 64, 64c and 128.

:
7
•
4
4
:
4
4
1
3
U
5
S
l
a
v
-

I W O  Coact
teethe' 41.1411

( M O S I i ,  Ji000

• •
e
.

A- r - -
%
-
____
.a t
,
. •
-
i f r y y
r . . :
,  
a
'

N
1
-
•

'. . • ,..,..• l e k
g
. ; , , t ,
„ 1 . 1

- -

grisardi 1 1 1  0
Coarm!

Prilh 11
,
a, t i t

".• f f  0
. -  ,
r . -

1
1 D I

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 really
come to the fore. Use the built-in
designer to create your awn fonts

o r changeanyofthe5 0 fonts
suppi led. You can also design your own
patterns to use with the amazing spray and
paint Options.

CL I P  A R T

1#
1

Over 150K of clip-art is
supplied with 'Stop Press'coyering
a wide varietyof subjects including
sport, music, transport, cartoons,

ethnology, and a host of miscellaneous
terns. Alternatively areas of your page can be
'cut" to disc, building into your own unique
ibrary of clip-art. Cutouts can be "pasted'
.ntoany page, at any position, preventing the
need to re
-
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MO US E  C O N T R O L  S Y S T E M
+  I C O N  D E S I G N E R

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 load and save. The Icon designer
.
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entirely using the extra commands provided by the
Mousecontrol system and showsthe high qualityof
program That can be achieved using this system.

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

W O R K 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 !

114•14e Ws
,17$71/1 in itiltgo

S C E 6  9  • 9  5

e re ry rum • • I ne rk e i munt ffi . . . . . . . . . . . . . . . nn
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WELt

ADVANCED M EM OR Y SYST EM S L T D  1 6 6 ' 1 7 0  WI L D ER SPOOL  C AU SEW AY,  WAR I U N G T O N . W A 4  6 O A .  T E L E X  6 2 8 6 / 2  A M S G .  F A X  0 9 2 5  5 8 0 3 9
TUBE LI NK ON PRESTEL PAGE 2582182 SUPPORTS THE AMX MOUSE AND ALL AMS SOFTWARE

ilmotash is a kencea trade mark al Apple Inc Atari St is a trademark of Atari Inc Armee is a trade mark olCcelmodcre Busimess Mach ,nes Inc. Windows is a trade mark ol Microsoft Inc Gem isa bade marl. of Digital Research



THE FINAL
CARTRIDGE II

*  PREPROGRAMMED FUNCTION
KEYS
Bun.Load. Save, Catalog, OtSit commands, US'i,tetnoyes 91% t,st protecnonst

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

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

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

*  KEYBOARD EXTRAS
poKEtsanci Syscalts in  Hex Type  command
operates y Our pnnier as ti typewriter

BASIC 4.0 COWIWIAt4OSOsave. Daottend Catalog, etc

KVIBOARO EXTRAS
opitt 6uto. Benue', nrict. Goto and aosub), Find
'Help. Old  e tc.

HI VOLTAGE
53-59 High Street,
Croydon,
Surrey
Tel: 01-686 6362

24K EXTRA, BOA O R BASIC
PROGRAMS AVAILABLE

OA, new comMands"Mentary M e m o r yThey crioye 192 bytes WO tnactmne
lanottage-soeed anywnere I n e  641< ftem e l Me
GEN 6a. Can 'De used Win  stonds and yartabtes

MEEDMORE LTD.
28 Farriers Way Ind. Estate,
Netherton,
Merseyside
Tel: 051-521 2202

SOFT CENTRE
2 Bruntsfield Place,
Edinburgh
Tel: 031-229 3484

PR
*  E E Z E D. •

MENU
rosu D i l l E N

co)00844E- V, c. allosri oges4 regtng

Prim voctor seungCentrontavseow soteencluMONReveese pont/ng
Tspe to chsk. B a c k  up

a sk t  d isk. Et e Ok ir0
D o ISk to rape Et a ck uP

Ellack ups ere peeked /des on tape Or mak.*  GAME  KILLER
• a s t riettelIng. their Own f Ioade, ands:a/terc p

p i
s .
o
n

king sprite to tt,,r,te atlo of sp616. to backgrouno

*  COMFOR TABLE EXTENDED M.L.•w c
t u
o I
N
G

M O
N )
T O
R

sankswitchipg. ',rimingReocateci toots. sc,00mg up atld down
MONITOR C,C1S NO 1- liS it ,  iNI RAm!,Nct  tADEs DISK ORillE morh it ro ilFREEZER SIViTCH

Or direct from:
H&P COMPUTERS UK
9 Hornbeam Walk,
Witham,
Essex CM8 2SZ
Tel: (0376) 511471
Trade enquiries welcome
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One Pencil . . .

nuckinbug: Derek Grimeraeyond Graphics

Pressure
What It Is
EASYL is a pressure-sensitive tablet
which allows you to draw directly into
the computer with an ordinary pencil
and paper.

How It Works
Draw or trace directly into Deluxe-
Paint II, Pagesetter or any other 1.2
mouse-based software. Cl ick to  load
the driver, keystroke to  remove i t .
The Source Code is available.

ANAKIN RESEARCH, INC.
loo Westmore Drive, Unit 11C

Rexciale. Ontario, Canada
M9V 5C3

(41
6  
7
4
4
-
4
2
4
6

EASYL
Wolf and Femme 2
: N i c k  
P r i l i w k
a fi x e l i g
h t

Sensitive Drawing Pad
Who Uses It
Artists, animators, teachers, desigi
ers and students around th e  woni
have found EASYL to  be the  ides
drawing tool for the Amiga.

Why Buy It
Because your time i s valuable, a
n iyou wan t to  express you r creativi
ideas quickly and naturally.

Where To Buy It
Contact your local Amiga dealer.

Coming Soon!
Cel animation/pencil test
software and storyboard

software.

EASYL is distributed in North America and Europe by:
Canadian Distribu to r E u r o p e a n  Distributors
Air-Stat of Canada, Markham, Ont. — (416) 477-9440, (416) 493-8854 Easy Computing, Brussels, Belgium — 02 660 6390
U.S. Distributors I n g e n i o r fi r m a e t  F J., Bagsvaerd, Denmark — 02 44 0488
American Software Distributors Inc, Urbana, III. — 1-800-225-7941, P re cis io n  Software Limited, Worcester Park, England — 01 330 716Ein Illinois (217) 643-2050
CSS East, Cambridge Mass. — 1-800-343-7535,

in Mass. (617) 876-2505
CSS, Chicago, Ill. — 1-800-422-4912, in Illinois 1-800-331-SOFT
Southern Mchnologies Inc., Dallas, Texas — (214) 247-7373

Computer Concept, Paris, France — 47 07 5715
Quest, Verona, Italy — 45 585 302
Data Technology Management (DTM), Wiesbaden, West Germany —06121 407989
Microtron Computer Produkte, Pieterlen, Switzerland — 03 287 242E

Amago r egw Ol topd  traderocuk of Corsimotkne•Antig., F . 1  r e A l v x r e d  tradoroAr, o f A . k o R u m o r &  inc DAltucermint iA roAo.rAr ,dirodermark of Eloctronit Ar ta. PageSottor ,,, r egiA tered trodkAnatics d a te  (k id
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New H

miga World
look at what's new in the Amiga market. T h e  software t hat  makes t he most of  your

Amigas graphics capabilities.

• Metacomco Shell
We put  t h i s  powerful

lcroscope.

rniga Agony
ur mail to Your Amiga. A  look at the latest games software.

• Amiga on Line

New Amigas

rnmunicating with A-Talk.

On 4 March, Commodore announced
the addition o f  two new Amigas  to
bring the range up to three. The new
models are the A500 and the A2000.

me Model

The A 5 0 0  i s  b e i n g  h a i l e d  b y
Commodore as the ultimate upgrade
machine for  users o f  C64s, Sinc lair
Spectrums, BBCs and other machines.
Utilising the technology of the A1000.
the Amiga A500 will be the ultimate
leisure machine with unrivalled feature
film animation, hi-fi  sound and very
high quality software,

It will multi task in the same way as
the A 1 0 0  g i v i n g  t h e  u s e r  t h e
opportunity to have, live on screen, a
word processor with a few documents
open, a  database and a  spreadsheet
with full graphics capability.

CONTENTS

9

program under t he •  A m i g a  B as i c
An in depth look at Basic on the Amiga.

AMIGA NEWS

A500

5 •  Painting Corner 1 6

19

12 •  Armchair Playground 2 6

14 •  Pagesetter 3 2
Turn your computer into a Desk Top Publisher.

YOUR AMIG A may 1987
2



Commodore U K ' S  M D ,  Chr is
Kaday s a id :  " C o m m o d o r e  h a v e
developed another product which will
dictate the shape o f  the market The
Amiga 500 really  does represent the
ultimate low cost computer. Fantastic
games, s uper b mus ic  capabilities ,
video capabilities are all available to
the highest possible standard. That
would be enough to  ensure that the
Amiga A500 is  a  success, but when
combined w i t h  multi- task ing, t h e
benefi ts f o r  h o m e  p r oduc t iv i t y
applications are outstanding.

"For  the fi rs t time, leading edge
16/32 bit technology is available in the
home in the same time scale as i t  is
being released in the industry. A very
exciting oppor tun it y  f o r  any one
interested in a computer."

Specifications

The Amiga A500 offers the Amiga
stanard Motorola 68000 plus 3 chip
word processor system w i t h  5 I 2 K
RAM which is internally expandable
to I Mb .  I t  comes with a mouse as a
WIMP system. The integral keyboard
is a high quality business layout. One
in-built 880K 3.5inch fl oppy drive is
included with the opportunity to add
MO additional drives.

There a r e  P C  compatible a n d
parallel ports ar id Amiga systembus
expansion. A  modulator  and 0,5Mb
RAM boar d  w i t h  b u i l t  i n  c loc k
calendar are available options.

Release of the A500 will be in June
at the Commodore Show. Price is E499
plus V A T  and dis tr ibution w i l l  be
through m a jo r  r e ta i l  out lets  a n d
independent computer stores.

And to Business

The A2000 is claimed by Commodore
to possess unrivalled processing power
and fl ex ibility  across the whole range
of business computer applications.

For the fi rs t t ime the Intel and
Motorola processing env ironments
have been brought together in  one
machine, giv ing the user the benefit of
running MS-DOS business software
with t h e  fas t ,  power ful graphics-
orientated 68000 environment in true
multi-tasking mode.

Chris Kaday  commented: " T he
reaction f r om the corporate market
has been extremely encouraging as
they have a growing need to add power

A M I G A  N E W S

A 2000

and fl exibility  to desk top computing
whilst r etaining ex is ting MS- DO S
standards, The A2000 will be aimed at
the ex is ting markets o n  CadCam,
process c ont r o l,  bus iness presen-
tations, communications and terminal
emulation, whilst also establishing the
new mar k ets  o f  des k  t o p  a n d
interactive v id e o  w h ic h  represent
massive oppor tunit ies  f o r  C omm-
odore as we are right at the start."

Specifications

The A2000 is  based on  the proven
Motorola 68000 running at 7.14MHz
supported b y  three co-processors,
with I  MB of RAM which is internally
expandable up to 9Mb. As standard,
there are eight interfaces inc luding
serial a n d  parallel por ts  a n d  a n
interface fo r  the detachable 94 key
business k ey board.  A  mous e i s
included in all configuations.

YOUR AMIGA may 1987
4

Commodore ( U K )  w i l l  o f fe r  a
number of configurations. Prices start
at , 0 9 5  (ex VAT) for an A2000 with
single 3.5 inch 880K floppy drive, I Mb
of RAM,  keyboard and mouse. An
A2000M system w ith  1081 monitor
costs £1,395 (ex VAT) .

All o f  the componet elements of'
these sys tems  a r e  av a i lab le  a s
individual units, A 1081 monitor  costs
E349 and an A2088 PC bridgeboard
costs E299.

Other A2000  system produc ts
include internal 5.25 inch and 3.5 inch
floppy d is k  dr ives , internal 20Mb
drive and 2Mb RAM board.

Touchline:
Commodore (UK): Commodore House,
The Switc hbac k , G ar dner  Road,
Maidenhead, Berks SL6 7XA. Tel: 0628
770088.
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graphics workstation f o r  the v ideo
industry, from weddings to Channel
Four, has been refelcted in the rapid
sales o f  the P A L  Genlock system.
Ariadne S o f t w a r e ,  w h i c h  h a s
developed the 'gentock', c laims that
the first 3000 rapidly sold out.

Managing D i r e c t o r  D a v i d
Parkinson is  considering mak ing a
NTSC v e r s i o n  f o r  t h e  U S A .
Companies are using Delay Video to
create s lide show and t it ling effects
overlayed on t o  v ideo frames. Aegis
Animator, already used in the Disney
School of Animation in Hollywood for
teaching animation technique, takes
the process a step further and makes
the Amiga the prime source of footage!

A recent Hor izon programme on
811C Television used the Amiga and
Genlock t o  dev elop graphics  t o
portray the structure o f  D N A while
describing D a r w i n ' s  t h e o r y  o f
evolution.

The Genlock in  question is  the
A8600 PAL Video Controller and it will
set you back M O  plus VAT. I t  takes
the Amiga a n d  mixes  i t  w i t h  a n
external v ideo source. The source is
used as the reference and the combined
signal is redisplayed with the computer
graphics superimposed on the v ideo
picture.

In default mode, the A6800 unit
replaces the background and border
colours on the Amiga display with the
external video picture. Under software
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control c o lou r s  o t h e r  t h a n  t h e
background can be replaced by  the
ex ternal p i c t u r e .  T h i s  a l l o w s
transparent 'windows' to be created in
the Amiga graphics.

The software which comes bundled
with the A8600 is  'videoshow'. This
allows control o f  the A8600 t o  be
synchronised w i t h  t h e  dis play  o f
material from other software such as
Deluxe Paint .  I t  a ls o prov ides f o r
titling and simple animation.

Scientific Workstation

Commodor e  h a s  s u c c e s s f u l ly
completed t h e  dev elopment a n d
testing of  a RS232 to IEEE interface
for  t h e  A m i g a .  T h e  s c ien t ifi c
laboratory, o f t e n  h o m e  o f  t h e
Commodore Pet (there are more than
10,000 in the field), can now benefit
from the multitask ing and graphics
abilities o f  the Amiga.  I t  c an b e
integrated w ith  spectrum analysers,
networ k  ana ly s e r s ,  e le c t r o n ic
balancers, mult i-meters  a n d  h ig h
quality plotters to create a scientific
test station. A complete Amiga/IEEE
system costs i1,400.

Amiga Does the Business

Amongst n e w  A m i g a  s o f t w a r e
launched a t  the  Which? Computer
Show w a s  a  s e le c t io n  a i m e d
deliberately a t  potent ia l business
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users. These inc luded no t  on ly  the
standard packages but  revolutionary
combinations of Amiga with video and
music.

On show were Analyse, claimed to
be the fastest recalculating spreadsheet
available, t h e  Sc r ibb le  I I  w o r d
processor and the Organise database.
A 512K R AM  pack, Akgra, can be
added to the Amiga (it plugs on to the
expansion bus) to allow the Scribble,
Organise, An a ly s e  t r i o  t o  r u n
simultaneously T h e  software allows
some integration of data. The resultant
IMb capacity system (hardware) costs

Analyse incorporates the ability  to
quality-graph all data entered on a pie,
bar, x-y or  3D chart, using up to eight
colours. Scribble a l l o w s  the writer to
edit f ou r  documents on  the Amiga
screen at once and to move between all
four. Organise is  the complementary
database with easy form creation on
screen, relational operation and data
analysis.

Although the quality  is  high the
Amiga cannot match the  range o f
business software available f o r  the
ubiquitous P C .  Therefore r egular
business users may  prefer  PC  X I
compatibility  in the form o f  Sidecar.
The A m i g a / P C  X T  combination
works out at I:1,795 when bought from
scratch. I f  you buysidecar separately it
will cost i'699, making i t  .000 more
expensive to add-on Sidecar for those
already owning an Amiga 1000 system.



Pro Video Fonts 'n' Frames

JDK Images has produced the Pro
Video CGI character generator for the
Amiga. The developer is Jeff Karline, a
professional w i th  ma n y years o f
experience i n  th e  cable television
industry.

The three very attractive character
sets are available i n  three sizes in
NYSC interlace and MO horizontal
picture resolution. Eight colours can
be used per page (from the full 4096
colours). Th e r e  a r e  selectable
shadows, outl ining, backgrounds,
grids, underlining and  flash. One
hundred pages of text can be managed
entirely in memory.

For the really professional touch,
page transitions include rolls, wipes,
reveals, slides, pulls, bang, fade and
checkerboard w i th  selectable speed
and dwell. Alternative font sets are
available on separate disks.

Desktop Video

Independent fi l m  makers Spafax
Television and Triangle Television
demonstarted a t  t h e  Wh i c h ?
Computer Show both the use of the
Amiga as a point o f purchase video
and, i n  association with interactive
video, as a  training device. Spafax
combined Amiga, Phil l ips Laser-
vision, touchscreen fac i l i ty  a n d
specially developed software.

Triangle use  th e  Ami ga  f o r
superimposing graphics, ti tles, ba r
charts and pie charts on to video tape,
mixing with frames from other sources
such as video camera or laser disk.
Triangle TV 's  Peter Barrett h a s
expressed his enthusiasm about the
professional results obtainable from
the Amiga/Genlock system.

Amiga in Advertising

The Oslo branch o f  Ted Bates, the
well-known television advertising
agency, has opted for Amigas in its
creative department. P e r  Berg ,
managing director, says " I  see great
possibilities for quicker development
of ideas, and the prospect of speeding
up decision making, We will be able to
show th e  cl ient combination and
alternatives of form and colour, on the
spot. The old dream o f  having the
client as a member o f the team will
come closer than  eve r  before,"
Advertising concepts and designs will
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be developed o n  th e  Amiga and
trialled before commiting them to the
final production stages.

Sidecar i s  a  pretty hefty b o x
containing the  co-processor, 256K
memory a n d  5 .25" d i s k  d r i ve .
Standard IBM expansion slots are also
contained w i th i n , Th e  software
running o n  t h e  co-processor i s
displayed in a window on the Amiga's
monitor and it is perfectly possible to
have both Amiga and sidecar processes
running side b y  side. The Sidecar
complements the Amiga beautifully.
The creative computer now has a
serious side for those whose creativity
is their business. It remains to be seen
what PC compatible software will run
with sidecar, there is certainly plenty of
powerful, and now relatively cheap,
business software available. We will
report back on our findings in Your
Amiga later in the year.

Commodore certainly expect to
make the Amiga a success in business
markets. They announced that they
had sold 150,000 Amigas worldwide in
'year one'. Chris Kaday, Comm-
odore's Managing Director in the UK
said "We entered 1987 with the Amiga
selling across more applications areas
than we believed possible, With more
than 300  software packages now
available for the Amiga, we have had a
hard task choosing those to launch on
our stand a t the Which? Computer
Show".

Snapshot

The Polaroid Palette. a system which
allows photographs o f  the Amiga's
screen display to be rapidly processed
and displayed, has been implemented
by HB Marketing.

Colour prints, 35mm slides o r
overhead transparencies c a n  b e
produced fo r presentation alongside
speeches, training talks and other
presentations. The complete system.
Amiga and Palette, starts at E2,885
plus V A T  and i t's being aimed a t
marketing services, financial planners
and any audio visual organisation
needing t o  reproduce computer
generated designs.

The A m i g a  a n d  P a l e t t e
communicate v i a  the  Liquid Light
interface wh ich  connects t o  th e
Amiga's video and RS232 outputs. It is
possible to grab a colour, save it as a
modified colour and then create a
batch file fo r sequences o f modified
colours to  be implemented across a

YOUR AMIGA may 1987
6

collection of picture sets. It is possible
to crea te  cyan/magenta/yel low
separation and edit each exposure for
individual colour enhancement.

PCB Design

The E499 PCLO i s  a  professional
printed circuit design package for the
Amiga which produces finished PCB
artwork on a Houston Instruments or
similar plotter. PCLO utilises libraries
of designs which can be loaded and
manipulated on both sides of a PCB. A
high-speed routing alogorithm results
in a real circuit trace that follows all
the design rules, avoids any other
subjects and follows the shortest path.

Amiga Reference Manuals

Addison Wesley publishes the official
Amiga Reference Manuals produced in
conjunction w i th  Commodore and
wri tten b y  me mb e rs  o f  t h e
Commodore Amiga team. There are
four manuals on hardware, Intuition,
ROM Kernal, Libraries and Devices
and ROM Kernel, Exec.

A fairly high level of knowledge is
assumed by the manuals but they are
fascinating and very lucid descriptions
of the Amiga system. The hardware
manual is an overview of the graphics
and audio hardware and the peripheral
controllers. There are descriptions of
the dedicated Copper (graphics
coprocessor) and bl i tter chips. The
depth of these manuals is shown by the
eight appendices giving the  entire
register set and the uses of individual
bits.

The Intuition guide i s  essential
reading for the software writer who
wishes to imbue his programs with the
unique 'feel' of the Amiga, something
which comes through the correct use of
the Intuition user interface. There are
full guidelines as well as a complete
listing of the components of Intuition,
specifications o f data structures and
function calls.

The ROM Kernel manuals deal in
separate volumes with libraries and
devices and Exec. The former contains
vital insights into how to implement
features such  a s  graphics a n d
animation, te x t fon ts, audio and
speech. Exec. is pulled apart with all
the routines which support multi-
processing listed out and described.

These manuals a re  excellently
presented with clear layouts and text
styles. D iag rams a n d  example
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programs in the C language are for the
developer , c o m p u t e r  s c ie n c e
classroom and the dedicated home
user, who w i l l  fi n d  some general
introductions and principles as well as
appendices packed w i t h  c ode. A t
E23.70 each (E33.20 for Libraries and
Devices), these large format,  th ic k
volumes are good value. A particular
interest, e.g. generating speech, can be
quickly developed using the relevant
manual and the complete set will prove
an invaluable resource of information
for the designer o r  programmer. I f
your local dealer doesn't have them in
stock then they are available direct
from Addison Wesley. Add  1:1.50 to
cover postage and packing.

Business Updates

Following our look at Superbase in the
last issue of Your Amiga I  have been
asked to  point  o u t  tha t  Superbase
external files are files held for  'review
purposes' and ar e link ed t o  a  c o-
incident database index. I don't think
we made it clear enough that this is not
an example o f  Superbase's ability  to
extablish connections (relationships)
with any fi le or  combination o f  files
within the database.

The news of  Ariadne's SCSI/hard
drive interface f o r  1:299 and  the ir
complete 20Mb hard disk system for
1:799 leads me to think that .S'uperbase
operating with hard disk could be very
powerful core to the Amiga business
system.

Logistix is now selling for E149 on
the A m i g a .  G r a f o x  h a s  b e e n
encouraged by early sales to make the
price drop. The PC version has also
enjoyed a s imilar  drop to E99. Is  the
Amiga version better by 1:50?

Metacomco Macros

The B r i s t o l  b a s e d  w r i t e r s  o f
AmigaDOS, have announced a  new
68000 Macro Assembler. Metacomco
wrote the or iginal Amiga Assembler,
Pascal Compiler and Cambridge Lisp
interpreter/compiler and supplied to
to C o m m o d o r e  a s  s o f t w a r e
development languages for the launch
of the Amiga.

The enhanced Mac ro Assembler
boasts improved assembly speed and
new feature inc luding f u l l  mac r o
expansion directives compatible with
the Mo to r o la  spec ifi cation, T h e
software inc ludes  L ink e r ,  A m ig a
libraries, screen editor  and manual.

Holt do g e t  it?

N EWS

Price .1:69.97 ($99.95) inclusive.
Gimpel Software has introduced

Amiga-Lint, a  b u g  fi nder  f o r  C
programmers. Lint is  very fussy about
C programs, much more so than a
compiler a n d  i t  c a n  h e lp  mak e
programs more efficient by identifying
redundancy. Price S9K00.

Micro API. Ltd has launched the
APL 68000 for the Amiga emulat ing
IBM's V5APL. There's full interface to
all the Amiga's graphics facilities and
there are built- in VT100 APL/ASC
terminal emulations . T he  language
runs in its own windows and debugs in
another. A PL 68000 is priced at E200.

High Level Ventures

Level 9  compilations Silicon Dreams
and Jewels o f  Darkness a r e  n o w
available on the Rainbird label. A t
1:19.95 they  look  very  good value
beside some of the imports. Each pack
contains three full scale adventures on
disk and a novella.

In the latest, Silicon Dreams, you
play the par t o f  Kim Kimberely  in
Snoivball, Return t o  Eden and  The
Worm in Paradise. The tr ilogy boasts
over 600 illus trations  ( no t  t o  t he
highest Amiga standards but not bad),
over 13 million locations (still testing
this c laim) , 1800 word vocabulary,
new in ter pr eter ,  mu lt i- c ommand
sentences and multitask ing (you can
play two at once on a 5I2K Amiga).

Low, Price Gaines

It had to happen. This spring should
see the first release of budget software
for the Amiga.

The software house behind the
games is Anco arid the first two to be
released will be entitled Space Battle
and Demolition. Both will cost E14.95.

It's alr ight us  giv ing you an exotic
address and Z IP code for  some Los
Angeles neighbourhood but how do
you get the software?
I. C h e c k  t h e  a d s  E n g l i s h
Commodore dealers ar e  impor t ing
more and more software all the time.
2. T r y  o u r  contac t addresses/tele-
phone numbers.
3. Get in touch with Commodore UK
who can supply you with a brochure
full of  goodies for your Amiga.
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Touchline:

Commodore (UK): Commodore House,
The Switchback , G ardener  Road,
Maidenhead, Berks SL7 7XA. Tel: 0628
770089,
Addison Wesley: Finchampstead Road.
Wokinglumi Berkshire RG I  2NX.
Ariadne Software: 273 Kensal Road,
London W 10 5DB. Tel: 01 960 0203.
Cavendish Commodore Cent re/UK
Amiga Users Group: 66 London Road.
Leicester LE2 OQD. Tel: 0533 550993.
Felsina Software: 3175 South Hoover
Street, 275 Los Angeles CA 90007.
Gimpel Software: $207 Hogarth Lane,
Collegev il le ,  P A  1 9 4 2 6 .  T e l :
2155844261.
HB Marketing Ltd: Pier Road, North
Felsham T r ading Es tate, Feltham,
Middlesex TW14 O T T  T e l:  ( I I  844
1202.
JDK Images: 2224 East 86 Street, Suite
14. Bloomington, Minnesota 55240. Tel:
6/2 854 7793.
Kama Computers Ltd:  Pangbourne,
Berkshire, England Tel: 07357 4335.
Meridian Software: P.O. Box 890408,
Houston TX 77289 0408. Tel: (713) 488
2144 (USA).
Metacomco: 2 6  Por t land Squarae,
Bristol BS2 8RZ.
MicroEd: P.O .  B o x  444005, Eden
Prairie„WillneSOW 55344. Tel: 612 944
8750.
Precision Software: 6  Park Terrace,
Worcester Par k „  Surrey KT4 7JZ Tel:
01 330 7166.
Rainbird Software: 7 4  New Oxford
Street, London WC1A 1PS. Tel:01 240
8838.
Viza Software: Chatham House, 1 4
Nov Road. Chatham. Kent ME4 4•2R.
Tel: 0634 45002,
Y2 Computing Ltd: Tarmey House.
146-150 Si', Albans Rd, Watford WD2
44E. Tel: 0923 50161,
Club Amiga: 85  Upper Drunteomh
-
a
Road, Dublin, Ireland.
Independent Commodore Products
Users Group: 57 Gumzersbury Avenue.
Ealing. London 11
1
5 4 L P •  
T e l :  
0 1  
9 9 3
'

2634.
Local Commodore Business Centre:
0536 205555.
High Voltage: 53- 59 H ig h  Street.
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AB Computers: 173 Thornbury Road,
Oster/et, Is leiror th, Middlesex
- T W 74QG. Tel: 01 568 7149.
Computatill L td :  77/79 Chadderton
Way, Oldham 0L 9 6DH. Tel: 061 652
8006.
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•  Com m odoin 1280 Computer E499
•  Commodore 128 c o n
-
p u l e r

C249
•  NE W 5 I2 K  e x p a n o n  RAM E 149
•  Commodore 1571 disk  dr ivo £269
•  MPS 1000 las t NLO pr intor (269
•  190 IC  colour  m onitor £335
•  64C computer E 195
•  1541C dek  diem E195
•  64C Connois s eur  Collec tion E245

PRICES INCLUDE  V A T. B U T ADD E 5
FOR DELIVERY ( OV E RNIGHT LID)

COMMODORE - PC
All m odels  inc lude MS DOS, GW Bas ie
AGA V ideo Card, Ser ial & Nees e! pol ls .

•  PC10 IBM - PC compatible
512K RAM, 2x360K itoppy  c i n J
1 0 9 5•  PC20 IB M - A T compatible c 1 4 9 5
as abov e plus  20MB har d disk

•  PC40 IB M - X l  compatible E 2 3 9 5
wah 20 M R hard disk,
1 M B  RAM, 1,5 MB ' loopy  dr ive

ADO E 200  FOR COLOUR M ODE LS
PC P RICE S  n e e  i n e  u s e  D E L
I V E R YAND I  Y E A R ON- S ITE  M AINTENANCE

•  A rniga A  looe .4 .4 1 ,0 , , i te ,  C 7 9 5
COOK 3 e l r 5 k .  111011, i n t i k

•  S y s tem  1: As A1ee0 aeove. E 9 9 5
p:ueA l  dal RGO m o n r i o r

•  Sys tem 2: As  Sys ic itt 1.
psis 61010 3 5"  ext. O A  dr ive

•  S y s tem  3: A s  System 1, plus
A etiO Sidecar  PC-compalible

•  A1061 Amiga cotout mois ter
•  M o t e  5 ' '  external disk  d i tto
▪  A  1060 S idec ar  PC compalibk i
•  A1060 add- in  RAM 256K

ADO t o o  FOR 512K  M ODELS
PRICES INCLUDE V A T. DELIVERY,

AND 1 Y E A R ON- S ITE  MAINTENANCE

FREE GOLDEN KEY CARD!
wi th  every  512K Amiga, only  horst C a l c o .
stay a t  ov er  200  to p  ho te ls  as  o fte n  a s
y ou l ik e fo r  a  year , and  fo r  eac h n igh t' s
s tay . Jus t pay  fo r  br eak fas t a n d  d inner !

•  M e w  I  1.16 add- o i l  RAM ( 3 8 5
•  Com s pec  2 M B  add- nr i  nAr.1 C 6 5 5
•  Xebec  10 MO hard tic ls  E 9 9 5
•  x
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•  S uper B as e  Personal i 9 r o l s  f 1 2 9 ,  •  V izaWr irc  Des k Top
•  l o g i s t i x  2 y o f t
,  1 5 4  
t e  
•  
D e  
L u x e  
P a i n
t  
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•  A na l y s e  v i s  9 4  ,  •  De L u te  P r int r  V ideo
•  S c r i bb l e  II y o t s  9 4  ,  •  De Lux e M us ic
•  M C C  Pascal r i e 6 b  8 4 . 9 5  •  Dynamic  CA D
•  A C  For tr an2 3 1 / S t .
,  2 8 4  
p s  •  
A e g i s  
D r a w  
P l u
s
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Inz awr i te C las s ic  1 2 8  is  a much nuir anced successor lo
bes t- seling VizaWi Ile 64, whic h THE  TIM E S  featured in t h e ,
areciee, caSr ig it a  crontive wreera dream!'  V izaWelle Class ic

is Cer tain
.
) . 
t h e  
b e
s t  
v i e
r r d
p r e
c o e
s t e  
w
e
'
v
e  
y
o
r  
n
e
o
n  
o
n  
a
n
y

cor router , ever.. M e l e e  specially  ler  use 123 V iz aWr i te  Class ic
retskes rhaxinIUM use ot the speed. m em or y  a n t i  120-colunr it

display, s howing your doc um ent ex ac tly  as  i t  wi l l  be pr in ted
with a 30,000 w o r d  disk dic tionary . m os s wo 55K  les t ar ea, p i  opoilional p r i n te r  s upped

O re N L O  fo n ts  to r  CBM.'Epson ty po or inteis., eas y - to- tis e  r i l e n t i • : , ,
lu l l  func tion Caickilrelar, " news paper  s ty le '  columns, m a l l  m er ge n o d  much. ni i ic h e v e , .

•  V iz aWr i te  ' c las s ic '  126 5
, 0
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I UNBEATABLE SUPERBASE &  S UP E RS CRIP T B A R GA IP 5 1

•  Soperilase 128
•  S uper S c r ip t 128
•  S uper B as e: The  B ook

f  5 7 , ,  •  SuperElase 64 P l u s 4

eye) f  6 4  •  Super Sc r ipt 64
C11,91• S u p e r  Base S ta r ter  64 .>" E  37 I
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I SELECTED S OFTWA R E  F O R  Y O U R  C OM M OD OR E  1 2 0 1

Pocket P lanner  128
Swillealc  I211
Alic roClerk  125
A c c ountabi l i ty
PetSpeed 128
Super  C 128
Cobol 128
Hack Pack 12e
RamDoe 128
BrainBox IEEE
Anatomy  o f the  128
Matr ix  128

Easy to use spreadsheet * e h  4 0 0 0  col m t i o  1 4 e  .
SOreadshere hem  Tim ewor k e LIK ear lier ' - , / ,  5 4
A ll- in-one butinos s  system from Creir reorkne i E : i  9 4  • .,
SaleerPurchaserNorr inai account,. pactionee 9 9  r i
,Trio Basic  129 Cernorke, horn Ox for d Sys ionts  ? A  4 4  ,Complete C language, wi th ex tens iana 1 , s  3 4  r i
,The c om pete  COB OL package l iom  Abacus  3 4 a :
A l - in- one Programmer a Toollut &  Rnin- Dc ;It 3 9  ii•
Lightning las t Rant-Disk  tor  512K  expans ion RAM 3 4 e •
Supports PET/IEEE oinks S. pi inters elc. 1.123 or (i
4
) 7
0 ,
'

iThe 500 page ,t1Siders guide to  the 1e8 i i / r i  1 1 .1
Run tA  pregiame On your  128 -  in 17111110t1U
. 9 A ,  * I L I !

Oxford BASIC 64
The u l tim ate  Uti l i ty  pac k  fo r  y our  64...
a fu l l  P rogrammer 's  Too l i ti t (FiND, DLIMp.
CHA NGE  MERGE, RENVMBER1 plus
u l tr a- fas t Bas ic  c om piler  p lus  pr ogr am
opilm is er . analy s er  A c om pr es s or . E34.ss

14. L A K E S I D E  HOUS E , K I N G S T O N  K IL L . S U R R E  V, 1 0
-
2  7 ( Y r

E1195
E1695

E335
E269
E759
£129
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A fu l l  J A W Pascal c om pi ler  w i th  bo th
Interac tive m ode 190K t i te r  area)  & dis k

complier  m ode (120K) ... gr aphic s  &  s ound
ex tens ions ._ and bo th  s tand- a lone  and
modular  r un - l im o  op tions ! 9 /  E l l

S OFTWA RE  B A R GA IN S  F O R  Y OU R  C OM M OD OR E  1 1
4
1 1•  S u p e r Ty p e  64

•  G e o s  64
•  S i m o n ' s  Bas le 64
•  P e tS p e e d  64
•  Or fo r d  Pascal 64
•  Or fo r d  P.18e3i 64 ItLe•1
•  S u p e r  C 64

Prolessional touch- typeng trainer. cirsk er tape ; y r s  L i t e ' :
Delsklep tor  the 04 -  c r icaper  than an A n ipa ! 4 9 . e
,Programmer•s car tr idge tient Com m odor e , , , , ,  3 9 .9 -
Trio Standard 64 B as e c onpete fr ont Oni. - 1  y r e s  1 9 .e !
The comptelo J &  W P,w4al tor  your  64 t / i .  3 4 .1 '
Pascal ler  64 lope uni ts  2
. .
/ s  
1 9 . s •

Complete C language, wi lh eider:Ise:ins • , . / . .  3 4 . s i
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Prices are POST FRE E &  inc lude VAT
Order by  phone enth your  c redit card.
or send cheque...70 or your credit card
number . o r d a l  orders  welcome. Wo
despatch same day  by FIRS T CLASS
poet. II our  linos are ter se why  m il try
Our 24- hour  recoreed o d o r  serv ice.
▪ 01-541-5185 R t
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THE AMIGA USERS
GROUP UK

Join the rapidly  expanding group of
Amiga Enthusiasts for only  E20.00

a year and get  all of  these services.

* BI MONTHLY  NEWSLETTER
* BULLETIN B OA RD
* PROJECT DISCOUNTS
* PROBLEM SOLVING
* TE CHNI CA L INFORMATION

Special introductory offer on
The Miracle WS 400 Modem

antac t
THE AMIGA USERS GROUP

66 LONDON ROAD,  LEICESTER
LE2

Tel: 0533 550993

Flight Simulator 11  € 4 9 . 9 5
Scribble II  € 7 9 . 9 5
Jitter r i d  € 1 7 . 9 5
Zing  € 4 9 , 9 5Arctic Fox  £ 1 9 . 9 5
Sky Fox € 1 9 . 9 5
Marble Madness  € 2 4 . 9 5
Winter Games  C 3 9 . 0 5
Adventure con. set € 1 9 . 9 5

Post Free

New  Amiga products arriving daily

commodore centre
66 London Road, Leicester

LE2 OCID
Tel: 0533 550993

cavendish commodore
centre

The country's prem iere commodore
dealer for all  your hardware and

software requirements.

Deluxe Paint € 6 9 . 9 5
Deluxe Video  € 6 9 . 9 5
Deluxe Print € 6 9 . 9 5
2 meg ram   € 6 8 9 . 9 5
Blank disks 1101   € 1 9 . 9 5
Annigados manual! € 1 6 . 9 5

€39,9SMarauder
Leader board  € 2 4 . 9 5
Grabbit € 2 9 . 9 5
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and power attr ibuted t o  the Amiga
have not deterred software designers
from coming up with additional. and
alter nat iv e ' u s e r  i n t e r f a c e s ' .
Metacomco's She ll  is  a n  enhanced
version of  the CLI, the command line
interface which takes commands from
the keyboard and interprets them into
actions taken b y  the  Amiga  D is k
Operating System.

Shell Shock

Metacomco's people are 'insiders' as
far as the Amiga is  concerned since
they s upp lied C ommodor e  w i t h
AmigaDOS, the multiprocessing disk
operating system whic h lies  a t  the
heart of the computer. Their products
therefore can be expected to  engage
comfortably and correctly w ith  the
resident Amiga software.

This is  very much the case with
Metacomco's t  49.95 S h e l l  is
installed on the Workbench disk, in
the SYSTEM drawer and its attractive
icon (put your ear to it  and you can
almost hear the sea!) will pop up next
to the CLI when the SYSTEM drawer
is double clicked. Shell works with
Workbench V1.1 and V1.2. A patch is
provided for V1.1 which is transferred
automatically when Shell is copied via
the RAM disk.

When activated. the Shell Opens
TASK I  and draws a window in which
to work . She ll is  a  new wor k ing
environment, a version of  CLI which
offers m o r e  c o n t r o l  o v e r  t h e
Operations carried out by A migaDOS.
such as copying files, sending tiles to
devices (printer. RAM disk, serial port

REVIEW

Shell
Find out how Metaeotneo's V a l i  stood the test o f  an

intensive review.
By Anne Owen

etc.) and cataloguing a disk, The full
set of new features is shown in the 'help
screen'.

Command Line Contrast

Compared to  many 'lesser' systems,
the standard Amiga C L I  insists on
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such sophisticated actions as retyping
every command line and deleting to
correct back along a command line
(cursor keys), deletion and insertion of
characters. Pressing RETURN at any
time activates the command, you don't
have to have the cursor at the end of
the line,



As you enter a command, _Shell not
only executes i t .  i t  a ls o  helpfully
'remembers' the commands typed in.
This is the HISTORY feature. You can
tell i t  h o w  ma n y  commands  t o
remember but i t  starts with 10. The
archived commands ar e he ld  i n  a
numbered lis t. You can move up and
down the lis t with the up and down
cursor keys or retrieve a command line
from the lis t f o r  editing w ith  these
three keystrokes: n u m b e r  in list and
ESCAPE.' I f  you just want to activate
the n u m b e r e d  c o m m a n d ,  t hes e
keystrokes w ill do: ' ! ,  number in lis t
and R E T U R N ' .  • ! !  R E T U R N '
activates the last command typed.

Let's jus t  give a  br ie f  example.
Suppose y ou execute the following
sequence of  commands:

copy d e s k t o p / b a n n e r s / x t r a  t o
df I :desktop/newspaper

key 6 copy* to PRT:

then type 'history'. The following will
be printed on screen:

I c o p y  desk top/banners /x tra t o
df :desktop/newspaper

2 key 6 copy * to PRT:

Now ty pe ! I  a n d  R ET U R N  a n d
command I  is executed again. Typing
!2 a n d  E S C A P E  w i l l  r ed is p lay
command 2 for editing. Which brings
us to function key defi nition.

At Your Convenience

Shell lets you define the function keys
with the KEY command. Typing KEY
along gives you a display of the current
definitions. A  defi nition may contain
the '  A M' c o m b in a t io n  ( w h i c h
represents a  press o f  the RETURN
key) at the end of  a line. Thus a key
definition s uc h a s  ' k ey  3  assem
window.asm - o  w indow.  0  A  m '
enables the sequence to  be executed
with a single key press.

A f u r t h e r  i n v a l u a b l e  n e w
command i s  R ESI D EN T ,  w h ic h
transfers Amiga DOS commands such
as C O P Y  o r  D 1 R  i n t o  memory .
Normally such a  command is  read
from disk , executed and discarded.
Having just a few commands resident
can save a lot  o f  disk swapping and
makes a  s ingle disk  system almos t
usable! One DOS command which is
always resident in Shell is CD.

PUSH a n d  P O P  a r e  n e w

REVIE W

commands w h i c h  m a k e  u s i n g
directories easier. An A migaDOS disk
can hold up to 9000,000 bytes of data
and of ten mult ip le  directories a r e
setup to keep fi les in a managaeable
form. Thus two directories on a disk
can end up some distance from each
other in  the directory 'tree'. Us ing
PUSH a n d  P O P  y o u  c an  switch
between t w o  direc tor ies  w i t h o u t
hav ing t o  t y p e  t h e  c o m p le t e
pathnames. PUSH moves you into the
specified direc tory  a n d  remembers
whence y o u  came. Issuing a  POP
command tak es  y o u  bac k  t o  t h e
remembered direc tory  b u t  w ithout
recalling where it's come from. Issuing
PUSH again on its own returns to the
r emember d d i r e c t o r y ,  a g a i n
remembering its start point.

Paths, Aliases and Variables

For the programmer, Shell adds a
number of useful features to the CLI.
The PAT H  command redefines the
sequence o f  directories in  which the
system look s  f o r  a  command fi le.
Normally i t  w il l  look  in  the current
directory and then the C (command)
directory. So i f  you have a  utilities
directory you can add it to the search
path. This means that you can just type
the utility  name and not worry about
the rest o f  the pathname.

An alias is an alternative name for
any string you care to give it to. The
simply syntax is ALIAS < aliasname >
< actual name -
2 .  F o r  
i n s t a n
c e  
A L I
A S

c compilation. It is a nickname or short
form. I f  you can't remember what
allocations you've made then typing
ALIAS on its own reminds you.

Aliases can only be used as the first
thing on a command line and cannot
contain spaces o r  t abs  i n  t h e i r
definitions. Variables are much more
flexible. Any  part o f  a command line
may be assigned to a variable with the
command SET. Let's give an example:

alias c copy

set t  dfl :textfi les/letters

set dfLascilliles

will a llow you to  use the shortened
command line

c $t $a

to perform

copy dfl :textfi les/letters dfl :asciifi les

YOUR AMIG A may 1987
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The '$' character points the Shell in the
direction o f  a variable. I f  you now
type:

set b c St Sa

then b is defined in terms of the other
variables and now represents the entire
line. Just type Sb to execute. Individual
variables can be redefined at any stage.
For instance:

set a df0:asclifiles

would now redefine the a element in b.
b now equals:

copy dfl :textfi les/letters df0:asclifiles

The command EQU does the same as
SET but defines a variable in terms o
another using that variable's current
definition. Any  subsequent change to
that variable will not change that set by
EQU.

Shell Summed Up

The need f o r  a  brand new  editor
should n o t  b e  underes t imated.
Coming to the CLI of the Amiga from
any modern eight bit computer can be
a frustrating business -no wonder that
it's initially  'hidden' from the user. The
main limitation is the user's inability to
edit or  copy commands already typed
in. This leads to repeat typing, highly
undesirable when large pathnames are
involved. T h e r e  a r e  l im i t e d  and
inflexible ways to cut down the length
of what y ou have t o  ty pe but  the
abbreviations circumvent the system's
positive ab i l i t y  t o  mainta in long
meaninful fi lenames .  S h e l l  can
promptly snap you out  o f  this non
typist's nightmare.

The 149.95 price tag is justified b
.the overall excellence o f  the product.

The manual is over 100 pages of clearl
written text with plenty o f  examples.
The lar ge selection o n  C I A  (1.2)
commands is  added value for  those
without a CLI reference work. There is
a 'quick  reference' appendix on the
Shell-only commands and an index.

The new command editor lets yo
freely en te r  a  c ommand a n d  its
parameters and  combines w ith  the
other extended features to make Shell
easy to use, an important contribution
for the general Amiga user. For  the
software dev eloper . S h e l l  means
higher productivity 'and the keyboard.
Of these increases in ease of' use and
productivity y ou can he  sure, w i
Shell!
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Hello Neighbors!
Thank you for your support and concern for

our software products.
I have gained much experience with

microcomputer software design by acting as a
consultant and custom programmer for several
companies, including Tandy Corporation,
Timex Computer Corporation, HIM., Epson
American, Inc., and Panasonic Computers.

As founder of Micro-Systems Software, Inc.,
and the primary author of all our programs, it is
now my intent to create practical and quality
software for you, by devoting my full efforts to
the MSS Research and Development Division.

Enjoy your Amiga!

Micro-Systems Software
7 Years of Quality Software and Still Growing Strong!

M I C R O - S Y S T E M S
S O F T W A R E ,  I N C .
4301-1H Oak Circ le,  Boca Raton,  FL 33063
Telephone: (305) 391-5077

AA for a dealer demonstration of  these fine products.

For Dealer Information:
Vision Technologies Limited
Cro)don, Surrey
Tel 01-760-0013
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ONLINE!
•  Full Featured •

Terminal Program
• Unattended Operation •
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• :
Steven Pagliarulo
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FLIPSIDEI

•  Valuable Printing Tool •
• Perform Wide Side •

Print Magic
•  Print any Text or LH File wide •
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Deluxe Problem

Transformations

Amiga Agony

Until recently, I  have been using my
Amiga w i t h  vers ion L I  o f  bo th
Kickstart and Workbench, In America
however, I purchased a copy of a new
art program called Deluxe Paint 11,
only to return home and fi nd that it
would n o t  wor k  correctly w ith  my
version o f  Kickstart. He lp !  I  have
spoken t o  my  dealer who says i t  is
because the program is  American, is
this right?
David Sands, London.

No. The reason Deluxe Paint I I  will not
work is because it was designed to use
the newest, version 1.2 of Kickstart. As
all software w i l l  i n  the  future be
designed to use this system. i t would be
advisable for you to go to your dealer
and TELL him to get your disks updated
to the new versions o f both Kicks tart
and Workbench.

A fr iend of  mine recently sold me his
Amiga which he imported personally
from America in early 1986. Although
it works perfectly, I s till have to use a
transformer t o  r un the machine on
240v. As  yet I  have not  found any
software that will refuse to run on my
machine, and las t week I  was sent
copies o f  1 . 2  Wor k benc h  a n d
Kickstart, which work  perfectly. My
question is two-fold.

Firstly, can I upgrade my computer
to British PAL standards, so that I can
then us e a  Gen- lock  system? An d
secondly , w h a t  a r e  t h e  m a i n
differences between versions 1.1 and
1.2 of  Kickstart and Workbench?
P. Taylor, Camberley
To start with, yes you can upgrade your

I f  you have any technical problems concerning Amiga
hardware or software, then write in to this page and our

teams of experts will straighten you out.

machine, although it will be necessary to
ask your local dealer to get the chips
and, unless you feel very confident, top
them too. Once the chips and power
supply have been changed. you will have
a completely compatible UK Amiga,

As O r  the  differences between
versions 1,1 anti 1.2 they are basically
chalk and cheese. 1 .2  Kickstart no
longer lets the Amiga crash a t the
slightest provocation, and is essential
for using on a  PAL system. 1.2 also
allows the Amiga to  auto-configure
itself for extra RAM, allowing up to
eight megabytes a t once. For people
used t o  1 .1  t h e  most noticeable
difference wi l l  be in  the speed and
quietness o f the disk drives, which are
now a quite fast and much less noisy.

There are also differences in the
Workbench software provided with the
machine. The Preference is much more
complete, w i th  an  extended l ist o f
compatible printers, and there are a
couple of other small additions.

Disk Size?

L E T T E R S

Unlike mo s t  o f  t h e  people w h o
purchase Amigas , I  use mine as  a
business machine (although I  d o  o f
course enjoy  the  other  fac ilities  i t
provides). When I bought the machine
I was told that, when I  wanted to, I
could attach a 5.25" disk drive, and
convert my  I BM PC  fi les to  Amigaformat.

Recently I have been working more
from home and would like this facility,
do I need software as well as the drive?
M. Street, Stevenage.

There are two  completely different
solutions to your problem, and they both
achieve a  similar end; allowing you
various degrees of PC comp lability. The

YOUR AMIG A may 1987
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Jo buy a piece of hardware produced by
Commodore called the Sidecar. This is a
large box that plugs into the side of the
Amiga, and comes with a built in 5.25"
drive and a 8088 processor.

Basically the Sidecar acts as a
completely stand alone M S  D OS
machine, that uses the Amiga as an
Input/output system. I n  M S  D OS
mode, the Sidecar allows the Amiga to
run almost any IBM software. although
,vou do lose the obvious advantages of
the Amiga's i n  o p e r a t i n g
SySteni.

The other alternative is to purchase
a standard 1090 5.25" disk drive, and
some software called Transformer. This
allows the Amiga's 68000 processor to
emulate the 8088 processor, and run a
limited amount o f  PC ' software
(including certain versions of Wordstar
and Lotus 123), and to transfer data files
into Amiga format. h  really depends
how tnuch computability you need. I f
you want to bring your own software
home, the Sidecar is for you. I f  allyou
t t
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then port in into, .for example. Logistix,
then Transformer would do the job
perfectly.

Word Pro Problems

When I  bought m y  Amiga,  I  also
bought a  word-processing package
from Commodore called Textcraft. At
work I  use it  with an Epson FX100,
and a t  h o m e  I  u s e  a n  F X80 ,
unfortunately, I have found a number
of problems that spoil this  otherwise
excellent piece of  software.

Firstly, a n d  mos t  impor tantly .
when I try and print any document, all
my pages are preceded by a random
letter (generally a  W) ,  this  is  both
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annoying and t ime consuming as  I
then have t o  white out  each letter.
Secondly, i f  I  use T e x
-
t c r a f t  f r o m  
t h e

second disk drive, it sometimes hangs,
without warning, meaning I  have to
reset m y  c omputer  before I  c an
continue.

Any help you can give would be
appreciated.
D.Catlin. Inverness.

Unfortunately the printing problem is a
well known bug in version 1 of Textcraft.
To remove the random letter, you must
use the  Generic setting i n  you r
Preference, but unfortunately this then
means that you cannot use any special
typestyles! The hanging is also a result
of the early version of Textcraft you are
using, but it can be avoided by creating a
start o f day disk, and being caretid to
erase aizy_fi/es you do not need. As long
as you keep this up, you will have no
problems.

Thankfully. Commodore h a s
pmmised that there is a new and bag-
free version o f  Tex:craft on the way,
although n o  o n e  i s  sure  when.
Alternatively you could use Scribble

L E T T E R S

which, as far as I  know, has none
these type of problems.

Mathematical Speed

of

As a maths tutor . I  have been very
impressed a t  the capabilities o f  the
Amiga as a workhorse for jobs such a
number crunching and the creation of
Fractal graphics and Mandelbrots.

My only  qualm is  that the 68000
processor is  a  l it t le  s low f o r  these
purposes, es pec ia l ly  w h e n  t h e
programs hav e been wr it ten i n  a
language such as C.

Is there any way of speeding up the
processor?
Professor 13.McGrath, I lull.

To be honest, any noticeable speed
increase will cost a great deal of money,
but i f you have the funds, there are three
different processors that would achieve
the desired results. A 68010 or 68020
processor, t o  replace the  standard
68,000, would certainly nmake a speed
difference, making the machine between
10% and 30%, faster. I f  your interest is
only i n  maths, then a  68881 co-

processor, to work in tandem with the
standard 68000 would probably achieve
the most noticeable speed improvement.

Constant Kickstart

As with many other Amiga users that I
know, I am becoming more and more
tired of having to boot my Amiga with
Kickstart every time I  wish to use it.

understand that  now Kickstart
1.2 is totally  stable, Commodore has
decided to  ins tall i t  in  R O M in  the
newest machines, the A500 and A2500.
Is there any way I can get Kickstart on
ROM for  my A1000?
P. Summers, Hackney.

Until recently, th e  answer to  th is
question would have been no, but last
week 1 heard that a company in America
has started doing just that. Even more
exciting is that, as the company piliS
Kickstart 1.2 on to 256k ROM. the user
has 256k of extra FastRAM that can be
used for purposes such as a RAM disk.
At the lime o f  press, there were no
details of price or availability, but watch
this space.
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AMIGA Technical Reference Series
Commodore Business Machines, Inc. in collaborat ion with Addison-Wesley publish a
range of books which enables you to get more from your Amiga. Written by the people who
designed the Amiga, this series is the definitive source of information On the• u s e r  interface
•  int ernal  design and architecture
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Amiga Hardware Reference
Manual
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graphics and audio hardware of the Amiga
and explains its peripheral devices
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0 201 11077 6/325pp/Paper/E23.70

Amiga ROM Kernel
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Libraries and Devices
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(ROM) routines which support  graphics,
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Amiga Intuition Reference
Manual
Provides a complete description of
Amiga's user interface, Intuit ion, which Is
used to write application programs.
Assumes a knowledge of assembly
language and some familiarity with the C
programming language.
0 201 11076 8137413p/Paper/E23.70

Amiga ROM Kernel
Reference Manual: Exec
Provides a complete listing and
description of the built-in read-only
memory (ROM) routines which support
Amiga's mult iasking capabilities. Assumes
a knowledge of C and assembly language.
0 201 11099 7/281pp/Paper/E23,70
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mark i n  the fast-growing world o f
microcomputer communications, One
of the earliest sale successes was at
Mieronet, the on-line magazine on
Prestel. Staff at Micronet are looking
forward to  taking delivery o f  their
Amigas which they will use as teletext
editing workstations. Y2 Computing
are writing the software. Ruby Review.

Bulletin boa rds a r e  a l ready
embracing th e  Amiga and  A U G
(Amiga Users Group) has set up its
own information board. Cavendish
Computers a r e  o f f e r i n g  a n
Amiga/WS4000 combination a n d
membership of the bulletin board for
an all-in price.

From the United States comes
software packages like Maxi-comm,
Online! a n d  Commodore's o w n
Amigaterm. A n d  a  power ful n e w
challenger fo r  your foreign money
order i s  A-Talk. Th e  publishers,
Felsina Software, develop some strong
arguments about why A-Talk is your
best bet for comms software. A-Talk
certainly has a wide range of abilities.

Dialup

A-Tatk's screen and user interface is
built around the familiar pull-down
menus which take care o f operations
under th e  headings Project, Fi le ,
Xmodern, Kermit, Set and Dial. You
can set up baud rate from 300 (some
bulletin boards) to 9600 (computer to
computer). There is control o f parity,
stop bits, seven o r  eight b i t word,
handshaking (Xon/Xoff), protocol,
half or full duplex. The dial menu is for
selecting modem and telephone type,
and number of automatic redials and

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

Amiga On Line
Communications is fast becoming one of the most
popular computer applications. Not to be left out,

Felsina sofware has come up with A-Talk for the Amiga.
By Anne Owen

whether yo u r  modem ca n  au to -
matically hangup.

Depending o n  y o u r  modem,
dialling up and logging in can be made
incredibly easy with A-Talk. Dialling
can be automatic from a  'glorified
telephone directory'. U p  t o  1 0
different regulars can  b e  stored
alongside a login script — a disk based
textfile containing your side o f  the
dialogue which takes place with the
host computer when you ring up. A log
in script can contain commands such
as WAIT, DELAY, TIMEOUT, and
SAY.

One of the proud boasts of A-Talk
is that is supports ordinary ASCII file
transfer, XMODEM error checking
transfer and KERMIT error checking
transfer. The first of these can be used
to send messages and unimportant
data. The two latter protocols are the
most popular for sending binary files
and impo r tan t t e x t  fi l e s  f r o m
computer over the telephone. The A-
Talk XMODEM option automatically
chops b inary fi les (removes th e
padding). All modes aid the user with
prompts and status information on the
screen.

A-Ta/k supports a  number o f
screen terminal types, ANSI 77x23,
80x23 and 132 character per line. You
can configure for working with UNIX
systems. I t  supports VT100 escape
sequen-ces, VT52, 1-1I9, ANSI and
TTY, and can work with vi, emacs and
EDT VT100 editors.

Hang Up

A-Talk also has a voice option which
can be used to  alert the user to  a
successful logging-on or can enunciate
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Touchline
Name: A-Talk Price: S49.95. Machin
Amiga. Supplier: Felsina Software_

the morning's e-mail messages. There
is also a 'bell' and visual 'flash'i,y1 ich
can be used as an alarm to alert the
user to a completed operation.
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and combines with examples of all the
features on disk. These tend to  be
specifically American but give an idea
of wha t i s  needed f o r  th e  U K
equivalent. Certain ly i f  you  a re
regularly logging on to services in the
USA, A-Talk could prove very useful.
A-Talk is admirably programmable so
it is possible to  leave the Amiga to
carry out a  simply logon, send o r
retrieve, logoff operation all by itself.

The manual also provides handy
hints on what other computers will
expect by way of linefeeds and special
characters and there's a step by step
guide to linking an IBM and an Amiga
for direct data transfer.

Some features o f  A-Talk a re
available i n  pub l i c domain and
commercial software but nowhere in
those I  have seen (Starterni, Online,
and Amigaterm), have they been
combined s o  powerfu l l y . T h e
enjoyable manual and the offer o f
updates and support al low me to
highly recommend A-Talk to  Amiga
communicators.

An A-Talk Plus is already in store
with support for Tektronix 4010/4014
graphics e mu l a ti o n , Graph ics
produced on screen can be printed to
any Workbench 1.2 supported primer
or saved to  [FT files. The standard
screen can also be changed to 700 by
440 pixels fo r  additional resolution.
Price $99.95.
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COMPUTPITILL LTD
77-79 Chadderton Way, Oldham, 0L9 6DH. Tel: 061-652 8006
SOLE UK DISTRIBUTOR FOR THE FOLLOWING PRODUCTS

DISC BACK-UP UTILITY £ 3 9 9 5

AMIGA WORLD
SUBSCRIPTIONS AVAILABLE
AIRMAIL SPEED AT SURFACE
MAIL COST. £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- Basic, and
shipped with the source code provided. it  is enter-
taining, amusing, thought provoking, and just plain
fun. It you have any interest in programming in
aksic on the Amiga this is a must
have for the examples."
—MATTHEW LEEDS
Commodore Microcomputers

COMPUtiOn With A Campo* is a truly novel piece of
software that reaHy shows off Amiga's special abilities.
tu'll carry on an entertaining voce-synthests 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

LUDES AN turReoucrioN TO -

SOURCE CODE
Con Z i o n  With A Compurtit is 2,000 lines

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

Prices include V.A.T. 81 postage f29.95
Please make cheques,  P.O. 's & IVLO.'s
payable to COMPUTATILL LTD,
Trade Enquiries Invited

Colour Ink Jet Printer

is what you get
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With NIA) too
The Xerox ielzo colour ink-jet printer makes I le most of your Amiga
colour pictures, printing clear, bright images silently in 7 distinct
colours and over 4,000 shades at 240 dots per inch resolution.
the xcitoy +020 han&cs aL wouv. cotttespondence and ocsk-top
poMshint needs too! choose czom çxesidtnt fonts in vatious si2es
and achieve non ZetteR, qudity tesikts at a beaZthy 4.0 cps;

Irrox 4O2 I I  ibral Zraiga printrr'.

± 1 Avai l abl e  from your local dealer or directly from

Precision Software Ltd, 5 Park Terrace,
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Telex 8955021 Precis G
PrecisionSoftware 01-330 7166



The forte o f the Amiga is undoubtedly its graphics
capabilities. A variety of packages are now available.

but how do you make a choice?
By Anne Owen
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right computer. A  number of' software packages are now
available to exploit the Amiga's excellent display and graphics
handling.

Print Shop

The Paintin
Corner

When it comes lousing your Amiga at home to create printed
stationery. greeting cards, posters or labels then there are two
very evenly matched contenders: Primmaster Plus and Deluxe
Prim are the two currently available software packages. The
Former is black and white only. the latter colour.

This fundamental difference may take your selection for
vou because if you don't have a colour printer then pure black
and white printouts are more effective than grey shades. Of
course, in Deluxe Paint you can restrict yourself to just black
and white, or force black and white printouts via Preferences.
If you have a colour printer then make sure that you take full
advantage with the 16 colours (of 4096) of Deluxe Print. It is
possible to come up with the most attractive finished product.
Prinnitavier Plus offers: Sign. Stationery. Greeting Card.
Banner. Calendar.

Deluxe Print offers: Sign, Banner, Letterhead, Calendar,
Greeting card. 4-tile sign.

Deluxe Print i s  much more efficient i n  the creation
department. displaying both artwork and functions on  •
sereen. Clip art is loaded from disk and can be sized an
moved around the chosen paper size.

Prinunaster takes the user through a sequence o f ha
menus. The artwork is not present on screen until the lina
preview stage, no t a n  ideal situation b u t manageabl
Primmaster offers only restricted placement of graphics and
text, Deluxe Prim is much more flexible in this respect with
'moving' and copying around the artwork, be it label or poster
sized. Primmaster has the greater range of 'graphics' - sma
pictures sometimes called 'clip art' which form the equivale
of a designer's artbook.

The subject matter covered ranges from romance- heart

A M I G A  G R A P H I C S
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If you want to take things further than your 'domesi
needs then a full drawing package perhaps with the abilir
scale fo r  the printer and accompanied b y  some mi
sophisticated clip art is recommended.

Of the two print packages reviewed here. Deluxe Prin
much nicer to use and, i f you are willing to add extra disk
,clip-art you won't find many subject areas not covered. It
has the ability to export and import graphic data which meil
that i t is the ideal companion for the other packages in
Deluxe series. Primmaster offers more graphics to start
(there are also further clip-art disks) and the ability to doi
your own. It is let down by its user interface. certainly nol

n paper.
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Primmaster has the slightly more detailed graphics. Deht -preciPrint is strong on word bubbles, pointers and 'signs'. Dela backPrint also has a better range of borders but PrillintaSter
out with some lovely text fonts (Deluxe Print only uses II
standard Amiga fonts). Finally Printmaster lets you desi, t i t  I' u p  ayour own graphics. The editor works but. in Amiga terms. aissdifficult to use.
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Even More Deluxe

It is claimed that Deluxe Palm achieved 50(.1-. penetration of
Nmiga users and. i f true, that would certainly be deserved.
kers of all levels of artistic ability have enjoyed the easy to
ie hut powerful features.

And now. Deluxe Paint II is launched. There's no word of
an upgrade policy which seems a shame, especially at the
asking price.

The professional user will probably have to have it. For
he home user it's a bit steep but nevertheless, i f graphics is
our interest, justifies the whole system, computer and

soft ware.
Certainly from what we've now seen Deluxe Palm II  is

unrivalled. More than 50 new features have been added. It is
claimed to be 20'4. faster. Its creator, Dan Silva. believes the
Ilashiest new feature is perspective mapping and perspective
till. He says Dpa int 2 actually let you move a brush around in
three dimensions and construct three dimensional space grids
based on a brush painted in tow dimensions.We've also added
the ability to fill infinite surfaces with a tile pattern of a brush
seen in perspective. Another new feature, Anit-alias, allows
dean up of the brushed image to eliminate jagged edges and
distortion that result when the brush is rotated or bent."

One of the nicest additions is the stencil which allows the
.inist to define areas o f the screen in which the pixels are
locked, as i f a transparent stencil was over them. In this way
precise areas can  b e  fi l led. Another feature, 'fi xed
background', i s  analagousto fixative sprayed ove r  a
omentional painting. A fixed background cannot be altered
hut it is possible to paint on top, scrape things off, pick things
up and move them to a different position with the fixative
always preserving the underlying painting.

In One End

A M I G A  G R A P H I C S

Professional computer artists use a wide variety of toots to
enable them to  practice their trade successfully:. Like the
conventional artist they will try anything to get the required
effect. However some input derides are preferred over others
and used much more often.

The mainstay input device of the computer artist is the
graphics tablet. It represents the nearest equivalent of putting
pen to paper or brush to canvas. Anak in Research of Toronto,
Canada - a hotbed of Amiga users - has designed such a tablet
For the Amiga. It's called Easy!.

The Easyl graphics pad connects via its own interface box
ol the Amiga's expansion bus. A 'through socket* makes the
bus available to  other devices. It's a good fi rm l i t but I
wondered why. when all the other Amiga ports have splendid
screw-secured connectors, you cannot further support devices
on the expansion bus. Not Easel's fault and I  foresee no
problems with this design. A cable connects the interice to the
pad.

Any blunt instrument can be used on the 'rubbery' surface
of the pad -  i s in fact a special durable plastic designed for
easy maintenance. The pad is sensitive to the touch and the
software computes the position of the point of impact, a bit
like calculating a map reference. The pad is pretty sensitive
but needs a consistently firm pressure.

Experimenting with the art of software packaged with the

pad is a good way of g
,controlling software rea
delay between applying
screen. This i s so smal •
circumstances. Only when y'

Extension Drivers
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used to what is needed. The
, quickly but there is a small
and the effect occurring on

be insignificant i n  most
raw a long line at speed. for

instance, do you notice the o n  screen.
In buying the Easel package, including pad and software.

you are getting a complete setup for creating pictures on your
Amiga.

The art program supplied on the Easyl disk is especially
designed to take advantage of the high co-ordinate capture
rate of the pad. some 250 co-ordinate pairs a second. You can
work in any resolution. The pull-down menus can still be
operated via the mouse i f you wish, leaving the drawing to
artist and Easy!. In landscape mode the aspect ratios of the
Amiga screen and the surface of the pad are virtually identical.
In portrait mode only some of the screen is used.

Drawings from Easyl can be saved in L I T  format for
loading into other software. Indeed this is vital i f you want to
print out the drawing because there is no screen printer built-
in. One-touch commands include Fi l l . Keep. Restore and
Clear. A  set o f brushes increases the artist's options since
adjacent sampled points will always be joined up. Thinning
mode avoids clustering when drawing slowly. Direct mode
switches off the above two software control features.

If you wish to extend the power of your graphics software you
may do so trhough the use of software drivers supplied for
installation on Aegis Images and Deluxe Paint disks. The
drivers enable the soft ware to be used in conjunction with the
pad and there is one for both left and right handed users. The
menu options which appear on-screen can be reproduced with
overlays (though none are provided) and the twin red and
white buttons on the pad form the equivalent o f the mouse
right and left buttons.

Deluxe Paint features such as Fil l . Brush and magnify
actually become easier to use. Full instructions for installation
and correct configuration are in the manual. Easel 1.2 for use
with Amiga Dos 1.2 will work well with Aesis Draw and Aegis
,4nimator as well. Aegis Dralt
- i s  a  
p a r t i c u l a r l y  
p o w e r f u
l

drawing, package with scaling, multiple level zooming and the
ability  to work on two drawings at once. I t  is intended for
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commercial line drawing applications and a graphics pad is
the ideal input device.
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or she to  take ful l  advantage o f powerful features in the
currently available software. Tracing pictures on the pad can
result in very detailed reproduction. Fine editing of pictures at
pixel level is also much easier. A further application in which
Eavy/ has proved revolutionary is in the area of animation.
The skill of the anumator can be transferred directly onto the
screen and thence onto video tape. Bey tracing On paper on
top of the pad an image can be perfected and then transferred
via harder pressure on to the screen. The images are created
one by one, each one the equivalent o f a video frame. An
*animation peg bar' can be fitted to the pad.

The Easy/ package is completed by an excellent manual
packed with step by step instructions for non-specialists and
hardware details for engineers. A larger chapter is devoted to
the supplied C language and 68000 assembler tiles which are
supplied on  the EASYL disc. This information will help
software developers re jug th e  software f o r  specific
a pplications.

EASYL

Beyond the obvious artistic applications o f Easil — both
commercial and for art's sake — there arc other uses to which
the pad can be put.

It i s  an  input device suited t o  young children o r
handicapped people of all ages. It is sensitive enough to react

A M I G A  G R A P H I C S
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to gentle but firm pressure and printed overlays taped to it c
be made to  correspond to the screen layout. The Amig
ability to pop up requesters, yes/no prompt and highlight
menu options offers great potential in league with the tab
for those who cannot handle a keyboard or mouse. i t's I
next best thing to a touchscreen. more accurate and less proto confusion.

As a graphics input device Etny/ has no peers at the pri
it's a neat design, appears very robust in construction a
likely to last the vigorous use to which it will undoubtedly
put. Make space on your desk loran Easyl if you possibly ea
And Out The Other

Three colour printers are now being offered by Commodo
to try to reproduce the Amiga's beautiful screen display
hardcopy. For the commercial user there's the Mitsubishi..
thermal printer. This is being offerd to the reprogra phic trat
as part of an Amiga workstation and need not worry the honuser.

The Xerox 4020 is priced for the business tiser at t: 1.19
It's a colour ink jet and the results are remarkably goot
capturing most o f the subtlety o f colours possible on th
Amiga screen. You won't be disappointed in its performant
if you are serious about reproducing graphics on paper.

Running costs should be manageable with a single color'
ink replacement pack costing around E9D0.

At t  288.08 the Quadram Quad jet ink jet colour prink
completes the range.

M P C SOFTWARE
Arcade S ty le Games
Arctic  Fos
A iena
Baseball
Rralaccus
Deep Space . . . . . . .  •
Gr and Slam !Tennis :.
Gr id Ir on •
Marble Madness .•  •
Monkey BusineSS !K ong'
One on Or e  Basketball
Skyfox
Starglider   •
Winter  Gam es
Woi ld Gam es

Business Software
Aegis Dr aw    £ 1 2 5
Aegis Im pac t     E l l S O
Analyse V2.0   •  E 9 0
OB-Man    E 1 2 5
Dynamic  CA D   •  E425

inanc ial CoolibOok    •  E45
Fontasy   E 1 9 9
Gizmo?   £ 4 5
Log lees   • 1155

Armee Fi le 2 . . .  E 9 0
Mi A m iga Ledger   E 9 0
MI A m iga Wor d P H O N E
Nancy tS pel l  Chec k er ) ... . . . . . .  •  . . . . . .  £ 1 7
Omega E de.. . .  . . . . . . . .
Page Setter    •  £140
P Ci  0   •  0 0 0
Scr ibble •  E90
•uperbase Personal. .  •  E 1 3 5
Talker    •  •  L e s
Teat Cr aft   1 4 0
VIP Profess ional   £ 1 6 0
Zing •   •  PHONE

Adventures
Bor rowed Tim e   .  • E23
Deadline     C 2 7Enchanter  . . .. . . . . .  .
Faery Tale Adventure     E 4 7
Gui ld o f Thiev es .   .  P HONE
Hitchhikers  Gu ide    .  E27
Holly wood HiJ inx     E 2 6
Jewels o f Darkness    .  E l l /
K night Or c  ,   P H O N E
Leather  Goddesses  o f Pheb011  .  E 2  7
Mind Forever  V oy aging   .  •  E27
M indshedon •  •  . . . . . . .  . .    •  . • . £ 2 3
Portal   . . .  . . . . . . .  . .  .  P H O N E
Silicon Dreams  P H O N E
StarcroaS  E 2 7
Suspect . . . . . . . . . . .  , . . . . . . .  . . .  ,  • . .  E2?
Suspended . . . . . . .  . . . .  ,  • . . . . . . . .  E 2 7
Tass Tim es  in  Tonetown , .  .  •  . E 2 3The Paa
Tr inity  .

E27 W i s h b r i n g e r
E 2 9 W i t n e s s
PHONE Z o r k  I  •

E32 Z o r k  II_  .
£32
fi tS
E65

• E2?
£24

• £27
. . . .  1 2 7

£ 2 2
E 4 0
P H O N E

AMIGA
SOFTWARE

Gr aphic /S ound
Aegis. Animator  -  Im ages
Aegis Im ages .Aegis Sonia
Defuse Paint
De/use Paint ft
Deluxe P r i n t.. .
Deluxe V ideo . . . . . . . . . . . . . . . . . .  ,  .
Deluxe Music
Graphic rati
Ins tant Mus ic
Music S tudio

• f:27
E27

• £27
£2?

• E l l g
E84
£75
E85

1135

£99
E135
ESO

• £27
E31

SPECIAL OFFE R
Buy 3 or  more

Programmes and
deduc t 10%

Lang utige 6 •  Uti l i ties .
AC Bas ic    E 2 6 5
AC F omen , ,   £ 2 4 5
Cl im ate    1 3 2
K-SEKA   £ 7 5
lattic e C    E 1 2 0
Metaconsco Macro Assembler  . . . ,  . , .  . . . . . . .  •  E65
MelaCorsco Make   •  £44
Met3r...0Mce• Pascal . . . . . . . .  . . .  . . .  . . . . . . .  ,  •  • 1113
fi letacomc0 Shell  E 4 5
Nietacornce Toothi l  . . . . . . . .  . . .  E37
Module 2 (S tandard)    E 9 0
Module 2 'Developers )    E 1 3 5
Clucik Nibble  •  O S
The Mir ror    E 4 5
Mirror Hacker  Package  E 4 5
True Basic    E 1 6 0

Leisure S oftwar e
Archon   E 2 7
Archon II   .  E V
Balance o f Power    .  E38
Defenders o f lee Cr ew.,   £ 4 5
Dr Xes t   .  .  E 4 0
Flight S imulator  I I    E 4 5
Hacker     E 2 3
Halley Prolec t   E 4 0
Leaderboard   c 2 3
Uti le Com puter  People   •  .  E30
Racier   E 2 5
SOI   E 4 5
Seven Cities  ot Gold    E 2 7
Shanghai   £ 2 3
Silent Serv ice .   P H O N E
Sinbad  £ 4 5
Strip Poker  .  E I S

£32 ' t e m p l e  or  Ar ii.
1 I  n O Y  
i  
2 3

Na rdware

Technical Reference Manuals  P H O N E
Other  Books  P H O N E
10 3•5" B r anded discettes  . . . . . . . .  . . . . .  ,  E X /
40 .  3•5"  lockable discetre s torage box  •  . • i t a
80 •  3  5•• lockable discatte alorage box  •  ( 1 8
Mouse M at ,   E 6
Elite Joys tick    E 1 3
Professional S tandar d Joys tick    r 1 5
Arcade Joys tick    L i l t
Ouickshot IX  Joybar l  E I O
Citizen 1200 Pr inter  &  l e a d    E 2 2 0
Citizen MSP-20 Pr inter  A  Lead . . .  E 4 5 0
Ouadram Duadie l  c olour  pr inter  &  Lead .  .  • £400
Commodore MPS1000 Pr inter    E n t )
ttetex  4020 Pr inter  . . . . .  ., . . . . . . . . . . . .  •  E l  100
Other  sound digitisers    P H O N E
Amiga Computer s    P H O N E
Genlock   ,  1 4 5 0
Uncased 256K-5121( memory  upgr ade . . .  £ 9 0
Sidecar   .  E750
Pr inter  Lead   _ .  E20
ComSpec 2MB memory  upgr ade  £ 6 8 0
Add on  3 5 •  dis c  dr ive . ,  — . . . . . . . . . . .  •   .  E N G
Add on 5 25" disc  dr ive . . . . . .  . . . . . . . . . . .  P H O N E
Hard Disc  Inter lac e . . .    £ 3 3 0
20MB Har d Disc    E 9 0 0
401.15 Hard Dis c   P H O N E
Easy' Graphics  Tablet. . . . . . . . . . . . . . . . .  . •  • . .  E 5 6 0
Tr iangle Graphics  Tablet  E 3 5 0
Midi I n te r
-
t a p e  
.   
.  
1
:
5
5

Soundscape Digitis er    •  • E N
Digiv iew   E 2 0 0

New Products

TALKER
E85

FLIGHT S IM ULA TOR II
E45

SINBAD
E45

WINTER GAMES
NANCY E 4 0

(5e.000 WORD
SPELLCHECKER) T H E  M IRROR

E47 £ 4 5

AMIGA A2000 PHONE FOR DETAILS
MPC SOFTWARE

72 Julian, Rd., West Bridgford,
Nottm. NG2 SAN. Tel:0602 820106
All prices inc lude postage & VAT.

All prices correct  at t ime of
going to press E&OE
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• E 13
£18
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£13
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E220
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1200
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IONE
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Amiga Basic:
an Overview

he Basic supplied with the Amiga
was wr itten b y  Mic rosoft and is  a
variant of the standard Basic found on
many eight b it  and l o  bit machines.
The Basic carries all of  the features of
standard Mic ros oft  Bas ic  b u t  has
enhancements t o  mak e use o f  the
Amiga's extra facilities. Unfortunately
rim all o f  these are accessible through
Basic. One o f  the major  disappoint-
ments i n  th is  a l
-
e a  a r e  
t h e  
s o u n
d

commands. more about this later.
Most users that buy an Amiga will

be familiar with Basic from a previous
computer. Ev en though the dialec t
may be different, there will be many
similarities where there is only a need
to learn the new syntax.

The second advantage is that Basic
is supplied w i t h  t h e  Amiga.  I t  is
therefore very accessible at no extra
cost, and should you come up with a
chart topping blockbuster you know
that your  prospective buyers w ill be
able t o  r un y our  program w ith  no
problems.

Another adv antage i s  s peed.
Ideally, f o r  programs t o  execute a t
speeds required for  complex graphics
etc., C or an assembler are the obvious
choices. But remember, most users will
be used to  seeing Basic on eight bit
machines and believe me Basic on the
Amiga is another beast altogether. and
if used properly can equal or beat eight
bitters running machine code!

Amiga Basic also has some fair ly
dvanced functions. A n  example o f
his is  the C A L L  command which
lbws y o u  t o  c a l l  machine c ode
cituines written in assembler language
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(letting to grips with a new Basic can be a daunting
prospect. Here we try and help you on your way.

By L.K. Gibson

or C. This allows you to develop at a
nice pace starting off with just Basic.

The C AL L  command also allows
you to access some of the commands in
the system Libraries - e.g. the graphics
library -  which are a definite require-
ment for  any serious programming.

We a ll  know by  now that every
dialect o f  Bas ic  supports  var ious
standard Bas ic  commands such as
FOR. NEXT. PRINT etc. I t  is point-
less to spend any more time on these
than s imply  t o  say that  they  ex is t
within Am ig a  Bas ic , Wh a t  I  w i l l
discuss are the commands that are
slightly more peculiar to Amiga Basic
or non standard to some other dialects
of Basic, beginning with graphics.

Area fill

This command is a very fast polygon
drawing routine and incorporates a fi ll
routine. I t  uses a call to the graphics
library function AREAF ILL and can
be used with a pattern fi ll also,

Circle

This command allows various para-
meters dictating the circle included are
centre pos it ion, radius , c olour  and
aspect ratio. In version 1.1 o f  Work-
bench ( Intuit ion)  there is  no  Circ le
function in the graphics library. This is
therefore implemented by Microsoft's
own developers. Note that verion 1.2
of Workbench ( Intuition) does have a
circle function, but unless Amiga Basic
is released in a new version this will not
be utilised from Basic.
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Get and Put

This command allows  b i t  map info
from the screen to be picked up in an
array and be redrawn us ing PUT  in
another area or on a different screen. It
is very fast and can produce some stun-
ning graphics  i f  utilised proper ly .
There ar e var ious  graphics librar y
functions t h a t  c ou ld  per for m th is
operation and 1 don ' t  k now which
ones were employed b u t  I  w ou ld
hazard a  guess at  BltBitMap which
copies sections o f  Screens b it inap
(images) from one location to another
using the systems hardware Blit ter
chip.

Line
This will draw lines or boxes which can
be fi lled using the Move and Dr aw
corn ma nd s.

Objects
There are various Basic commands
that can be used for  the animation of
graphic  ob jec t s .  T h e s e  i n c lu d e
O B J E C T . A X ,  O B J E C T . A Y ,
OBJECT.CLIP, O BJ ECT .CLO SE,
OBJECT. HIT. and OBJECT.ON.

Paint
This command fills an area with colour
up to an enclosed boundary. Al l  you
have t o  d o  is  specify any  x / y  c o-
ordinate w ith in  the  shape and the
colour to be used. This command uses
a call to the graphics library function
Flood.



1

Pattern

This allows users to define the patterns
for lines, text and paint operations.

PSet and Point

I hav e  grouped thes e commands
together because they  ar e comple-
mentary functions, PSET allows you
to set any point on the graphics screen
and PO INT  allows you t o  read the
current c o lour  o f  any  p ix e l o n  a
graphics screen. The graphics library
calls f o r  these functions Wr itePixel
and ReadPixel respectively,

Screen and Window

These t w o  commands  produce a
screen, according t o  various limita-
tions, which c an be  in  any  o f  the
standard Amiga resolutions including
Interlace (400 Pixel vertical resolu-
tion). T he user must then create a
window in which to draw. The window
can be any size within the screen limi-
tations a n d  b e  rendered w i t h  o r
without system window gadgets. Note
that the standard Amiga Basic screen
and w indow can be used ( ( 40200
resolution) but the limitation is  four
colours ( two bitplanes deep), so for
any serious graphics a new screen and
window have to be created using the
above commands.

Scro
l l
This command allows a rectangle o f
almost any size to be scrolled in any
direction. The command is limited by
the fact that, as the defined rectangle is
moved, it  wipes out any background
data it touches and replaces it with the
background colour.

That concludes the discussion on
some o f  the more unusual graphics
commands, remember that not all of
the graphics commands are listed here.
Now 111 take a brief look at sound and
Speech commands.

Sound

This command i s  the mainstay o f
sound in Amiga Basic, allowing simple
sounds to be produced on any of the
Amiga f o u r  sound channels. Para-
meters t h a t  c an b e  set us ing the
SOUND command ar e  Frequency,
Dur at ion,  V o l u m e  a n d  V o i c e
(Channel) N umber .  T h e  d e f a u l t

Wave

BEEP

SAY
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waveform for  the SOUND command
is a Sine wave but this can be altered
using the WAVE command.

When a sound is played on the Amiga,
the shape of the sound is taken from a
Waveform defi ned in  memory. This
waveform defines a  sound envelope
and controls the type o f  sound pro-
duced. The shape of the waveform can
be c hanged  u s i n g  t h e  W A V E
command, th is  gives  the  effec t o f
altering the type o f  sounds produced
with t h e  SO U N D  command. T h e
waveform that y ou defi ne is  passed
from an array, containing at least 256
numbers between —128 and 127, to the
WAVE command. this  new waveform
is then valid for  the voice which you
specify. Please note, waveforms are
put into the system memory so, when
they are no longer needed, the memory
should be cleared using the ERASE
co m ma nd

This command is  probably the most
limited o f  all the sound commands
(which a r e  i n  themselves limited) .
When this command is issued within a
program there is a single audible beep
and the screen flashes once. Note that
there is a bug in the BEEP command.
See the later  section on bugs for  a
defi nition of  this.

The SAY command takes a string of
phonetic codes  a n d  speaks t h e m
according t o  a  predefi ned array  o f
parameters. T h e  parameters ar ray
includes d e fi n i t io n s  f o r  P i t c h ,
Inflection, Speech Rate ,  M a le  o r
Female Vo ic e ,  T u n in g ,  V o  u me,
Channel, Mode and Control, Most of
these parameters are self-explanatory
apart from the last two. Mode allows
you to set Synchronous or Asynchro-
nous speech. Control gives control
over speech interruption when Mode is
set to Asynchronous.

TRANSLATEin

This is a very useful command since it
will convert ordinary English text into
Phonetic codes for  use w ith  the SAY
command. This makes life easier, but
some control over the speech is lost,
because t h e  t r ans la t o r  l i b r a r y ,
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although v ery  good,  i s  sometimes
inaccurate. Also the Translator library
will give y our  speech an Amer ican
accent. Using SAY with Phonetic code
will overcome this.

'That concludes the  Sound and
Speech commands, and  unlik e the
graphics commands, they 'are all listed
above. A s  y o u  c an see, although
speech is  pretty well covered, Amiga
Basic lacks in the sound department.

Data Files

Amiga Basic can handle two types of
data fi l e  namely  R A N D O M  a n d
SEQUENTIAL. These are very easy to
set up and use.

SEQUENTIAL

These fi les  ar e easier t o  use than
Random files but are also slightly more
limited and slower. This is due to the
fact t ha t  data is  s tored as  ASC I I
characters. In order to access the Nth
piece o f  data, characters zero to  N
must be read fi rst.

Sequential fi les  m u s t  fi r s t  h e
opened with a mode specifier. This can
be Read. Wr i t e  o r  Append. Y o u
cannot open a sequential to Read and
Write at the same time. The fi le must
first be closed and re-opened. I f  a
Sequential fi le  c ontaining da ta  i s
opened with a  Wr ite mode specifier
instead o f  an Amend mode specifier,
then all data in the fi le is lost.

An optional parameter, that can be
specified in the Open command, is the
Buffer size. This  tells  the computer
how many  characters to  Read in  or
Write out in one go. The default for
this is  128 Bytes but this  can be de-
creased o r  increased a s  des ired,
Increasing the buffer size speeds up file
I/O  but makes heavier demands on
memory, s o,  obv ious ly , users mus t
reach a happy compromise.

RANDOM

Random fi les  a r e  s l igh t ly  m o r e
cumbersome to  set up and use than
Sequential fi les  b u t  t h e  benefi ts
attained may well make the extra work
worthwhile. Am iga  Bas ic  Random
files are very fast and are accessed via
their records number.

The A m i g a  B a s i c  m a n u a r s
coverage o f  the commands are inter-
changeable between t h e  t w o  data
formats, often only requiring different
parameters.
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EVENT TRAPPING

Event trapping is a means of  creating
the impression o f  two simultaneous
operations. Certain events in Amiga
Basic can be trapped and a specific
routine can be jumped to for servicing
the event. The program fl ow is then
passed back to  the stage previous to
the event trap. The most common trap.
also found on many other computers,
is ON ERROR. whereby. i f  an error
condition occurs within the program.
an error routine is executed and then
the program is either terminated or re-
started depending on the nature of the
error,

Amiga Bas ic  supports  a  w ider
range o f  Event trapping than mos t
Basics and can trap events for TIMER,
MENU. M O U S E ,  E R R O R  a n d
competitors because s ome o f  t he
techniques ac hiev ed w i t h  eYent
trapping are not possible in standard
Basics.

Event t r apping is  very  easy t o
initiate and use, fi rstly the user must
build a routine that is going to handle
an g iv en  event. This  just takes the
form o f  a standard subroutine. A n
example is to decrement an on screen
timer every second. The routine w ill
purely decrement the screen display.
There is no need for any event checks
because this routine will be called only
on the timer trap. Next we must acti-
vate T imer  event trapping, th is  is
accomplished by issuing a TIMER ON
Command.

We now have to tell Amiga Basic
where we want t o  go and on which
event. Easy, we just say: ON T IMER

) GOSUB Routinename. This  w il l
execute our subroutine called Routine-
name once every second from now on
or until event trapping is switched oft'
with ON T IMER ( I )  GOSUB O. An
ON EVENT  GOSUM 0  stops event
trapping for the EVENT specified.

MOUSE

This traps the user when the left mouse
button is pressed and is activated by
MOUSE O N : O N  M O U S E  ( 0 )
GOSUM Routinename. This  type o f
eyent trapping is useful for  on screen
mouse selections.

MENU

Providing you have set up menus using
Amiga Basic's MENU command this
aent traps the user pressing the right
mouse button and selecting a menu
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option. Pull down menus should be
used whenever possible as this gives
your program professionalism and
user friendliness.

Menu trapping is initiated with ON
MENU:ONMENU GOSUB Routine-
name. Interrogating menu selections is
fairly s traightforward. T h e  M e n u
Number selected is held in Menuld and
the Menu Item selected is found in the
Menultem var iable. I n  the case o f
Menu trapping the Routinename in
ON M E N U  G O S U B w i l l  b e  a
subroutine t o  decipher which menu
and men item was selected and then
executing another subroutine accord-
ing to that selection.

BREAK

This allows trapping of the users trying
to s top a  programs execution b y
pressing Right Amiga/Full Stop. The
event i s  init ialis ed w i t h  B R E A K
ON:ON BR EAK GOSUM Routine-
name. T he Routine called Routine-
name could just contain a RETURN,
this would have the effect of disabling
the Break sequence and nothing else.

COLLISION

This allows  programmers t o  detect
collisions on Objects (images created
us ing  t h e  0  B J E c r _ s t i  APE
command). Detection of collisions can
be inter-object or  object to  window.
Event trapping or object collisions are
initiated w ith  CO LLISIO N ON:ON
COLLISION GOSUB Routinename.
Routinename can be a subroutine to
ascertain which objec t has collided
using the COLLISION command.

Filer

Filer is an example program that can
be typed in and used immediately and
shows exac tly  h o w  a  l o t  o f  the
commands above work. Some o f  the
programming style is none to subtle. It
was originally  written for my own use
but I  have decided to  put i t  in  this
article without too many changes.

Filer can be used for  storing any
type o f  record that w i l l  fi t  in to  its
Format. There are eight fi les each o f
which c a l l  c onta in  a l l  un l imited
number of records. The record format
is 99 chars max first field, 25 chars max
for next four  fields and one char max
for the fi nal field. Filer  could be used
for s tor ing addresses and telephone
numbers.

YOUR AMIG A may 1987
21

Operating Instructions

To make your  own custom disk you
will require the F iler  disk in  drive 0
(internal) and a blank (formatted)disk
in drive I  (external).

When Filer is first loaded and run it
checks the disk in drive I t o  see if it isa
valid data disk, there are two things
which can occur at this point.

A. F iler  will see that this is a data
disk created earlier already containing
some records. I f  this is the case y ou
will be taken into the Workscreen.
B. F iler  will see that this disk contains
no records or  files, In  this  case F iler
will realise the  dis k  is  a  new  one
previously formatted and will write the
setup tiles to it

Whichever opt ion F i le r  chooses
you will eventually arrive at the Work-
screen. This is the screen where all of
the record entry is performed. There
are various menus situated at the top
of the Worksereen in the screens Title
Bar. The options provided by  these
Menus will be outlined below.

Main Furies Menu

WRITE REC: This option is used for
actually creating the records. The last
record number fi led will be displayed.
The n e x t  r ec or d number  i n  t h e
sequence will be displayed awaiting a
new record to be entered. The informa-
tion for  DAT A 1 is entered first (max
length 9 9  characters). Nex t D A T A
2,DATA 3.DATA 4 and D AT A 5 are
entered (max  length 25 characters);
Finally D AT A 6 is entered (max one
character). Finally you are asked if you
wish to enter another.

READ REC: This option allows you to
look at a particular record by entering
its number. This is useful when a print-
out h a s  been  ma d e  a n d  r ec or d
numbers are taken from this. Enter —1
to leave Read Record Mode.

CLEAR SCN:  This  opt ion does  a
simple screen clear useful f o r  some
options that do not automatically clear
themselves.

QUIT FILER: Always use this option
to leave Filer. This is the only way to
update the disk fi le which tells FILER
the fi le names and how many records
each tile contains on re-entry. I f  you
exit from F iler  in  any other way all
work from the current session will be
lost!



Utilities Menu

LAST REC: This option allows you to
display the number of the last record
stored under a particular file. Use this
option t o  monitor  the  number  o f
records under each fi le.

ALL RECS: This option displays all of
the records within the chosen fi le from
a selected record number. The las t
record number is displayed and you
are t h e n  pr ompted f o r  a  rec ord
number from wrhich t o  start display-
ing. F o r  example i f  you have 500
records under a tile and you enter ISO
at the prompt then records from ISO to
SOO will be displayed on the monitor.

AMEND REC: This option allows for
the correction o f  mistakes on a par-
ticular record, y ou mus t k now the
number of the record to be amended to
use this  option, this  is  useful once a
printout h a s  been per formed a n d
checked. An y  mistakes located can
then be  corrected using the Amend
Option.

DISK D I R :  T h is  op t ion  giv es  a
Directory listing of the files on the data
disk.

PRINT ALL: This option will pr int all
the records from the selected fi le to
printer. Do not select this option if you
do not have a printer connected or if it
is currently offl ine. Pr int All is useful
for going through all of the records on
a particular file with the aim of making
any corrections necessary.

File Select Menu

There are no preset items under this
menu, the contents are taken from the
current r ec ord d is k  inserted. F o r
example i f  when you loaded Filer you
had a Data Disk created earlier with
Filer inserted in drive I then the eight
items under this menu would be the
names o f  any fi les you created and
UNUSED f o r  a n y  fi les  n o t  y e tallocated.

If you select one of these files then
all o f  the record based options in the
Utilities and Main Funcs Menus will
work u p o n  th is  fi le.  T o  wor k  o n
another fi le select a new one from the
File Select Menu.

Alternatively i f  you have a  new
disk inserted the items w il l a ll read
UNUSED.

If one of these items is selected then
Filer w ill prompt you for  a fi le name
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which must be seven characters long.

Graphics and DOS

One o f  the most exciting things that
can be done in Amiga Basic is to call
system routines contained within the
Graphics and DOS libraries, although
to d o  t h is  y o u  w i l l  need t o  b e
conversant with the Amiga Libraries.

The system routines  ar e called
using the D EC LAR E FUNCTIO N,
LIBRARY and CALL functions with-
in A m i g a  Bas ic . T h e  L I B R A R Y
function calls a library from disk ( if  it
is not already resident in memory) and
opens i t  up ready for  access v ia the
CALL func t ion.  T h e  D E C L A R E
FUNCTION statement is used to tell
Amiga Basic which system functions
you are going to be accessing.

A lot of the system libraries require
fairly complex parameters but here
will concentrate on the simpler func-
tions requiring only one argument.

Let's take an example, the graphics
library contains the functions MOVE
and D R A W .  These t w o  func tions
allow you to specify a start point with
MOVE and a  dr aw  t o  point  w ith
DRAW. Using this method of access-
ing the libraries achieves very fast line
drawing. Let's say we want a program
that draws a line from a point 100,100
to a point 200,200. First we must open
the system's graphics  l ibr ar y  a n d
declare the two functions we are about
to use with:

DECLARE F U N C T I O N  Mov e(  1
LIBRARY
DECLARE F UNCT IO N D r a w  (  )
LIBRARY
LIBRARY "graphics. library "

The next step is to move the cursor
to the start point 100,100. We achieve
this by calling the MOVE function:

CALL Move&(100,000)

We add the & symbol to the end of
Draw because Draw is a variable. This
has now moved our graphics cursor to
point 100,100. We must now Draw the
line:

CALL Draw&000.2.001

Voila! a line appears on the screen.
There w ill be some example listings
later for  those of you that wish to try
out some actual code.

Another reason f o r  us ing t h e
system routines within your programs,
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apart from speed, is to overcome some
of the limitations of Amiga Basic. One
such limitat ion is  found in  the text
positioning commands. Normally  text
is pos itioned o n  a  graphics screen
using t h e  A m i g a  Bas ic  func t ion
L O C AT E.  U n f o r t u n a t e l y  t h i s
function o n ly  work s  t o  character
spacing and not pixel spacing.

But what if we want to place text on
the screen starting at a particular pixel.
We can achieve this using the Graphics
Library function MOVE just as we did
above, Use MOVE to locate the cursor
to the required pixel position and then
just do a standard PRINT. Using this
method o f  placing text on the screen
gives n o  l i m i t a t i o n s  t o  e x a c t
positioning.

A word o f  warning at this point,
before you can use any of the system
libraries you must create what is called
a Bmap.fi le for  each library you wish
to access. This file is constructed using
the program called Fd.Convert sup-
plied along with Amiga Basic on the
Extras disk.

The examples below will not work
without the associated Bmap.fi les.

1EXAMPLE
DEFI NT x
CHDI R " d f 0 : b m a p . fi l e 5 "
DECLARE FUNCTI O N E z e c u t e & I )
L I BRARY
LI BRARY " d o s . l i b r a r y "
CHDI R " d fl : "
T . ,
E x
e c
u t
e &
( S
A D
D (
" C
-
P R
O G
N A
M E
"

4
C
H
R
t
(
0
)
)
,
0
,
0
)

Examples

Most o f  Example I  should be clear to
you. C-PROGNAME is where you will
substitute the name of the piece of code
you wish to execute followed by any
parameters required by the code. Also
you need t o  chdir  t o  the directory
containing t h e  Bmap.fi le f o r  th is
particular Library, i.e. in this case the
Bmap.file for  the "dos, library" is  in
the directory bmap.fi les on drive O.

This example allows y ou to  run
object code (programs) written in C,
68000, Modula2 etc. from within your
own Basic programs. This can be very
useful on two counts. Firstly if you can
already program some other language
but are working in Basic and find that
Basic is too slow, all you need to do is
write a short piece of  code, and then
call that from Basic as shown above.

The second count is  where you
need t o  run a piece o f  specific code

fu
CU

fu

Sc
re

cc
he
-de
ar
&
ac



written b y  someone else and then
utilise t h e  res ults  i n  y o u r  o w n
program. This could be used for things
like calling Showilbm to display IF F
pictures and then returning to Basic
for you to render into the pictures from
Basic.

di

MENU
MENU

1 , 1 , 0 , " W R I T E  RE C
1 , 2 , 0 , " R E A D  RE C "' F i l e -

MENU 1 , 3 , 0 , " C L E A R  S CN
' C o p y r i g h t  L E E  GI BSON 1 9 8 6 . MENU 1 , 4 , 0 , " O U 1 T  F I L E R "

MENU 2 , 0 , 1 , " U T I L I T I E S "
'REM BREAK ON MENU 2 , 1 , 0 , " L A S T  RE C

MENU 2 , 2 , 0 , " A L L  RECS
REM O N BREAK GOSUB i t MENU 2 , 3 , 0 , " A M E N D  RE C"
Ct S MENU 2 , 4 , 0 , " D I S K  D I R  "
ON ERROR GOTO e r r e r h a u d l e MENU 2 , 5 , 0 , " P R I N T  A L L "
WIDTH 7 9 MENU 7 , 0 , 1 , " F I L E  S E L E CT"
COLOR 1 , 3 MENU 3 , 1 , 1 , "  " 1

.
s u b j e c t
$ ( 1 )

LOCATE 4 , 1 5 : P R I N T  " MENU 3 , 2 , 1 , "  " 1 - s u b j e c t 1 ( 2 )
I LER B y  L E E . K . G I B S O N  C o p MENU 3 , 3 , 1 , "  " 4 - s u b j e c t $ ( 3 )
y r i g h t  1 9 0 6 " MENU 3 , 4 , 1 , "  " 4 . s u b j e c t

.
- 1
-
( 4 )

COLOR 1 , 0 MENU 3 , 5 , 1 , "  " + s u b j e c t $ ( 5 )
LOCATE 7 , 3 0 : P R I N T  " W r i t t e n  B MENU 3 , 6 , 1 , "  " 4 - s u h j e c t $ ( 6 )
y L . K . G i b s o n . " MENU 3 , 7 , 1 , "  " u s u b j e e t * ( 7 )
LOCATE 9 , 5 : P R I N T  " F i l e r  I s  M MENU 3 , 8 , 1 , "  " - i - u b j e c t $ ( 8 )
enu D r i v e n  S o  P r e s s  R i g h t  Mo MENU 4 , 0 , 1 , " F i l e r  C o p y r i g h t
u s e  B u t t o n  &  Mo v e  T o  Me n u s " L . K . O I B S O N 1 9 8 6

EXAMPLE 2

CHDIR " d f 0 : b m a p . t i l e s "
DECLARE FUNCTI O N Mo v e S c r e e n (
) L I B RA RY
LI BRARY " i n t u i t i o n . l i b r a r y "
i n t u i t w i n &  =  WI NDO W( 7 )
PRI NT " I N T U I T I O N =  " ; i n t u i t w
in&
ras t & : . WI NDOW(8)
PRI NT " RA S TP URF A DDRE S S -  " : r

CALL M o v e S c r e e n & ( r a s t & , 0 , 1 0 0

FOR a  =  1  T O  4 0 0 0 : N E X T
CALL M o v e S c r e e n & ( r a s t & , 0 ,
-
1 0
D)

Example 2 shows you how to use
the MoveScreen function. Note how
we find the addresses of both the Rast-
port a n d  I n t u i t io n  w indow s  v i a
WINDOW(7) a n d  WI N D O W( 8 ) .
These are needed by the functions.

EXAMPLE 3

HDI R " d f O i b m a p . fi l e s "
ECLARE FUNCTI O N S e t A P e n ( )  L
BRARY
ECLARE FUNCTI O N M o v e ( )  L I P P
RY
ECLARE FUNCTI O N D r a w ( )  L I B R
RY
IBRARY " g r a p h i c s .  l i b r a r y "
a s t : I 4 I NDO W( 8 )
ALL S e t A P e n & ( r a s t & O )
ALL M o v e & ( r a s t & , 1 0 , 1 0 ) : P R I N

"L E E "
ALL M o v e & l r a s t & , 1 0 , 1 4 ) : F R I N

"LEE"
ALL D r a w & ( r a s t & , 1 0 0 , 5 0 )

Example 3  shows h o w  t o  c a ll
functions f o r  Mov ing the graphics
cursor, drawing lines and setting a new
pen colour. The parameters used in the
functions are as follows:

SetAPen&(rastport Address, c olour
register no).
Move&(rastport address,x,y).
Draw&(rastport address,x,y).

Example 4  c ombines  v ar ious
combinations of the others, and shows
how an effective screen clear can be
developed providing the r ight colours
are selected. Also note that using Move
& PRINT overprinting of text can be
achieved t h r o u g h  Bas ic  ano t he r

A M I G A  B A S I C

DEFI NT a - b
CHDI R " d f 0 : b m a p . fi l e s "
DECLARE FUNCTI O N S e t A P e n ( )  L
IBRARY
DECLARE FUNCTI O N -
M o v e ( )  
L I B R
ARY
DECLARE FUNCTI O N D r a w ( )  L I B R
ARY
DECLARE FUNCTI O N S c r o l l R a s t e
r ( )  L I B RA RY
LI BRARY " g r a p h i c s .  l i b r a r y "
r a s t & =WI ND1 i W( 8 )

r e d o :
CALL S e t A P e n & ( r a s t & , 3 )
CALL M o v e & ( r a s t & , 1 0 , 1 0 ) : P R I N

T " T H I S  A  T E S T "
CALL M o v e & ( r a s t & , 1 0 , 1 4 ) : P R I N
I  " O F  O V E RP RI NTI NG  T E X T "
CALL D r a w & ( r a s t & , 1 0 0 , 5 0 )
FOR a  =  0  T O  2 0 0  S TE P  2
CALL M o v e & ( r a s t & , 0 , a )
CALL D r a w & ( r a s t & , 6 4 0 , a )
NEXT
FOR a  =  1 7 9  T O  0  S TE P  - 2
CALL M o v e & ( r a s t & , a )
CALL D r a w & W a s t &
9
6 4 0 , a )
NEXT
b=b+1
I F b = 4  THE N 1 3 0
FOR x  =  0  T O  2 0
CALL S c r o l l R a s t e r & c r a s t & , 0 , 1

NEXT

feature not  accessible without going
into the system libraries.

As you may have gathered we have
only just scratched the surface when it
comes to using the system libraries, but
as t h e  k er na l manua l i s  several
hundred pages long I cannot start to go
into depth in such a short article. I only
hope you take up the challenge and

COLOR 3 , 2
LOCATE 1 3 , 6 : P R I N T  " P l e a s e  U s
e T h i s  P r o g r a m  W i t h  C a r e ,  Y o
u C o u l d  Me s s  U p  Y o u r  D a t a  D i
s k s ! "
COLOR 1 , 0
CHDI R " d fl : "
FOR t  1  T O  1 5 0 0 0 : NE X T

t o p :
OPEN " s u b j e c t s "  FO R I N P U T  A S

#1
FOR a  =  1  T O  8
I NPUT 0 1 , s u b j e c t $ ( a ) , I e n g t h (
a)
NEXT
CLOSE 1
e r r o r fl a g - 1

b e g i n :
MENU 1 , 0 , 1 , " M A I N  FUNCS "

MENU 4 , 1 , 0 , "  F U T U R E
EXPANSI ON
I F NO T fi l e n a m e T  m "  THE N
GOSUB ma k e me n u
ON MENU GOSUB c h e c k me n u : ME NU

ON
CLS

s t a r t ;
MENU O N
COLOR 1 , 0  : L O CA TE  1 , 5 5 : P R I N T

"CURRENT F I L E  =  " : fi l e n a m o r
: P RI NT : P R I N T  : P R I N T
GOTO s t a r t

w r i t e r e c :
r e q
.
*  
=  
"
"

MENU O FF
OPEN " r " , 0 1 , fi l e n a m e S , 2 0 0
FI E L D 0 1 , 9 9  A S  0 , 2 5  A S  a $ , 2
5 A S  b 1 , 2 5  A S  c $ , 2 5  A S  d $ , 1
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delve further yourselves.
Overall Am ig a  Bas ic  i s  a  Nrery

comprehensive language a n d  o n e
which I  quite enjoyed using although
at times it was very frustrating. A lot of
the inadequacies have been ironed out
in the 1.2 version which should be
available soon. In fact a lot of you may
have it  by the time of  reading this.



A M I G A  B A S I C

AS E $
BOSUR e n d r e c s u b
P RI NT " L a s t  r e c o r d  fi l e d  w a s

N o : " ; l a e t r e c : I F  NO T l a e t r e c
= l e n g t h ( s u b n o ) T H E N  l e n g t h ( s u
b n o ) = I a s t r e c

a g a i n :
c o d e % = l e n g t h ( s e b n c ) e i
PRI NT " R e c o r d  N o :  " ; c o d e ' .

r e q s u b :
PRI NT
I F r e q t = " y "  O R r e q t = " y "  THE N
COLOR 1 , 0 : P R I N T  : P R I N T  " E N T

ER R  TO  RE TA I N A N ORI GI NAL.  0
UESTI ON OR A NS WE R" : P RI NT; CO L
OR 3 , 0
L I NE  I NP UT" DA TA  1  " ; q u e s t i o n

I F L E N ( q u e s t i o n t ) > 9 9  THE N B O
SUB i n p u t e r r o r
I F  q u e s t i o n t e " r "  O R q u e s t i o n
$ = " R"  T H E N  q u o s t i o n t  =  q t ; B E
EP: COLOR 1 , 0 : P R I N T  " RE TA I NE D
": COLOR 3 , 0
L I NE  I N P U T  " D A T A  2  " ; a n e a t
I F L E N  ( a n s a t )
.
e 2 5  
T H E N  
G O S U
B

i n p u t  e r r o r
I F a n s a t = " r "  O R a n s a t = " R "  T H
EN a n s a t  =  a t : B E E P : CO L O R 1 , 0
: P RI NT " RE TA I NE D" : CO L O R 3 , 0
L I NE  I N P U T  " D A T A  3  " ; a n s b t
I F L E N  ( a n s b 4 ) > 2 5  THE N GOSUB

i n p u t e r r o r
I F a n s b l e e " r "  O R a n s b t = " R "  T H
EN a n s b $  =  b t : B E E P : CO L O R 1 , 0
; P RI NT " RE TA I NE D" : CO L O R 3 , 0
L I NE  I NP UT  " D A T A  4  " ; a n s c $
I F L E N  ( a n s c 4 / > 2 5  THE N GOSUB

i n p u t e r r o r
I F a n s e t e " r "  O R a n s e t e " R "  T H
EN a n s c $  =  c et : BEEP: COLOR 1 , 0
: P RI NT " RE TA I NE D" ; CO L O R 3 , 0
L I NE  I N P U T  " DA TA  5  " ; a n s d $
I F  L E N ( a n s d $ Y e 2 5  THE N 5 0 S UB

i n p u t e r r o r
I F a n e d 4 = " r "  O R a n s d $ = " R "  T H
EN ens c e$ =  d t : B E E P e CO L O R 1 , 0
; P RI NT " RE TA I NE D" ;  COLOR 3 , 0
I NPUT"DATA 6  " ; c o r r e c t
- IF c o r r e c t 4 = " r "  O R c o r r e c t t e

THEN c o r r e c t $  =  E S : B E E P :
COLOR 1 , 0 : P R I N T  " R E T A I N E D " : C
OLOR 3 , 0
I F L E N  ( c o r r e c t 4 ) < > 1  THE N GO
SUB i n p u t e r r o r
PRI NT
LSET =  q u e s t i o n t
[ SET a t  =  a e s a t
LSEI  b $  =  a n s b $
LSET c $  =  a n s c $
LSET d $  =  a n s d 4
LSET E t  =  c o r r e c t $
FUT # 1 ,  c o d e %
I F r e q l = " y "  O R  r e q t e " y "  THE N
RETURN

l e n g t h ( s u b n o ) = I e n g t h ( s u b n o ) e
1:1a s t r e c = l a s t r e c e 1
I NP UT" E n t e r  a n p t h e r  Y / N " ; a n o
t h e r t
I F a n o t h e r t  =  " y "  O R a n o t h e r

= " Y "  THE N a g a i n

CLOSE 1 ; O L S
l a s t r e c e l a s t r e c e l
RETURN

r e a d r e c :
MENU O FF
CLS
OPEN " r " , # 1 , fi l e n a m e $ , 2 0 0
FI E L D # 1 , 9 9  A S  q $ , 2 5  A S  a 4 , 2
5 A S  b $ , 2 5  A S  c $ , 2 5  A S  d $ , 1
AS E t

r e a d r e c i :
GOSUB e n d r e c s u b
PRI NT " L a s t  r e c o r d  fi l e d  w a s

No:  " ; l a s t r e c
I NP UT" Re c o r d  N o :  " ; c o d e %
COLOR 1 0 0 : P R I N T  " E n t e r  - 1  t o

r e t u r n  t o  F i n i s h " : C O L O R  3 , 0
I F c o d e % > l a s t r e c  O R c o d e 7 . =0
THEN BEEP:  PRI NT "RE CO RD DOES

NOT E X I S T ! " :  G O TO  r e a d r e c l
I F c o d e  % e  - 1  THE N CLOSE 1 : C
LS: RETURN
GET # 1 , c o d e 7 .
P RI NT"DA TA  1  " ; q t
P RI NT"DA TA  2  " ; a $
PRI NT " D A T A  3  " O a t
FNI NT " D A T A  4  " ; c $
PRI NT " D A T A  5  " ; d t
P RI NT"DA TA  6  " ; E $
GOTO r e a d r e c l

e n d r e c :
I F fi l e n a m e t = " U N U S E D . "  THE N
RETURN
MENU O FF
OPEN " r " , # 1 , fi l e n a m e T , 2 0 0
FI E L D # 1 , 9 9  A S  q $ , 2 5  A S  a $
7
2
5 A S  b $ , 2 5  A S  c $ , 2 5  A S  d $ , 1
AS E T
l a s t r e c = 1

d o m o r e l :
GET 1 , 1 a e t r e c
b -EOF ( 1 )
I F  b  =  - I  THE N P RI NT  " L A S T  R
ECORD WRI TTE N WAS;  " : l a s t r e c
- 1 : E O R b  =  1  T O  4 9 9 9 : NE X T : CL
S: CLOSE 1 : RE TURN
l a s L r e c = 1 o s t r e c 4 1 ;  G O TO  d o mo
r e l

i n p u t  e r r o r
-
:

BEEP
COLOR 1 , 0 : P R I N T  " I n p u t  t o o  1
ong o r  i n c o r r e c t  t y p e ,  p l e a s
e e n t e r  c o m p l e t e  r e c o r d  a g a i
n "
COLOR 3 , 0
c ode%=c ode%-1
RETURN a g a i n

c h e c k me n u :
COLOR 3 , 0
me n u i d =  ME NU( 0 )
menu i t e ( fl eMENU(1 )
ON m e n u i d  5 0 S UB  m a i n m e n u , u t e
s m e h u , fi l e s e l e c t , n o m e n u
RETURN

ma i n me n u :
ON m e n u i t e m  GOSUB w r i t e r e c , r
e a d r e c , c l e a r s c r e e n , g o b a e i c
RETURN

c l e a r s c r e e n :
CLS: RETURN

n e w- fi l e :
MENU O FF
CLS
LOCATE 1 , 1

r e e n t e r :
PRI NT : P R I N T  " P l e a s e  E n t e r  T
he Na me  O f  T h e  Ne w F i l e - M u s t

Be 7  C h a r a c t e r s  I n  L e n g t h .
I NPUT a t :  at =LI CASET ( at !)
I F NO T L E N ( a $ ) = 7  THE N P R I N T
"7  C h a r a c t e r s  L o n g  Re me mb e r !

P l e a s e  r e e e n t e r " I B E E P : O O T O
r e e n t e r
I F fi l e n a m e $ = " U N U S E D . "  THE N
s u b j e c t 4 ( s u b n o ) = a 4 : fi l e n a m e t
=a t : CL S : RE TURN b e g i n
BEEP
PRI NT : P R I N T  "S O RRY  SUBJ ECT
I N US E !  P L E A S E  S E L E CT UNUSED
• B E FO RE  NE W FI L E . "
PRI NT : P R I N T  " 1 4  T h e r e  A r e  N
o UNUSED.  O p t i o n s  O n  T h e  F I L
E S E L E CT Me n u  S t a r t  A  Ne w D a
t a  D i s k . "
RETURN

g o b a s i c ;
CLS: MENU RESET
PRI NT : P R I N T  " WRI T I NG  UPDATE
D F I L E " ;
OPEN " s u b j e c t s "  FO R OUTPUT A
5 # 1
FOR a  =  1  T O  8
I F s u b j e c t t ( a ) = " U N U S E D . "  T H E
N l e n g t h ( a ) e 3
WRITE # 1 , s u b j e c t S ( a ) , I e n g t h (
a)
I F s u b j e c t t ( a ) = " H N O S E D . "  T H E
N fl a g  e l
P R I N T " . " :
NEXT
CLOSE # 1
I F fl a g =  1  T H E N  : 5 0 S U B  d u mmy
fi l e
REM K I L L  " d fl : s u b j e c t s . i n f o "

' Remov e  RE M t o  d e l e t e  i c o n '
SYSTEM

d u m m y fi l e :
OPEN " r " , 4 1 , " U N U S E D . " , 2 0 0
FOR a  =  I  T O  3
FI E L D * 1 , 9 9  A S  q $ , 2 5  A S  a $ , 2
5 A S  b $ , 2 5  A S  c $ , 2 5  A S  c I T, 1
AS E $
c ode%=a
q u e s t i o n t e " d u m m y
a n s a $ ="d u mmy

a n s b t e a n s a t
a n s c t = a n s a t
a n s d t e a n s a T
c o r r e c t 4 = " a "
LSET q t  =  q u e s t i o n s
LSET a t  a n e a t
LSET b $  a n s b $
LSET c $  =  a n s c $
LSET d t  =  a n e d $
LBET E T  =  c o r r e c t $
PUT * I ,  c o d e %
NEXT:  CL O S E  1
RETURN
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u t e s me n u :
ON m e n u i t e m  GOSUB o n d r e c , a l l
r e c s , A m e n d r e c , r e a d d i r , p r i n t a
11
RETURN

a l l r e c s :
MENU O FF
CLS
COLOR 1 , 0 : P R I N T  " U S E  RI G HT M
CUBE B UTTO N TO  P A US E "  : PRI NT
: P RI NT : P RI NT: CO L O R 3 , 0
OPEN " r " , f t l , fi 1 e n a m e 1 , 2 0 0
FI E L D # 1 , 9 9  A S  0 , 2 5  A S  a 1 , 2
ti A S  b t , 2 5  A S  c $
9
2 5  A S  
0 , 1

AS E t

r e a d r e c 2 :
50SUB e n d r e c o u b
PRI NT " L a s t  r e c o r d  fi l e d  w a s

N o ; " ; l a s t r e c

r e d o i t :
I N P U T " S t a r t  r e c o r d  N o ;  " ; c o d
e%
I F c e d e %  >  l a s t r e c  O R c o d e %
- 0  THE N B E E F: FRI NT  "RE CO RD 0
nEs  NO T E X I S T ! " :  G O TO  r e d o i t
PRI NT " e n t e r  - 1  t o  r e t u r n  t o

b e g i n n i n g "
I F c o d e %  =  - 1  T H E N  CLOSE 1 ; 5
OTO s t a r t

d o mo r e 7 :
•  0 1 , c o d e %
b- E O F( 1 )
I F b = - I  THE N P R I N T  : P R I N T  : P
RI NT : P R I N T " l H I S  THE  L A S T RE
CORD": FOR a  =  1  1 0  9 9 9 9 1 NE X T
:CLOSE I : CL S : RE TURN
1VRI NI  : P R I N T  : P R I N T  " T h i s  r
e c o r d  N o ;  " i c o d e % : P R I N T
FRI NT"DA TA  1  " : q t
TRI NT"DA TA  2  " : a 1
PRI NT " D A T A  3  " ; b *
PRI NI  " D A T A  4  " : c 1
FRI NT " D A T A  5  " : d $
P RI NT"DA TA  6  " ; E 4
co1e%=code7.1-1
5(110 d o m o r e 3

A me n d r e c ;
I F l a s t r e c  < 2  THE N GOSUB e n d
r e c
MENU O FF
OPEN " r " , # 1 , fi l e n a m e t , 2 0 0
FI ELD # I , 9 9  A S  0 , 2 5  A S  a 1 , 2
5 A S  b $ , 2 5  A S  c $ , 2 5  A S  d $ , 1
AS E $

r e a d r e c 3 :
CLS
PRI NT " L a s t  r e c o r d  fi l e d  w a s

N o : " : l a s t r e c - 1
I NP UT" E n t e r  r e c o r d  N o  t o  a me
nd " ; c o d e %
I F e c i d e % > l a s t r e c  O R c o d e %  = 0
THEN B E E P : P RI NT "RE CO RD DOE

S NOT E X I S T ! " :  UO TO  r e a d r e c 3
SET 0 1 , c o d e %
b - E DF( 1 )
IF b = - I  T H E N  P RI NT  ; P R I N T  : P
R I N T
.
: P R I
N T " T
H I S  
I
H
E  
L
A
S
T  
R
E

LORD": FOR a  =  1  T O  9 9 9 9 : NE X T
:CLOSE I ; CL S ; RE TURN

,AMIG A B A S I C

COLOR 1 , 0
PRI NT : P R I N T  " T h i s  i s  r e c o r d

NO " ; c o d e %
COLOR 3 , 0
FRI NT"DA TA  1  " ; 0
P RI NT"DA TA  2  " ; a $
PRI NT " D A T A  " ; U S
PRI NT D A T A  4  " ; c t
PRI NT " D A T A  5  " ; d $
P RI NT"DA TA  6  " ; E t
COLOR 1 , 0
I NPUT " A me n d  t h i s  r e c o r d  Y I N
" : r e q $
COLOR 3 , 0
I F r e q l = " y "  O R r e q $  =  " V "  T H
EN GOSUB r e q G u b : CL O S E  I ; C L S :
RETURN
CLOSE 1 : 0 L 5
RETURN

r e a d d i r :
MENU O FF
L E S : P RI NT "DI RE CTO RY  O F D R I V
E 1 " : P R I N T  ; P R I N T  : P R I N T
FI L E S
FOR a  =  1  T O  9 9 9 9 : NE X T
CLS: RETURN

fi l e s e l e c t :
I F m e n u i t e m = 1  THE N fi l e n a m e $
- 5 u b i e c t - S ( 1 ) ; s u b n o = 1
I F m e n u i t e m = 2  THE N fi l e n a m e
= s u b j e c t * ( 2 ) z s e b n o = 2
I F i m n u i t e m = 3  THE N fi l e n a m e *
= s u b j e c t 4 ( 3 ) : s u b n o = 3
I F m e n u i t e m = 4  THE N fi l e n a m e T
= s u b j e c t T ( 4 ) : s u b n c i = 4
I F m e n u i t e m = 5  THE N fi l e n a m e t
= s u b J e c t t ( 5 ) : s u b n e = 5
I F m e n u i  t om=6 THE N fi l e n a m e 1
t ; -
,
u b
j e
c t
$ (
6 )
: s
u b
r i
o =
6

I F m e n u i t e m = 7  THE N fi l e n a m e l
= s u b j e c t 1 ( 7 ) : s u b n o = 7
I F me n u :  Lem-8  THE N fi l e n a m e 4
- s u b j e c t 4 ( 0 ) : s u b n o = S
50SUB u n d r e c
I F  fi l e n a m e t = " U N U S E D . " T H E N  5
OSUB n e w fi l e
RETURN b e g i n

mak emenu:
MENU 1 , 0 , 1 , " M A I N  FUNCS "
MENU 1 , 1 , 1 , " W R I T E  RE C
MENU 1 , 2 , 1 , " R E A D  RE C
MENU 1 , 3 , 1 , " C E E A R  S CN
MENU 1 , 4 , 1 , " O 1 J I T  F I L E R "
MENU 2 , 0 , 1 , " U T I L I T I E S "
MENU 2 , 1 , 1 , " L A S T  RE C
MENU 2 , 2 , 1 , " A L L  RECS
MENU 2 , 3 , 1 , " A M E N D  RE C"
MENU 2 , 4 , 1 , " D I S K  D1 R
MENU 2 , 5 , 1 , " P R I N T  A L L "
RETURN

p r i n t a l l :
MENU O FF
LLS
OPEN " r " , # 1 , fi l e n a m e 1 , 2 0 0
FI E L D 0 1 , 9 9  A S  0 , 2 5  A S  a t , 2
5 A S  b 1 , 2 5  A S  c 1 , 2 5  A S  d 1 , 1
AS E *

r e a d r e c 2 :
50SUB e n d r o c s u b

YOUR AMIG A may 1987
25

PRI NT " L a s t  r e c o r d  fi l e d  wa s
N o : " : l a s t r e c

I N P U T " S t a r t  p r i n t i n g  f r o m  r e
c o r d  N o ; " ; c o d e %
CLS
PRI NT " P R I N T I N G  PLEASE W A I T "
REM I F  c o d e % > r e c o r d n o %  THE N
BEEP; PRI NT " r e c o r d  d o e s  n o t
e NA s t " :  G O TO  r e a d r e c 2
I F c o d e %  =  - 1  T H E N  CLOSE 1 : 6
OTO s t a r t
d o mo r e 5 :
GET 0 1 , c o d e %
b = E 0 F( 1 )
I F b - - 1  THE N E P RI NT : L F R I N T
: L P RI NT : L P R I N T " T H I S  T H E  L A S
1 RE CO RD" : FO R a  =  1  T O  9 9 9 9 :
NEXT:1710SE I : C L S : R E T U R N

- - - - - - - - - - - -
L FRI NT " R e c o r d  N a ;  " c o d e ' .
EPRI NT"DATA 1  " ; q 1
L P RI NT"DA TA  2  " : a t
LPRI NT " D A T A  3  " ; b t
LPRI NT D A T A  4  " : c *
LPRI NT " D A T A  5  " ; O T
L FRI NT"DA TA  6  " : E $
c o d u % ‘
,
- c o d e
% + 1

GOTO d o m e r e 5

e n d r e c s u b :
l a s t r e c l

d o mo r e 2 :
GET 1 , 1 a s t r e c
1 3 .
-
E O
F  
(
1
)

I F b  - I  T H E N  l a s t r u c = i a s t r
cc--I .  : RETURN
1 a s t r e c =1 a s t r e c - 1 - 1 :  G O TO  d o mo
v e 2

nomenu :
RETURN b e g i n

e r r o r h a n d l e :
I F E RR = 5 3  THE N GOSUB n e w d i s

BEEP: CLS
PRI NT ; P R I N T  " Y o u  H a v e  Ma d e
An E r r o r  S o me wh e r e  P l e a s e  R e
t h i n k  A n d  T r y  A g a i n ! "
RESUME b e g i n

n e wd i s k :
CLS
BEEP
PRI NT " NE W D I S K ,  MA K I NG  F I L E

PLEASE W A I T ! "
BEEP
OPEN " s u b j e c t s "  FO R O UTP UT A
S # 1
FOR a =  1  T O  Et
WRITE # 1 , " U N U S E D . " , 0
NEXT
CLOSE 4 1
BEEP
PRI NT " U K  F I N I S H E D  P L E A S E  CO
NTI NUE"
FOR a  e  1  T O  5 0 0 0 ; N E X T
RESUME t o p

i t :
RETURN



MES R E V I E W S

iga games software currently looks  very expensive.
ough 3 .5
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packaging and stylish manual boost the costs. the games
reviewed s till appear overpriced at (29.95 each. Ar iolasoft
rightly points out the cost o f  other Amiga software and the
fact that they sell games in the UK at cheaper prices than in
America.

The packaging is exceptionally well produced although
some ol the atmospheric pictures and weird profiles take the
cult o f  the designer/programmer to new extremes. In some
cases the documentation, although vast and imaginativelY
written twilit  manual. quick reference card and sleeve) still
fails to convey the information you require amongst the hype
for the game. They all look Vel•N good on the shelf. The most
modest box  contains the mos t br il l iant  and alarmingly
addictive game. Marhit. Maihrevl. Don't miss it.

If your dealer doesn't stock Amiga games then they can be
obtained mail order from Ariolasoft, 68 Long Acre. Covent
Garden, London WC2E, WEL Telephone 01 836 3411.

a throw, you expect a great deal from the games
'leased for your Ainiga. After all. you bought it because it's a

high performance computer. out o f  the mainstream. not a
clone but a target for  the clone rs.

.S•kilox was universally popular on the Commodore 64
id its conversion to the Amiga could have been a welcome

one. It's the ultimate "blast 'cm to kingdom come
— g a m e  w i t hsome token strategy thrown in.

fhe first thing you hind out alter the impressively stirring
and military  style stereo opening tune has died away is that
mouse control is  close to useless. Joystick required. When
you've chosen from the in Liltutude of options concerning your
own ability  and the force and make-up of the enemy attack.
information about y our  immediate pos ition is  flashed on
screen, The basic map can be called up on screen dur ing
combat t o  update y ou on  the wham e positions o f  your
Skylo.v. your home base and the attacking hordes of tanks and
aircraft.

s nell as being an amazing business tool.
the Amiga is also a Jimtastic companion
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After launch. information is gleaned from a radar se
pinpointing the enemv as they close in on you. One displa
suitable f o r  general pos itioning. another f o r  pinpoint
indi% idual targets. At close range you tire on sight. When
have wiped Out one attack wave, an autopilot whisks •
a•aY to the next battleground. Just hope that the joys
doesn't give out on you or a red mist will envelop the scree
it cracks open with the heat. The lack of a real explosion is
anticlimax!

The graphics. both instrumentation and mo\ ing
hardware. are detailed but without realism. The sound
hook the Amiga up to your stereo) is straight out of a
ino% ie, Sk ijoy  is a classic game but you get the feeling t
because it•s a conversion, it's a br illiant computer ma kind
ordinary. game acceptable. An action cartoon for those
aren't easily bored by shooting things in spectacular lash
.

Price: (29, 95, Machine: Anit!,,
,
,a• S u p p l

.1tiolmol'i• 68 Long Acre. London 11:C2E 9.111. Tel. 01 8_6 3
Originality: 6/10. Graphics: 6/10 Playability : 7/10.
V i a
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ONE ON ONE

Despite the restricting scenario and screen playing area of a
one on one basketball match. One on One is a very addictive
and enjoyable game. There are many subtle variations of skill
level - make sure that you start i n  the park" to give you rsella
diance. Options are available between games from pull down
menus.

One o f  the features that is going to make Amiga games
•tand apart from the rest is the digitised sound which can be
.ncorporated into a game to give it added realism. In One on
' t h e  crowd noise is just that, a recorded basketball crowd

• • •.liplete with yells of "Shoot". The referee even yells out the
howls. "offens ive charging" and  the sound o f  the ba l l
houncing is very realistic. It's a sort of Harlem Globetrotters
cartoon but you are in there controlling one o f  the players.

The graphics and music are a bit ordinary but the game
itself is relaxing light entertainment and one I keep going back
to for a bit of fun. Mouse control is also supported so you can
p la y %vith the basic system.
Touchline
VOW: One on One. Price:I29. 9.5. Machine: Amiga. Supplier:
iriolasoft, 68 Long Acre. London WC2E 9.111. Tel: 0 1 8$6 341 1.
Originality: 7 /  10. Graphics: 6 /  10. Playability : 9 /  10. Value:

SEVEN CITIES

This game strikes me as a fairly tame piece olsoftware, Clever

M A A .  —  1 4 9 2
T r r c e r  C A P T A I A

C C OC C : M A S T O A
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software it may be with vast computer generated territories to
explore, complex maps and elements of  skill and planning
required to succeed, but it lacks immediacy and doesn't really
use the Amiga to its full. The opening screen of an an
hand writing the title with appropriate swash buckling music
is the high point.

Some token sprite graphics are employed at the court of
the European k ing before you set out on your journey o f
discovery t o  the west, Despite a  shine m a n u a l  f u l l  o f
information, the lack of on-screen prompts is annoying. Some
genuine his tor ical content w ou ld  hav e sustained mor e
interest.

Seven Cities provides your fi rst map and game but also
offers the option to create your own map discs. So, if  this is
'our sort o f  game, the lifespan is  indefi nite. A  lifet ime
exploring with Seven Cities and trading with mythical natives
is not an option I would personally consider and I think that
conventional adventure formats still have more to oiler in way
of excitement,

Joystick is  needed because both keyboard and mouse
control is very awkward. Unless you are rally besotted with
strategy type games then this one can be given a miss.
•Touchline
Name: Seven Cities. Price: 129.95. Machine: ,imiga_ Supplier:
.4riolaso0. 68 Long Acre, London 14/C2/.. WU TeL 0 1 836 341 1_
Originality: 8/10. Graphics: 5 /  10. Playability : 5 /  10. Value:
5/10.

MEAN GAME OF GOLF

What is it  about the Amiga and golf? Do those stripey-
suited marketing men reckon that the sophisticated Amiga
user leaves go of the mouse only to take up his dubs? Maybe
they're r ight since 1 was happy to take up the challenge laid
down b y  Accolade's Mean 1 8  g o l f  game and t o  draw
comparisons with Leaderboard.

From a playing point of view, Mean 18 lives up to its name
with accurate and diffi cult t o  master representations o f
famous courses such as St.Andrews. Augusta National and
Pebble Beach. There is much less tolerance oa bad play in
Mean 18 than in  Leaderboard and the Mean 18 practice
feature is a necessary preliminary phase to get a feel for the
controls and to find your own balance of power and accuracy,

Mean 18 doesn't take you round the course as smoothly as
Leaderboard since you need to click the mouse button too



often to prompt the next stage. Television techniques like fade
and dematerialise. clever though they are, slow down the pace
of the game.

The nit illiple Options on players -  up to four  types o f
scoring -  stroke. match and best ball: tees -  professional or
regular: N kill -  experienced or  beginner, make for  variation.
Beginners get caddie advice on club choice as well as perfect
aim. Game options are practice (tee, green or a hole of your
choice). begin round and quit .  You can save a  game in
progress for  later retrieval.

am not too fond o f  the graphics which make up the
course although utilis ing consistent shades for fairway, light
rough. deep rough etc. helps the player. The main let-down is
the play on the green with an overhead view of the putting
surfaces. It  destroys any feeling of realism, is awkward in use
and reminds me too much of  a snooker simulation.

A major plus for the potent ion DIY golf course designer is
the Architect supplied with Mean 18. The example fictitious
course. Rush H ill,  shows what it  can do. So if  you want to
simulate a round at your local links. Architect is the answer.
It's quite a complicated matter so you may have to restrict
your immediate ambitions to your favourite hole! You can
'paint' and s e t  down trees (which may be modified) and
bushes, modify the skyline, change the shape and position of
the green, place the tee and set par for the hole.

There's plenty of attention to detail in Mean 18 with club
choice a n d  ter rain combining f o r  t he  likelies t results.
Although Leaderboard has replied to the classic courses idea
with a  new set o f  'realistic ' courses, Mean 18*s Architect
remains unique. I think Leaderboard is the neater design but
Mean 18 has more features for  the money and provides a
tougher challenge at 'professional' level.
Touchline
Name: Mean l &  Price: 1
.
2 9 . 9 5 .  
M a c h i n e :  
A m i g a .  
S u p p l i
e r :

Plvei.‘ion ,S•oltivare. 6 Park Terrace, I f  P a r k .  Stirrer
7.11. 0 1  330 7/66

Originality: 6/10. Graphics: 5710. Playahility : 8/10. Value:
7/10.

TOUCH OF TRIVIA

Trivia Trove from Enigma is software for  those who enjoy
showing of f  their general knowledge. I f  you always win the
ubuquitous TV quiz shows like Bob's Full House while lazing
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back in your armchair then Trivia Trove will test you further.
It will also enable you to devise your Own questions in a sort of
'Trivia Construction Set'. This trivia generator manages a tile
of up to 500 questios. letting you edit them, print them out for
checking and fi nally saving to disc for retrieval by the game.
All question data is saved on the Amiga's external disc drive
and Triv ia Trove relies on a two disc system to work.

The game consists of different levels and is like some of the
arcade machine trivia games and nothing like Trivial Pursuit.
The displays are attractively drawn but there could perhaps
have been scope for some sound effects?

Each level of Trivia Trove can be completed by answering
the appropriate number of questions correctly. The questions
are 'chosen' bv the player by, typically, clicking on a mouse
button as the desired subject area is highlighted. Some of these
'choices' are crucial t o  the game, as in  Level 2 where the
sluggishness of the software reacting to the mouse introduces
an undesirable random effect. You have a time limit to select
the correct answer to the question.

Packaging and documentation is  mininlat and 'home-
made'. In general. it's a game I enjoyed. I f  you have a use for
the question and answer database then you are getting real
value for  money.
Touchline:
Name: Trivia Trove. Price: (  . M a c h i n e :  .4miga. Supplier:
Cavendish Computers.
Originality: 5710. Graphics: 6/1(1. Playahility : 7/10. Value:
6/ M.

Archon

Without dount, this is a tremendous game and an original one
despite the familiar  chessboard layout. It makes good use of
the Amiga's qualities with smooth graphics and imaginative
sound. The opening sequence is like that of  a short fi lm or
cartoon w i t h  des ign a n d  programming c redits . T h e
documentation is fulsome, with a quick reference card for the
various "pieces
- o r  
i c o n s .  
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complexities of luminance cycles.c asting spells and charmed
squares and it  does so with a fair  bit of  humour.

I certainly felt I'd got my money's worth, especially since it
call be a two player game. No humans in tonight? Then play
the computer. Depending on the current abilities (standard to
advanced) as declared by  the combatants, a handicapping
system ensures a close game.

Watch ou t  though: Yo u  can only  play  Archon with
joystick and you'll need two for  the two player mode since
direct combat is ivolved. Whenever icons clash on a square at
the "strategic" level, combat is  joined. The two icons duel
with the weapon that  is  their  speciality, with the tactics
appropriate to their style of  fighting and for as long as their
allotted lifeline will allow.

Even i n  v ic tory , t h e  ic ons  c an become weakened.
Depending on many factors they may recover somewhat or
remain weak. easy prey to another hostile icon. The wizard
finage) o f  the light side and the sorceress(of the dark ) are
central figures in the game. their spell casting can turn the tide
in their  favour through use o f  magic to REVIVE, HEAL.
EXCHANGE. IMPRISON and TELEPORT. IMPRISON
and SHIF T  T HE COURSE O F  T IME can be used with
subtlety to powerful effect on a key r ival icon.

Each type of icon has its own fascinating and fantastic set
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of characteristics and these must be taken account of  when
doing battle. The knights and goblings are the grafters of the
two sides, light and dark. By getting close and sticking with
the opponent they can come up with surprising results, There
are fl ightier characters, zombie rock throwers, fi reball firers
and twangers (archer and Manticore). The banshees are
deadly when sk ilfully  fl own in close. The Phoenix seems to
flatter to deceive but the power is there to be harnessed.

The dual personality of Archon -  light and dark, tactician
and warrior, the speed of battle but the calculation strategy
demanded for victory - makes it an absorbing game. The two
player version completes a  well designed and enjoyable
entertainment.

Touchline
Name: Archon. Pr ice: (29.95. Machine: .4miga. Supplier :
Ariolasoft, 68 Long Acre. London WC:2E91U Tel:01 836 34 II,
Originality  9 /  10. Graphics: 8 /  10. Playability : 9/10. Value:
9/ 10.

MARBLE MADNESS

When the Amiga became public property the game Marble
Madness was instantly associated with it because the graphics
served as an early demo of what the computer could do. Now
the classic arcade hit is available for all to play. Nor is it just
showy graphics; I t's st unn in g music and a game to stretch your
nerves taught as the time counts down with your goal in view,
screen after screen.

G A M E S  R E V I E W S
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The game disk is recognised by Work Bench -  the Amiga's
icon graphic/mouse environment -  and you double click the
disc icon and then the marble icon to boot the game into
action. The opening screen is  ordinary, The author. Larry
Reed, for whom I have the greatest admiration, saved the best
for the game.

Screen one, the practice run, is mastered fair ly  quickly.
The landscape is  red and yellow with black gridlines. The
three dimensional graphics are excellent, the accompanying
tune snappy, percussive, urging you on, into the groove,
rolling realistically towards the GOAL area at the end of the
path. The pattern is  set fo r  the other, more complicated
screens, to come. You should be getting plenty of bonus points
for time left after just a few runs.

Screen two and new music, a blue landscape, a deep base
bounce as you ricochet, pinball like, from the 3D blocks.
There's an agressive black marble which you can force off the
edge o f  the play ing surface for  !MOO points, green/yellow
dolly mixture creatures which send your marble into a spin
and try their best to leap on top of it -  a sticky end. You have
to negotiate ramps and bridges, spin down metallic pipes and
be ready to control your marble on a strangely angled surface
at the bottom of the shine. kgreen shaded surface. gleaming
like an empty swimming pool in the sun, puts the skids under
your marble for a final spurt to the in-GOAL area. Finished.

By now I 'v e discovered that  joystick control is  very
interior to mouse control. The original game used trackball
and a trackball option is  available for  the Amiga game. I
haven't been able to try it so mouse is next best. Two types of
trackball, jovstick and mouse are supported, as is one and two
player mode. The input device can be assigned to front or back
port. The choices are offered alter each completed game. You
can also increase the diffi culty level (less time per screen) at
this point (range 0 to 7). The two player version means two
marbles contending for the same space and can make for some
very aggressive play!

Each screen is a time tr ial. You can lose control of your
marble and it may drop beyond the 3D playing area and over
the edge with a heart rending scream/whine. An animated
hrush may come in and sweep away the broken pieces! The
marble w ill always be spun back into position but time is
ticking away. The marble may be injured and give out a yell
and spin in pain. You start to get emotionally attached to your
marble! The faster you complete the early screens the more
chance you have of  success later on so you have to balance
bonus points against the time taken to get them.

On to screen three. Dropping in a controlled fashion! from
a slide, the marble has to negotiate a groove cut in the surface.
Vital seconds can be wasted in this awk ward maze. The screen
is dark . the colours  and mus ic  foreboding. T he tempo
quickens as you try to didge the green slime that dissolves your
marble instantly on contact. Rolling down a red metallic shaft
brings more points. The paths get even thinner and a sharp
rising corner finishes the screen. G O AL!

Screen four . red and gold graphics and the aerial race
bonus. The marble drops f r om a  high platform (  like an
elevated golf tee), down a slide and out into space. As you hit
the platform below, you have to employ reverse thrust on the
mouse to stay around. I  titling the joystick or mouse button
gives the marble a temporary boost in speed. This can now be
used to ,iump gaps in the paths. I t  is also needed to rush past
the vacuum cleaner-like heads which pop up and, vibrating.
suck at your marble, throwing it off course and, if  it gets held



in the suction. destroying it completely.
The marble also finds itself catapulted from one platform

to another. On landing a really agressive black marble gets
alter you. You're lucky to stay abovc ground at this point.
Metal rods now poke up from the path. steering you over the
edge. As  well as  negotiating the corners you have three
malicious rubber hammers popping up out of trap doors to
dislodge you, working in unison to bring a frustrating end to a
brilliant run to GOAL.

Screen five -  the crazy screen -  and, as it sayd on screen.
"Everything you know is wrong'. From now on it's  uphill.
climbing thin ramps arid being suckled up pipes. A new and
deadly airborne peril further complicates the perilous journey
of your marble. Great tune.

Get through this one and it's on to the ultimate level. Out
in space with an icey surface to make changing direction
extremely diffi cult. Progress is further delayed by bridges that
form before your eves.

The music which accompanies each level plays a great part
in hook ing t he  play er  in t o  the  game. Sequencer s ty le
electronic sounds combine with electronic piano chords and
the s ound effec ts  un ique t o  computer  games. These
accompany the marble as it slides down shutes arid hits rough

A 1E I _  V'
Advanced Communication and

Terminal Program for the AMIGA
• K E RMI T -  XNI ODEMI CHECKSUM •

XNI ODEM/ CRC -  ASCI I  • Binary  fi les
are stripped of padding characters.

• DI A L - A - TA L K  - Phone directory, redial
and script language f or auto-login. P r o -
grammable function keys.

• VT100/VT52/1119/ANSI tTTY - Ri l l  emu-
lations including 132-chartline mode.

• MULTI -TASKI NG SPOOLER - For con-
current printing and saving of  files during
your terminal session. Saves money.

• VOI CE OPTI ON - For having mail read
aloud and for telling you how the call and
login are progressing.

• SETTI NGS • Over 10 modem t y ps  sup-
ported. A l l  communication parameters, in-
cluding X
,
o n / X -
o f f .

A-TALK lists for S49.95.
$2.00 shipping; CA residents add 6.5% sales tax.

Felsina Software
3175 South Hoover Street, 4275

Los Angeles, CA 90007
(213) 747-8498
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or icey terrain. The music serves another purpose, waking
(.)ti up when the next level arrives ((lie disk drive is accessed

before each new screen and takes some seconds). T he
completion of each level is greeted with a variety of fanfares in
the style of  the main music.

The graphics are xvry effective. The three dimensional
terrain is made even more convincing by !lase light and shade.
Each screen is full of detail: when a bridge is raised you can see
the mechanism beneath and some o f  the creatures have an
almost organic appearance, the slime glows fluorescent green
and a fl at surface does the equivalent of  a Mexican wave!

Playing Marble Madness gives you the same feeling as
walking a tight-rope, teetering on the edge of failure but with
triumph in view. Even at currently inflated Amiga prices, the
game is an essential purchase. I t  was Atari's  in the Arcade,
Electronic Arts have produced it for the Amiga and you can
get it from Ariolasoft in the UK
'I 'one/dine
Name: Marble Madness. Price: C29.95. Machine: Amiga.
Supplier: Ariolasoft. 68 Long Acre. London WC2E9/IL Tel:01
836 3411.
Originality: 8/10. Graphics: 9/10. Playability: 10/10. Value
10/10.

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

Every week millions of advertisements appear in print, on posters or in the cinema
Most of them comply with the min contained in the British Code of Advernsing
Practice.

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

send you an abmiged copy of the Advertising Code Then, if an advertisement
bothers you, you'll he justified in bothenng us

The Advertising Standards Authority.
If an advertisement is wrong, we're here to put it right.
ASA Ltd, Dept 2 Brook House, Tomngton Place. London VIC IE . 71
-
IN

spdceu  dunisted in the Interests of high standanis of advemsiriW

The Nottingham
68000 Centre

The Nottingham 68000 Centre is a new shop
specialising in software. hardware &

peripherals soley fo r  68000 based machines
(Amiga. ST & QL)

The Nottingham 68000 Centre,
40 Bridgford Road, West Bridgford,

Nottm. T e 1 : 0 6 0 2  455114
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the Magical
Land of Holm,

where you will
participate in the adven-

tures of three brothers as
they seek their ultimate fate
in The Faery Tale Adventure.
Travel with brave lullan. lucky
Philip and gentle Kevin. on their quest through a faeryiand full
of vicious monsters, enchanted princesses, fearsome dragons
and even a kindly old woodcutter or two. The extensive
landscape of forests, oceans. deserts. mountains. castles, caves.
and villages will take you weeks to explore, let alone conquer.

17408 CHATSWORTH ST., GRAN 2.: -  _ _ : 2 .  . • z
DEALER S %QUM IES INVITE: -

Haba Systems Limited, Pier Road, North Feltham Trading Estate. Feltham, Middlesex TA/14 OTT
Tel: 01-751-6451 T e l e x :  934689 HABA G
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word a t the moment is Desk Top
Publishing, or DTP to jargon lovers.
From the moment that Apple released
the Macintosh based DTP package,
using a  laser printer capable o f
producing text of near-typeset quality.
the market exploded, until soon there
were hundreds o f  products ranging
from the most rudementary poster
printers, to some incredibly complex
packages capable o f  producing a
complete magazine.

When the Amiga was officially
released in the UK, there were already
companies developing DTP software,
but as so often happens nothing was
ever produced except a few good ideas.
One company tha t d i d  bother to
exploit the possibilities of this 'colour
Macintosh' i s  T h e  G o l d  D i s k
company, a n d  t h e i r  p ro d u c t ,
PageSetter, , h a s  recently become
available.

First Impressions

Immediately u p o n  opening th e

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

Desk top publishing is taking off in a big way. The Gold
Disk company is determined that the Amgia won't be

left behind in the rat race.
By Georges Dural

manual, I  was endeared t o  th i s
program for, unlike so many software
packages, it has no protection, thereby
allowing the honest user to  make
backups for personal uses. I have spent
too many hours trying to salvage lost
programs and data t o  be fond o f
programs that arrive with ridiculously
stringent protection.

Unlike a lmost a l l  t h e  o th e r
currently available business machines,
software written for the Amiga does
not need t o  include complicated
printer routines, a s  these are  a l l
handled b y  Preference (the system
setup program). Th i s means th a t
Programs such as PageS'etter can work
on a variety of printers, although as vet
only on one group o f laser printers.
the Hewlett Packard Laseijet range.
With care, however, excellent results
can be achieved on a variety of printers
including most o f the popular Epson
compatibles.

As wi th  a l l  good software fo r
mouse based systems PageSetter
makes the most of the easy to use icon
system and, unlike almost all the other
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DTP packages I have seen, within 10
minutes it is possible to have the main
structure of a page planned out,

Starting Out

To create a page Pagesetter works in a
series of 'boxes', Each box, created by
the user, can be any size and can
contain either graphics or text. There
are two ways of creating boxes. Either
you can pick the box icon, and create a
box on the screen. or you can import a
picture o r  sonic text from outside
PageSetter and  use th e  A  utobos
function to create a box o f the right
size.

Boxes can be as big or small as the
user wants, and in  order that long
passages of text can be included, boxes
can also be linked. When setting up the
page, it is always necessary to zoom in
on certain sections and PageSeuer uses
the familiar 'Magnifying glass' icon
This can zoom right in on any sectio
of the page. not at all, so that the pa
is in WYSIWYG (What You See
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Typeface Sizes available (point)

Ruby 8 12 15
Sapphire 15 14 18 1 9
Opal 9 11 12
Garnet 9 16
Diamond I / 20
Emerald 17 20
1 opaz 11 (=8 9 in ROM)OM

What You Get) format. Once you have
created a box, you can make the most
of some of the available effects_ In this
mode i t  i s  possible t o  change the
texture for  the box  background, the
style of border, the font for the box, the
justification, and so on.

Graphics

In addition to  complex text layouts.
Pagesetter allows  t he  user  t o  add
graphics any where o n  t h e  page.
Although PageSetter comes w ith  a
variety of basic pictures. it is the ability
to impor t  I F F  ( International F i l e
Format) graphics from packages such
as Deluxe Paint and Aegis hnages that
allows the user to create some truly
stunning layouts. To make the most of
the graphics ability  to Page,S
.
e t te r ,  i t  i s
necessary to use the Palette control of
Dehixe Paint t o  render the pictures
black and white, for  PageSetter was
designed before Eddie Shah decided
that colour was a necessity.

As w i t h  a n y  complex  program
PageSetter takes some getting used to,
and many early pages will he no more
than a n  unr e la ted c o llec t ion o f
garbage. A  f e w  h o u r s  p lay ing ,
however, is  one o f  the best ways to
learn the ins and outs of programs such
as this. and I for one found the manual
both comprehens ive a n d ,  f o r  a
c omputer  m a n u a l , s u r p r i s in g l y
understandable!

In o r d e r  t o  c ope  w i t h  s emi-
professional publications. PageSetter
has the ability  to create a document of
up to 99 pages long. However, as the
main program is 141k. and each page
(without complex graphics) takes up
between 7k and 10k, most unexpanded
Amigas w i l l  b e  able t o  produce a
document u p  t o  about 40 pages in
length.

Editors

Although PageSetter  i s  in tended
primarily as a page design and layout
package, i t  does  contain power ful
graphics and text editors that, because
they were designed specifically for the
package, are often better  suited for
producing graphics and text than other
'external' programs . T h e  gr aphic
editor has several features that make it
unique, and perfect for  DTP.

First and foremost it  is black and
white. This is because eventually it will
be printed, and very few people have
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colour printers. To make the most of
the graphic editor, there are a variety
of shades that can be used, and if  you
import a colour picture from another
package. t h e  shading w i l l  a lmos t
certainly be very unpredictable.

Another  m a i n  d if f e r enc e  i s
that Pacesetter  us es  a  graphic s
resolution of 640 x 200, whereas most
graphics packages uses 320 X 200. This
is to maintain as close as possible a
correlation between the screen and the
printer on which the hard copy will be
produced. T he graphic editor  has a
variety o f  functions that w i l l  a llow
most artists (or in my case idiots) to
create something that appears to be a
picture, although the quality  o f  the
picture i s ,  a s  a lway s ,  d i r e c t ly
correlated to  the amount of  time you
spend produc ing it .  Once you have
created a  masterpiece, i t  w i l l  b e
necessary to frame it, in order that its
size c a n  b e  man ipu la ted ,  a n d
eventually so that it will fi t in the hole
you have made for it!

Although t h e  graphic  editor  is
important, the par t o f  the program
that most serious users will spend most
Lime with is the text editor. As with its
graphics s ibling, the tex t  editor  is
different i n  many  ways t o  external
word processors. Because of the power
of PageSetter 's  o w n  f o r ma t t in g
commands, i t  t r ea t s  f o r m a t t in g
commands in improved text as words,
which must therefore be removed by
hand, Thank fully , the program can
successfully impor t  tex t f r om either
Texteraft o r  .S•cTibble! w ithout  any
problem.

Manual On

Most users of PageSetter will, it seems
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to be expected, complete novices to the
world o f  publishing and, to that end,
the manual spends a great deal of  its
time telling the user how to set out
pages. and how to  grab the readers
attention. Thankfully  this is done in a
matter of fact manner and surprisingly
manages t o  a v o i d  b e i n g  t o o
patronising. Chapters deal with setting
up newsletters, c reat ing advertise-
ments, and lay ing out a page with a
photograph.

Summing Up

As you would expect on a program
such as this , the fonts  available are
only those that the Amiga provides
(table 1), and there is no facility for the
user to define or import any new ones.
When c ompared t o  t h e  l ik es  o f
PageMaker on the Apple Macintosh,
PageSetter seems to be very Basic, but
then i t  nev er  c la imed t o  b e  a
profess ional p u b l i s h in g  s y s tem.
However, fo r  anyone who wants t o
produce newsletters that  look  very
impressive, o r  bas ic  advertisements
with p r e t t y  b l a c k  a n d  w h i t e
picture, Pagesetter could be just the
ticket. I t  is easy to use, comes with an
excellent manual, and teaches many of
the fundamenta ls  necessary  f o r
successful DTP.

Considering the poor quality  of  a
a great deal o f  the software available
for t he  Amiga,  inc luding some o f
Commodore's own, it is refreshing to
find a company that cares enough to
put this  much work into a product.

Touchline
The G old Disk  I n c  P.O. Box  789.
Streetville, Ontario, O M  2C2
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Programmers cast their vote!
Right now, leading software developers
are hard at work on the next generation
of Amiga:k products. To  add the
spectacular sound effects we've all
come to expect from Amiga software,
they are overwhelmingly choosing one
sound recording package...
FutureSound. As one developer put it,
"FutureSound should be standard
equipment for the Amiga."
FutureSound the clear winner...
Why has FumreSound become the clear
choice for digital sound sampling on the
Amiga? The reason is obvious: a
hardware design that has left nothing
out. FutureSound includes two input
sources, each with its own amplifier,
one for a microphone and one for direct
recording; input volume control; high
speed 8-bit parallel interface, complete
with an additional printer port; extra
filters that take care of everything from
background hiss to interference from

"Open the pod bay doors, HAL..."
the monitor, and of course, a
microphone so that you can begin
recording immediately.
What about software?
FutumSound transforms your Amiga
into a powerful, multi-track recording
studio. O f  course, this innovative
software package provides you with all
the basic recording features you expect.
But with FutureSound, this is just the
beginning. A  forty-page manual will
guide you through such features as
variable sampling rates. visual editing,
mixing, special effects generation, and
more. A  major software publisher is
soon to release a simulation with an
engine roar that will rattle your teeth.
This incredible reverberation effect was
designed with FutumSound's software.
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Question: What can a 300 pound
space creature do with these
sounds?

Answer: Anything he wants.
Since FutureSound is IFF compatible
(actually three separate formats are
supported) your sounds can be used by
most Amiga sound applications. With
FutureSound and Deluxe Video
Construction Set from Electronic Arts,
your video creations can use the voice
of Mr. Spock, your mother-in-law, or a
disturbed super computer.
Programming support is also provided.
Whether you're a "C" programming
wiz or a Sunday afternoon BASIC
hacker, all the routines you need are on
the non-copy protected diskette.

Your Amiga dealer should have
FutureSound in stock. If not, just
give us a call and for £195.50 in
cash with order we'll send one right
out to you. Ahead warp factor one

DISTRIBUTED IN THE UK BY:

ATR1  cAo,MPLITER SAFTIA/ARE LtdOFFICIAL COMMODORE AMIGAcP
, D E A L E R S  
T e l :  
0 9 2 7 7  
6 9 0 8 1

31 OAK GREEN, TANNERS WOOD, WATFORD, HERTS WD5 OPG.

Applied Visions, Inc., Suite 2200, One Kendall Square
Cambridge, MA 02139 (617) 494-5417



In my view, the crucial part o f any
piece of software is the graphics. There
are very few items which need no
attention to graphics, with even a text
only package being improved by a
redesigned font.

In this article, I  want to  give a
detailed r u n  down  o f  the  C64's
graphics capability and how you can
use i t. Where i t simplifies life, I  will
give listings of of helpful routines

Vie Chip

Everyman's
Guide to
Graphics

First, let us consider the driving force
behind graphics, the VIC-II chip. This
chip controls the  graphics system
which can in  turn be altered via a
number of registers. These registers are
memory mapped allowing you  t o
change them easily. Table I  lists the
most useful registers.

That's a  pretty meaty lump o f
information and it's only provided as
reference material. The rest o f  this
piece will show you how the more
important registers are used.

If you  wan t t o  use you r  6 4
efficiently, an appreciation o f how i t
handles i ts  memory i s  necessary.
Figure I gives a simple memory map.

C64 G R A P H I C S

Graphics are a fascinating application for the C64. In this
comprehensive guide, w e  po in t th e  w a y  t o  better

understanding and use of this facility.
By Alien Webb

Table 1
Register
SD000-$D010

(53248-53264)
81)011 (53265)

SD012 (53266)
SD013-$D014

(53267-53268)
$D016 (53270)

$D017 (53271)
SD018 (53272)

SD019 (53273)
SDOIA (53274)
$130113 (53275)
SDOIC (53276)
SD OID (53277)
SDO1E (53278)
SDOIF (53279)
$D020 (53280)
$13021.$1)024

(53281-53284)
SD025-$D026

(53285-53286)
8D027-SDO2E

(53287-53294)

Function
Sprite positions

Bit
7 R a s t e r  Compare
6 E x t e n d e d  colour mode
5 B i t  map mode
4 B l a n k  screen
3 2 4 / 2 5  row tcxt

2-0 s m o o t h  scroll Y direction
Raster Read/write
Light Pen registers

4 M u l t i c o l o u r  mode
3 3 8 / 4 0  column text

2-0 S m o o t h  scroll X  direction
Y expand register
Memory Control Register

7-4 s c r e e n  matrix
3-1 C h a r a c t e r  table

Interrupt register
IRQ mask register
Sprite priority register
Sprite colour mode register
X expand register
Sprite to sprite collision register
Sprite to background collision register
Screen border colour
Background colour registers

Sprite multicolour
registers
Sprite colour registers

YOUR COMMODORE may 1987
93



The memory map can be considered to
consist of two layers. The bottom layer
is a block of 64K of RAM. On top of
this are superimposed two areas o f
ROM and other chips. Since different
devices occupy the same addresses, a
register at address one is used to decide
which are switched in. In normal use,
the R A M  under th e  R OM s  i s
unavailable to Basic but it can be used
for graphics.

The 64 treats the block of RAM as
four banks of 16k:
Bank0-$0000-$3FFR0 to 16383).
Bank 144000-$7FFF(16384 to 32767)
Bank2-$80004BFFF(32768 to49151)
Bank 3-SC000-SFETT(49152 to 65535

Bank 0  is the default bank. The
bank in use is specified in bits 0 and 1
of location SDD00.

The V IC  can only address one
bank at a time and it expects to find an
area of screen memory and a character
set withing the bank. This approach
offers almost unlimited flexibility but
also makes the use of graphics in the
default bank restricted.

Since the CPU and the VIC chip
operate independently, th e  C PU
doesn't care which bank is used for
graphics. We can therefore reconfigure
the machine from Basic very easily.

Let us consider how to reconfigure
the memory map.

Changing the BANK

This is achieved easily by changing the
register at SDDOO:

10 POKE 56578, PEEK(56578) OR 3
20 POKE 56576, (PEEK(56576) AND
252) 011(3-BN)

Line 10 prepares the ground and
line 20 switches in BANK number BN.

The VIC chip ignores the absolute
address of the bank and uses only the
relative addresses within the bank, i.e.
each bank ranges from 80000 to
S3FFF.

Moving the Character Set

The register at 53272 tells the VIC chip
where to get its character data. In fact,
bits one to three hold this information.

This information is changed by:

POKE 5 3 2 7 2 ,  (PEEK(5 3 2 7 2 )
AND240) OR X

C64 G R A P H I C S
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SIMPLIFIED MEMORY MAP

X is equal to the start adress o f the
character data divided by 1024. With
only three b i ts  used, on l y eight
character sets are possible i.e. x  =
0,2,4,6,8,10,12,14.

Since the machine powers up with a
character set, there must be default
information somewhere. In  fact, the
default character set is held in ROM.
This data is imaged to banks 0 and 2
and i s  found  a t  th e  fo l lowing
addresses:

$1000-$17ET (Lower case set X=4)
$1800-$IFFF (Upper case set X=6)

Clearly, i t  is possible to  have a
number of different sets of characters
in a bank and simply switch between
them as needed.

Moving the Screen

The screen comprises of 1000 bytes of
contiguous memory which usually
resides between locations 1024 and
2024. This position is specified in bytes
4 to 7 in location 53272. These bytes
actually specify the position o f  the
screen in any bank of memory, and can
be changed by:

POKE 53272, (PEEK(53272) ANDI5)
OR Y

Y is equal to the start address of the
screen divided by 64. This time we have
four bits in the register allowing 16
possible screen positions w i th  Y
ranging from 0 to 240 in increments of
16. Unfortunately, you cannot use all
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RAM areas for the screen. I f  you use
the areas imaged b y  the character
ROM, you wil l  get garbage on the
screen.

In addition to  changing the VIC
register, y o u  must a lso te l l  t h e
operating system where the screen is.
This is done with:

POKE 648,SCREEN/256

where SCREEN is the start address of
the screen area,

The screen colour matrix cannot be
moved and, i n  fact, presents n o
difficulties.

Listing I allows you to reconfigure
your 64. The fi rst part asks you to
specify where the screen and character
set are to go. These values are checked
to ensure that they are in the same
bank and are not at the same address.
It doesn't check any further so beware.
Line 60 to  80 calculate the register
values. Line 90 checks to see i f  you
need to  copy down the character set
and lines 100 to  150 do this job i f
required. Lines 160 to 190 reconfigure
the machine.

Listing L• Reconfigure
26 1 0  FR I N TC H R S ( 1 4 7 ) :  I N P U T  " S C

PEEN P O S (Tt O N"; S CRE E N
94 2 0  I N P U T "CHA RA CTE R S E T ADDR

E 56"; CHA P S
FD 3 0  I F  SCREEN C H A R S  THE N E S

"E RFO R-CHA RS  A ND SCREEN A T
SAME A DDRE S S ": 6 0 TO G 0 0 0 0

A l  4 0  I F  I N T ( S C R E E N / 1 6 3 8 4 ) I N T (
CHARS/1 6 3 2 ) T H E N G O

34 5 0  E S . . "E RRO P -CX A RS  A ND SCPE
EN NO T I N  SOME B A N K " , 5 0 T0 6 0 0
DO



13 SO x-itIrr.5c2EEN116384)
S8 7 0  Y • ( 5 C R E E N - X 6 3 8 9 ) / B 4
95 6 0  2 . . ( C H A R S - X • 1 6 3 8 9 ) / 1 0 2 4
E l  9 0  I F  Z < > 9  A ND 2 < > 6  THE N
BE 1 0 0  P RI NTCHRS ( 1 9 7 ) "CO P Y I N0  R

OM CHARACTER S E T.  . . T H I S  W I L L
C5PC31TAKE A  W H I L E "

F4 1 1 0  RO K E S 6 3 3 9 , P E E K (5 6 3 3 9 )A ND
259

i f  1 2 0  POKE 1 , P E E K ( 1 )  A ND 2 6 1
A2 1 3 0  F0 RI = 0 T0 2 0 4 7 : R0 1 E CK A R9 . 1

, P E E K C S 3 2 9 8
4
1 ) : N E X T

F6 1 4 0  FO K E I , P E E K ( 1 ) 0 R 9
0 3  1 6 0  P 0 K E 5 6 3 3 4 , P E E K ( 5 6 3 3 4 ) 0 R1

0-63 53281
64-127 53282
128-191 53283
192-255 53284

17 1 6 0  RO K E 5 6 5 7 8 . P E E K CS 6 9 7 6 )0 R3

12 1 7 0  F0 K E 6 6 5 7 6 . ( P E E K ( 6 6 6 7 6 ) A N
0 2 5 2 ) O R ( 3 - X )

38 1 6 0  2 0 K E 5 3 2 7 2 , Y . X
03 1 9 0  RO K E 6 4 6 , S CRE E N/ 2 6 6
C3 2 0 0  P R I NTE HR$ 1 1 4 7 ) "D0 NE "
52 2 1 0  E ND
FD 6 0 0 0 0  P RI NTt RRI NTE S
91 6 0 0 1 0  G E T I S A F I S . ' " " T K E N 6 0 0 1

0
38 6 0 0 2 0  CO T0 1 0

In my view, the crucial part o f any
piece.

Run Listing I putting the screen at
50176 and the character table at 51200
and then enter the line:

POKE 44,4: POKE 1024, 0: NEW

You will have a machine offering
39933 bytes for Basic and 144 sprites.
That's a  lo t more than you get on
switch o n ! Th is extra capacity i s
achieved by:
1) Using BANK 3  and moving the
screen and character set to  a handy
block o f RAM between the ROMs.
2) Moving the start of Basic program
storge down t o  1025. Since we've
moved the  screen we can use the
normal screen area for Basic.
3) You can use the memory behind the
Kernal ROM ($E000 to SFEFF) and
the remaining memory between the
ROMs ($C000 to $C3FF) for sprites.

Machine code users don't have
such a tough time since they aren't
constrained by where they have to put
their programs. I t  i s , nevertheless,
useful to reconfigure the machine.
Graphics Modes
Before we launch forth into graphics
handling, w e  mu st consider th e
graphics modes available to us. The
screen occupies 1000 bytes and i s
divided into 64000 addressable points
or pixels. There are tw o  graphics
modes allowing manipulation o f the
screen.

1. Character Mode
In this default mode, the screen uses
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1000 characters, each occupying an
8x 8 pixel cell.
2. Bit mapped mode
In this mode, the screen uses a 320 by
200 array of pixels. Using this mode it
is possible to create pictures and other
images.

The fundamenta l  d i fference
between these modes is that character
mode is supported by the operating
system whereas bit map mode has no
software to drive it. Both modes use
KK 8 cells to control the colours used.

In addition to the graphics modes,
there are three colour modes.
I. High resolution mode
This is the default graphics mode. In
this mode, any given cell may contain
only two colours; the background or
paper colour and the foreground or
ink colour. Any set pixel will have the
ink colour and any unset pixel will
have the paper colour.

In character mode, th e  paper
colour is held in VIC register 53281
and the ink colour is held in the colour
matrix.

This mode allows the  greatest
detail, albeit at the most limited colour
range.
2. Multi-colour Mode
In this mode, pairs of pixels are used to
define dots of colour. Since there are
four possible arrangements fo r two
pixels, foru colours are allowed in any
given character cell (Table 2).

Table 2
Pixel one

clear
clear
set
set

Pixel two
clear
set

clear
set

Colour Register
53281
53282
53283

colour matrix

This mode is a  lo t coarser but
allows greater colour flexibility.

Extended Background

This mode uses high resolution but
offers four different paper colours in
addition to the usual ink colours. The
paper colour i s determined by the
-
J
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limits you to  64 different characters
(Table 3).
Redefined characters
OK, we've done the spade work, let's
now look at the use o f user defined
characters.

You w i l l  have realised that the
shape of characters is held in a table of
data. Exactly h o w  i s  o f  essence.
Consider Figure 2 .  Th is shows a
character des i gn . T h e  design
comprises o f  eight l ines o f  dots.
Imagine that each set pixel is a 1 and
each clear pixel ISO. That being so. the
top l ine  becomes 00111100. Th e
decimal equivalent o f  th is binary
number is 60. Similarly, each line can
be converted to  a  data value. The
character tab le  comprises o f  a
sequence o f  data values fo r  each
character. The first eight data values in
the table is used by the character
normally used by @. The second block
of eight is used by the character A. And
so on. For any given character CH, its
data values start at:

TABLE ADDRESS + CH*8

As an experiment, run Listing I as

Listing 2
10 DATA 60. 34, 34, 60, 34. 34, 60. 0
20 ch=4: FOR I=0T07: READ X
30 POKE 512004- 8*C11-1- I,X
40 NEXT

before putting the character table at
51200. Then type in and run Listing 2.

Note what happens to the letter D.
Using this approach is rather slow,

Listing 3  gives a  machine code
alternative,

This code lives at SSC000 allowing
you to  use a  relocated screen and
character set as earlier. The code has

POKE CODE COLOUR REGISTER



two routines. The first copies the ROM
characters t o  a  specified address,
rather like lines 110 to 150 but faster.
You ca l l  t h e  rou tine  w i th  t h e
command:

6 0 0 8 411III
3 4 • 411
:7-3 -4 • •
6 0 WO 411 40
::E: -4 41
3 4 411 411
6 0 • 6 • 4 1 1
171

SYS 49152, ADDRESS

Listing 3
77 2 0 0 0  F O R L . . . 0 T 0 1 5 : C X 0 : F O 1 O
-
O T

0 1 5 : RE ADA, CX CX + A: P 0 K5 4 9 1 5 2
4 -1
4
.
1
6
.
0
,
P
,
N
E
X
T
D

82 2 0 1 0  RE ADA:I FA<>CX TME NP RI NT"
ERROR I N  L I N E " ; 2 0 4 0 . ( 1 .
1 .
1 0 ) : 5
TOP

OF 2 0 2 0  NE X I L; E ND
OD 2 0 4 0  O A T A 7 6 , 6 , 1 9 2 , 7 5 , 1 5 3 . 1 9 2

, 3 2 , 1 9 5 , 1 9 2 , 1 5 9 , 2 1 5 , 1 4 1 , 1 3 1 ,
3 , 1 6 9 , 2 0 9 , 2 1 5 2

C4 2 0 5 0  D A T A 1 4 1 , 1 3 0 , 3 , 1 6 9 , 0 , 1 3 3
, 2 5 3 , 1 7 3 . 1 3 0 , 3 , 1 3 3 . 2 5 4 , 1 6 5 , 2
0 , 1 3 3 , 2 5 1 , 2 0 9 1

57 2 0 6 0  D A T A 1 6 5 , 2 1 , 1 3 3 , 2 5 2 , 1 4 1 ,
2 3 2 , 3 , 1 4 1 , 2 3 3 , 3 , 1 7 3 , 1 4 , 2 2 0 , 4
1 , 2 5 4 , 1 4 1 , 2 1 5 7

20 2 0 7 0  D A T A 1 4 . 2 2 0 , 1 5 5 , 1 , 4 1 , 2 5 1
, 1 3 3 , 1 , 1 5 0 , 0 , 1 7 7 , 2 5 3 , 1 4 5 . 2 5 1
, 1 5 5 , 2 5 1 , 2 2 2 9

no 2 0 8 0  D A T A 2 4 , 1 0 5 , 1 , 1 3 3 , 2 5 1 , 1 6
5 , 2 5 2 , 1 0 5 , 0 , 1 3 3 , 2 5 2 , 2 4 , 1 6 5 , 2
5 3 , 1 0 5 , 1 , 1 5 6 5

95 2 0 9 0  D A T A 1 3 3 , 2 5 3 , 1 6 5 , 2 5 4 , 1 0 5
, 0 , 1 3 3 , 2 5 4 , 1 6 5 , 2 5 3 , 2 0 6 . 2 2 2 . 1

6 5 , 2 5 4 . 2 0 5 , 1 3 1 , 2 9 0 0
45 2 1 0 0  D A T A 3 , 2 0 8 , 2 1 5 , 1 5 5 , 1 , 9 , 4

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

08 2 1 1 0  D A T A 1 4 1 , 1 4 , 2 2 0 , 1 7 3 . 0 , 2 2
1 , 4 1 , 3 , 1 6 8 , 1 7 3 , 2 3 2 , 3 , 5 5 , 2 4 9 ,
1 4 9 , 1 5 2 , 2 0 3 5

10 2 1 2 0  D A 1 A 1 4 1 . 2 3 2 . 3 , 7 8 , 2 3 2 , 3 ,
7 8 , 2 3 2 , 3 , 1 7 3 , 2 4 , 2 0 9 , 4 1 , 2 4 0 , 1
3 , 2 3 2 , 1 9 3 3

07 2 1 3 0  D A T M 3 , 1 4 1 , 2 4 , 2 0 8 , 9 5 , 1 9 2
, 1 2 9 , 6 4 , 0 , 3 2 , 2 2 7 . 1 8 2 , 3 2 , 2 0 5 ,
1 9 2 , 1 6 9 , 1 9 0 6

DO 2 1 4 0  O A T A 0 , 1 4 1 , 2 3 7 , 3 , 3 2 , 2 5 3 ,
1 7 4 , 3 2 . 1 3 8 , 1 7 3 , 3 2 , 2 4 7 , 1 9 3 , 1 7
2 , 2 3 7 , 3 , 2 0 5 7

1F 2 1 5 0  D A T A 1 6 5 , 2 0 , 1 4 5 , 2 5 1 , 2 0 0 ,
2 3 9 , 2 3 7 , 3 , 1 5 2 , 8 . 2 0 8 , 2 3 2 , 9 5 , 1
7 3 , 2 3 8 , 3 , 2 4 0 9

BE 2 1 6 0  D A T A 1 4 1 , 2 3 9 , 3 , 9 5 , 3 2 , 2 5 3
, 1 7 4 , 3 2 , 1 3 9 , 1 7 3 , 3 2 , 2 4 7 , 1 8 3 , 5
6 , 6 . 2 5 1 , 2 0 5 6

4F 2 1 7 0  O A T A 3 8 . 2 5 2 , 6 , 2 5 1 , 3 8 , 2 5 2
, 6 , 2 5 1 , 3 9 , 2 5 2 , 2 4 , 1 6 5 , 2 5 2 , 1 0 5
, 2 3 3 , 3 , 2 1 7 0

E4 2 1 9 0  D A T A 1 3 3 , 2 5 2 , 9 6 , 3 2 . 1 9 5 , 1
9 2 , 1 5 5 , 2 0 , 1 3 3 . 2 5 1 . 1 6 9 , 0 , 1 3 3 ,
2 5 2 , 9 6 , 3 2 , 2 1 5 2

34 2 1 5 0  O A T A 1 4 4 , 9 7 , 3 2 , 1 3 4 , 9 7 , 1 5
5 , 2 0 , 1 3 3 , 2 5 1 , 1 7 3 , 1 3 5 , 2 , 2 4 , 1 0
5 , 4 , 1 3 3 , 1 6 5 0

C64 G R A P H I C S

Where ADDRESS is the start o f the
character table. Th e  routine also
remembers where the character table is
so always call i t first in your program
before trying to use the second routine.

The second routine redesigns a
specified character and has the form:

SYS 49155,CH,B1.B2,B3,B4,B5,B6,
B7.B8

Where CH is the character number
and 31 to B8 are the bytes defining the
character. To redefine D as B as done
earlier, the command is:

SYS 49155,4,60,34,34,6034,34,60.0

For a bit of a laugh try this one:

IOSYS 49152,51200
20 F O R  I =  OT0999: P O K E
50176+L0:NEXT
30 F O R  I =  °TOT A(1 R N  D(1)*
256: NEXT
40 SYS 49155, 0,A(0),A( 1),A(2),A(3),
A(4),A(5),A(6),A(7)
50 GOTO 20

Listing 3  works equally well i n
multicolour and extended background
modes. T o  tu rn  o n  multicolour
character mode you must use:

POKE 53270, PEEK(53270)0RI6

To turn it off, use:

POKE 53270, PEEK(53270)AND239

To turn on extended background
mode, you must use:

POKE 53265, PEEK(53265)0R64

To turn it off, use:

POKE 53265, PEEK(53265)AND191

Bit Mapped Mode
This mode is a bit of a paradox. Whilst
on one hand it offers the greatest scope
for artistic creativity, it is also memory
hungry. In essence, it uses two or three
blocks of memory.
1. The bit map
This is an area of 64000 pixels arranged
in 200 lines of 320. This occupies 8K of
RAM.
2. The colour array
This holds the colour information and
comprises of 1000 character cells.

YOUR COMMODORE may 1987
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3. The color matrix
Multicolour mode uses this area to

hold one of the colours.-
The concepts discussed earlier with

respect to telling the VIC chip where
the b i t  map lies also apply here.
Register 53272 holds the details of the
bit map area (bits Ito  3) and the colour
array (bits 4 to 7). In other words the
bit map occupies the character set area
and the colour array occupies the
screen memory.

To turn on the bit map, you must
turn on bit 5 of register 53265:

POKE 53265, PEEK(53265)0R32

Register 53270 decides whether
multicolour or high resolution moces
is used:

Mu l ti co lour o n :P OK E  53270 ,
PEEK(53270)0R16
Multicolour o f f :  P O K E  53270,
PEEK(53270)AND239

So how do we select the colours? In
high resolution mode, the colour array
holds this information. Each character
cell value holds the paper colour in bits
0 to 3 and the ink colour in bits 4 to 7.

In multicolour, colours I and 2 are
held in the colour array with colour I
in bits 4 to 7 and colour 2 in bits 0 to 3.
Colour 0 is held in register 53281 and
colour 3 is held in the colkour matrix.
The colours are displayed by the bit
combinations:

Colour 0_0  0
Colour I...0  1
Colour 2...1 0
Colour 3_1 1

Since two pixels form a  dot in
multicolour mode, th e  horizontal
resolution is limited to 160 points,

Any given pixel in the bit map is
turned o n  w i t h  t h e  fo l l ow ing
equations: Assuming that the pixel
coordinates are X and Y and the bit
map starts at the address BASE.

ROW = INT(Y/8)
CHAR = INT(X/8)
LINE = Y AND 7)
BIT = 7-(X AND 7)
BYTE = BASE + ROW *320 +
CHAR*8 + LINE
POKE B Y TE ,  PEEK(BYTE) O R
2 ^ B I T

Using bit mapped mode from Basic
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t i Tas word is pretty unique product. It's 80-column display is well readable and backed up by a well thought out
program that really can hold its own in professional use. .17 Commodore User November 1985
TAS WORD 64 is a new member of the highly
acclaimed TAS WORD family of word processing
programs. Eighty characters per h'ne on the screen is
just one of the features of this versatile program.
With the eighty character display you know that
WHAT YOU SEE IS WHAT YOU WILL GET when
you print your text. No need for text reformatting
before printing and no need for horizontal scrolling.

Available from good software stockists and direct from:
Another remarkable feature
of TA SWORD 64 is the price!
CASSETTE 1 1 7 . 9 5
DISC 1 1 9 . 9 5

Your text is printed justas you setit out on the screen.
TASWORD 64 comes complete with a quality
manual and TAS WORD 64 TUTOR. This teaches
you word processing using TASWORD 64. Whether
you have serious applications orsimply want to learn
about word processing TAS WORD 64 and
TAS WORD 64 TUTOR make it easy and enjoyable.

50MAAJARtf
Springfield House, Hyde Terrace, Leeds LS2 901. Tel: (0532)438301

One of a famous family:
TASWORD TWO (2XSpectrom)
TASWORDMSX(MSXCOmPutets)
TASWORD 464 (Amstrad)
TASWORD464-0(Amstrac0
TASWORD6128 (Amstar')
TASWORDEMISTEIN(TatungEntein)
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is slow and over complex. Listing 4
gives a  machine code package fo r
handling bit mapped mode.

LI S TI NG  4

EE 2 0 0 0  FO RL0 T0 4 5 : O X . . 0 , F0 RO - O T
016:P E A1JA;CX 0X +A:P O KE 491624-
L . 1 6 . 0 , A : N E X TO

02 2 0 1 0  RE AO A: I FA(>CX THE NRRI NT
- ERROR I N  L I N E " ; 2 0 4 0 . C L * 1 0 ) 1 5

TOP
OF 2 0 2 0  NE X TL:E ND
7E 2 0 4 0  D A T A 7 5 , 2 6 , 1 9 2 , 7 6 , 1 7 B , 1 9

2 , 7 5 , 1 5 , 1 9 3 , 7 6 , 1 7 8 , 1 9 4 , 3 2 , 2 5
3 , 1 7 4 , 3 8 . 1 5 5 4

7A 2 0 5 0  O A T A 1 3 8 , 1 7 3 , 3 2 , 2 4 7 , 1 8 3 ,
1 6 5 , 2 0 , 1 6 4 , 2 1 , 9 6 , 3 2 , 1 2 , 1 9 2 , 1
4 1 , 1 3 6 . 3 , 1 7 5 5

F t  2 0 6 0  O A T A l 2 , 1 2 , 1 9 2 , 1 4 1 , 1 3 2 , 3
, 3 2 , 1 2 , 1 9 2 . 1 4 1 , 1 3 3 , 3 , 1 7 3 . 1 3 5
, 3 , 2 4 0 , 1 5 7 7

37 2 0 7 0  D A T A 2 0 , 3 2 , 1 2 , 1 9 2 , 1 4 1 . 1 3
4 , 3 , 3 2 , 1 2 , 1 5 2 , 1 4 1 , 1 3 5 , 3 . 1 7 3 ,
1 3 6 , 3 , 1 3 5 1

90 2 0 8 0  O A T A 2 4 0 , 3 , 7 6 . 1 8 7 . 1 9 4 , 1 7
3 . 1 3 2 , 3 , 1 0 , 1 0 , 1 0 , 1 0 , 1 3 , 1 3 3 , 3
, 1 4 1 . 1 3 3 9

E0 2 0 9 0  O A T A 1 3 7 , 3 , 3 2 , 1 3 3 , 1 9 2 , 3 2
, 2 1 8 , 1 9 2 , 1 7 3 , 2 , 2 2 1 , 9 , 3 , 1 4 1 , 2
, 2 2 1 , 1 7 1 1

OE 2 1 0 0  O A T A 1 7 3 , 0 , 2 2 1 , 4 1 , 2 5 2 , 9 ,
0 . 1 4 1 , 0 , 2 2 1 , 1 7 3 . 1 7 , 2 0 8 , 5 , 3 2 ,
2 4 1 , 1 6 3 8

3E 2 1 1 0  D A T A 1 7 , 2 0 8 , 1 6 5 , 1 2 1 , 1 4 1 ,
2 4 , 2 0 8 , 1 7 3 , 1 3 6 , 3 , 2 4 0 , 8 , 1 7 3 , 2
2 , 2 0 8 , 9 , 1 8 5 0

68 2 1 2 0  E I A T A 1 5 . 1 4 1 , 2 2 , 2 0 8 , 9 5 , 1 6
9 , 2 E 0 , 1 3 3 , 1 6 9 , 1 6 9 , 0 , 1 3 3 , 1 5 8 ,
3 2 , 0 , 1 9 3 , 1 8 5 9

00 2 1 3 0  O A 1 A 1 7 3 , 1 3 7 , 3 , 1 6 2 , 8 , 1 5 0
, 1 2
7
,
1 4
5 , 1
6 8 ,
1 3
6 , 1
5 . 2
5 1 .
7 2 ,
2

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

, 0 , 1 0 1 . 1 6 9 , 1 3 3 , 1 6 9 , 1 0 4 . 2 0 2 . 2
0 9 , 2 3 1 , 3 2 , 8 , 2 0 6 0

Cl 2 1 5 0  O A T A 1 9 3 , 9 5 , 1 7 3 , 2 . 2 2 1 . 9 ,
3 , 1 4 1 , 2 , 2 2 1 , 1 7 3 , 0 , 2 2 1 , 4 1 . 2 5 2
, 9 , 1 7 5 7

29 2 1 6 0  O A T A 3 , 1 4 1 , 0 , 2 2 1 . 1 7 3 , 1 7 ,
2 0 8 , 4 1 , 2 2 3 , 1 4 1 , 1 7 , 2 0 8 , 1 6 9 , 2 1
. 1 4 1 , 2 4 , 1 7 4 8

3F 2 1 7 0  D A 1 n 2 0 8 , 1 7 3 , 2 2 , 2 0 8 . 4 1 , 2
3 9 . 1 4 1 , 2 2 , 2 0 8 , 9 5 , 1 6 9 , 2 2 4 , 1 3 3
, 1 5 9 , 1 6 9 , 0 , 2 2 2 2

70 2 1 8 0  O A T A 1 3 3 , 1 5 8 , 1 5 9 , 0 . 1 6 2 , 5
4 , 1 6 0 , 1 2 7 . 1 4 5 , 1 5 8 , 1 : J 6 , 1 6 , 2 5 1
, 7 2 , 2 4 , 1 6 5 . 1 5 5 0

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

Si 2 2 0 0  O A T A l 2 0 , 1 6 5 , 1 , 4 1 . 2 4 9 , 1 3
3 . 1 , 9 5 , 1 6 5 , 1 , 9 , 6 , 1 3 3 . 1 , 8 8 , 9 6
, 1 3 0 5

A3 2 2 1 0  D A T A 3 2 , 1 2 , 1 9 2 . 1 4 1 , 1 3 8 , 3
. 1 4 0 . 1 3 9 , 3 , 3 2 , 1 2 , 1 9 2 , 1 4 1 , 1 4 7
, 3 , 3 2 , 1 3 5 9

FO 2 2 2 0  O A T A l 2 , 1 9 2 , 1 4 1 , 1 4 0 , 3 , 1 7
3 , 1 3 5 , 3 , 2 4 0 , 3 , 7 6 , 2 3 6 , 1 9 3 , 3 2 ,
7 7 , 1 9 3 , 1 8 4 9

20 2 2 3 0  O A T A 3 2 , 1 3 3 , 1 9 4 , 3 2 , 0 , 1 9 3
, 1 7 3 , 1 4 7 , 3 , 1 5 0 , 0 , 1 7 4 , 1 4 0 , 3 , 2
4 0 , 6 , 1 E 3 0

SS 2 2 4 0  D A T A 3 2 , 1 6 5 , 1 9 4 , 7 6 , 7 3 , 1 9

This code starts at 49152 and has
three routines.
1. Activate bit map
This clears the b i t map, set up the
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3
,
3
2
,
1
7
1
,
1
9
4
,
3
2
,
8
,
1
9
3
,
9
6
,
1
7
3

, 1 4 7 , 3 , 1 7 8 3
03  2 2 5 0  D A T A
7
4 , 7 4 , 7 4 , 1 4 1
, 1 4 1 , 3 ,

1 7 3
,
1 3 9
, 3 ,
7
4 , 1
7 3 ,
1 3 8
,
3 , 1
0 5 ,
7

4 , 7 4 , 1 4 5 4
BB 2 2 6 0  O n T A 1 4 1 , 1 4 2 , 3 , 1 7 3 , 1 4 7 , 3

,
4
1
,
7
,
1
4
1
,
1
4
6
,
3
,
1
7
3
,
1
4
1
,
3
,
1
4

1 , 1 4 3 , 1 5 4 7
01 2 2 7 0  O A T A 3 , 1 5 9 , 0 , 1 4 1 , 1 4 4 , 3 , 1

5 2
.
6 ,
3 2
,
2 2
0 ,
1 9
3 ,
2 0
2 ,
2 0
8 ,
2 5
0 ,

1 7 3 , 1 4 4 , 2 0 5 0
27 2 2 8 0  0 A T A 3 , 1 3 3 , 1 7 1 , 1 7 3 . 1 4 3 , 3

,
1
2
3
,
1
7
0
,
3
2
.
2
0
0
,
1
9
3
,
3
2
,
2
2
0
.
1

9 3 , 2 4 , 1 7 3 , 2 0 1 5
20 2 2 9 0  D A T A 1 4 3 , 3 , 1 0 1 , 1 7 0 , 1 2 3 , 1

7 0
,
1 7
3
,
1 4
4 ,
3 ,
1 0
1 ,
1 7
1 ,
1 3
3 ,
1 7
1

. 1 6 9 , 0 , 1 4 1 , 1 5 2 5
BE 2 3 0 0  D A T A 1 4 4 , 3 , 1 7 3 . 1 4 2 , 3 , 1 4 1

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

90 2 3 1 0  O A T A 1 9 3 , 2 4 , 1 7 3 , 1 4 3 . 3 , 1 0
1 , 1 7 0 , 1 3 3 , 1 7 0 , 1 7 3 , 1 4 4 , 3 . 1 0 1 ,
1 7 1 , 1 3 3 , 1 7 1 , 2 0 0 6

48 2 3 2 0  O A T A E 4 , 1 7 3 , 1 4 5 , 3 , 1 0 1 , 1 7
0
,
1
3
3
,
1
7
0
,
1
6
9
,
0
,
1
0
1
.
1
7
1
,
1
3
3
,

1 7 1 . 2 4 , 1 5 9 , 1 E 1 5 7
E9 2 3 3 0  D A T A 0 . 1 0 1 , 1 7 0 , 1 3 3 , 1 7 0 , 1

5 3 , 2 2 4 , 1 0 1 , 1 7 1 , 1 3 3 , 1 7 1 , 9 5 , 1 6
9 . 0 , 1 4 , 1 4 4 , 1 9 6 5

BC 2 3 4 0  O A T A 1 , 1 4 , 1 4 3 , 3 , 1 0 9 , 1 4 4 ,
3 , 1 4 1 , 1 4 4 , 3 , 9 6 , 1 4 , 1 3 8 , 3 . 4 6 , 1
3 8 , 1 1 4 3

85 2 3 5 0  C A T A 3 , 1 7 3 , 1 3 8 , 3 , 1 4 1 , 1 4 6
,
3
,
1
7
3
,
1
3
5
,
3
,
1
4
1
,
1
4
9
,
3
,
1
7
3
,
1

4 7 , 3 , 1 5 4 0
64 2 3 6 0  O A T A 1 4 1 , 1 5 0 , 3 , 1 7 3 , 1 4 0 , 3

, 2 4 0 . 1 9 , 2 0 1 , 1 , 2 4 0 . 2 5 , 2 0 1 , 2 , 2
4 0 , 3 3 , 1 8 1 3

72 2 3 7 0  O A T A 1 6 5 , 1 , 3 2 , 5 0 , 1 9 4 , 1 6 9
, 1 , 3 2 , 6 0 , 1 9 4 , 9 6 , 1 6 9 . 0 , 3 2 , 6 0 ,
1 9 4 , 1 4 5 3

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

AO 2 3 9 0  D A T A 9 5 , 1 6 9 , 1 , 3 2 , 6 0 , 1 9 4 ,
1 5 9 . 0 , 3 2 , 5 0 , 1 9 4 , 9 6 , 1 4 1 , 1 5 1 . 3
, 1 7 3 , 1 5 7 1

CG 2 4 0 0  O A T A 1 4 9 , 3 , 1 4 1 , 1 3 8 , 3 , 1 7 3
, 1 4 9 , 3 . 1 4 1 , 1 3 9 , 3 , 1 7 3 , 1 6 0 , 3 , 1

4 1 , 1 4 7 , 1 6 5 5
FO 2 4 1 0  O A T A 3 . 3 2 , 7 7 , 1 9 3 , 3 2 , 1 3 3 ,

1 9 4
,
3 2
,
0
,
1 9 3
,
1 7 3
,
1 4 7
.
3 , 1
6 0 ,
0

, 1 7 4 , 1 5 4 6
95 2 4 2 0  O A T A 1 5 1 , 3 , 2 4 0 , 6 , 3 2 , 1 5 6 ,

1 9
4 ,
7 6
,
1 0
9 ,
1 9
4 ,
3 2
.
1 7
1 ,
1 9
4 ,
3 2

, 0 , 1 9 3 , 1 7 9 3
89 2 4 3 0  O A T A 2 4 , 1 7 3 , 1 4 8 , 3 , 1 0 6 . 1 ,

1 4 1 , 1 4 8 , 3 , 1 7 3 , 1 4 9 , 3 , 1 0 5 , 0 . 1 4
1 , 1 4 9 . 1 4 6 6

BEI 2 4 4 0  D A T A 3 . 3 2 , 8 , 1 9 3 , 9 6 , 1 7 3 , 1
3 8 , 3 , 4 1 , 7 , 1 4 1 , 1 4 5 . 3 , 5 6 , 1 6 9 , 7
, 1 2 1 6

82 2 4 5 0  D A T A 2 3 7 , 1 4 6 , 3 , 1 4 1 , 1 4 6 , 3
. 2 4 , 1 6 9 , 1 , 1 7 4 , 1 4 6 , 3 , 2 4 0 , 4 , 1 0
, 2 0 2 , 1 5 4 9

OE 2 4 6 0  O A T A 2 0 8 , 2 6 2 , 1 4 1 , 1 4 7 , 3 , 9
5 , 1
7
,
1 7
0 , 1
4 6 ,
1 7
0 , 9
6 , 7
3 . 2
6 6 ,
4

5 , 1 7 0 , 1 4 5 , 2 1 3 7
OG 2 4 7 0  O A T A 1 7 0 , 9 6 , 3 2 , 1 2 , 1 9 2 , 1 4

1 , 1 3 6 , 3 , 7 6 , 8 8 , 1 9 2 , 1 7 3 , 1 3 2 , 3 ,
1 4 1 , 3 3 . 1 6 2 0

Fl  2 4 5 0  O A T A 2 0 8 , 1 7 3 , 1 3 5 , 3 , 1 4 1 , 1
3 4
,
2 ,
1 5
5 ,
1 4
7 ,
3 2
.
2 1
0 ,
2 5
5 ,
1 7
3 ,

1 3 3 . 3 , 1 0 , 1 9 2 8
10 2 4 9 0  O A T A 1 0 , 1 0 , 1 0 , 1 3 , 1 3 4 , 3 , 7

6 ,
7
9 ,
1
9
2 .
1
9
1 ,
0 ,
1
9
1 ,
0 ,
1
9
1 ,
0 .
1

5 1 . 1 2 9 /

colours and turns on bit map mode. It
has two forms:
High r e s olut ion m ode :  S Y S
49152,0,C 1,C2.
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CI =  paper colour, C2 =  i nk
colour.
Multicolour mode: SYS 49 152,I,CO,
Cl ,C2,C.3.
CO = paper colour
2.1teturn to text mode.
This returns you to  the normal text
screen a t  its normal position, SYS
49155.
3. Draw point
This draws the points at X,Y with the
specified pen: SYS 49I58,X,Y,PEN
where:
PEN =  0  draws the point in paper
colour, i.e. i t erases the point.
PEN = I  draws the point in ink
PEN = 2 draws the point in ink 2,
PEN = 3 draws the point in ink 3.
In high resolution mode, X must be in
the range 0  to  319. In  multicolour
mode, X must be in the range 0 to 159.
In either mode, Y must be in the range
0 to 199.

In order to  keep the routine as
short as possible. I  have omitted any
range checking of the co-ordinates. If
you use values outside the allowed
range, a crash may occur.
4.Turn on bit map.
Without clearing i t :  S Y S  49161,
MODE. MODE = 0, high resolution.
MODE = 1, multicolour,

So th a t y o u  d o n 't  loose any
memory fo r  Basic, the b i t map is
placed behind the Kernal ROM and
interface chip.
Listing 5 is a simple demonstration.

LISTING 5

AO 1 0  S A - 1 2 . 4 0 9 5
84 2 0  S Y S  5 A , 1 , 1 5 , 1 1 , 1 2 , 0
82  3 0  X 1
-
5 : Y 1 ' .
5 : X 2 - 3 0
: Y 2 ' - .
2 0 : R A

1:6O S UB1000
89 4 0  X 1
. .
1 0 : Y 1
-
1 0 : X 2 2
0 , Y 9 - 2 0
: F

A
-
2
:
6
O
S
U
8
1
0
0
0

13 5 0  X
1
. 2
7
: Y 1 X 2
. - 3 6 ;
Y 2 5 0 :
P A

3:G O SU81000
C5 6 0  FO R X  -  0  TO  S O
24 7 0  S Y S  S A + 5 , X
-
. 1 3 , X , R N I 3 ( 1 )
4
. 4 : N

EXT X
FA 8 0  0 < )
4
1 : I F 0 < I
O T H E N 5
O

Orl 9 0  ENO
30 1 0 0 0  FO R Y Y 1 T O Y 2
79 1 0 1 0  FO R X.. .X1TOX2
40 1 0 2 0  S Y S  S A 4 5 , X , Y , R A
45 1 0 3 0  NE X T X . Y
9A 1 0 4 0  RE TURN

Sprites

Sprites are probably the thing which
makes games writer's lives simplest.
To those o f you who don't know, a
spriate is a  moveable block o f  504
pixels arranged in a block of 21 rows of



24. The design is stored in a similar
vvay to characters in that each row can
be represented by 3 bytes with the
whole design occupying 6 3  bytes.
These designs are stored as a sequence
of blocks i n  any given bank. The
address o f any given sprite block is
given by:

ADDRESS =  (BANK* I6384)
(BLOCK NO*641

Specifying a sprite design
The next step is to tell the VIC which
pattern b lock i s  t o  b e  used. A
maximum of eight sprites are possible
and each has a pointer. These pointers
are located above the screen memory
and can be found by:

POINTER ADDRESS =  SCREEN
ADDRESS + 1014 + SPRITE NO

where SPRITE NO is from 0 to 7
A power up, the screen sits at 1024

so the  pointer fo r  sprite 3  i s  a t
1024+1014+3 or 2041 To tell the VIC
which pattern t o  use, you simply
POKE the block number into the
pointer, eg to set sprite I to pattern 43:

POKE 2041, 43

Turning on a Sprite
Whether or not a sprite is visible is
determined b y  V IC  register 53269.
Each b i t o f  this register controls a
sprite. To activate sprite SP use:

POKE 53269, PEEK(53269) O R
(2 "SF)

To turn off sprite SN use:

POKE 53269, PEEK(53269) A N D
255-2 ^SP)
Expanded Sprites
Sprites can b e  expanded i n  bo th
directions to give four possible sizes.
These are controlled by two registers.
To expand sprite SP in the X direction
use

POKE 53277,PEEK(53277) O R
(2 ^SP)

To reduce it again use:

POKE 53277,PEEK(53277) A N D
(255-2 'SP)

To expand sprite SP i n  the Y
direction use:

C64 G R A P H I C S

POKE 53271, PEEK(5327I) O R
(2 'SP)

To reduce it again use:

POKE 53271,PEEK(5327I) A N D
(255-2 ^SP)

Colours
Each sprite has a colour register. This
is given by:
REGISTER = 53287 + SPRITE NO

This is used to specify the colour of
high resolution sprites

In multicolour sprites the colours
are selected by the usual bit pairs, see
Table 3.

The eight bits in register 53276 control
the colour mode.

To set a sprite SP to multicolour
mode use:

POKE 53276, PEEK(53276) O R
(2 'SP)

To set sprite SP to high resolution
mode use:

POKE 53276, PEEK(53276) A N D
(255-2 'SP)

Positioning a Sprite
The positioning of any given sprite on
the screen is defined by its X,Y co-
ordinates. The  X  co-ordinate can
range from 0 to 512 and Y co-ordinate
from 0  to  256. Each sprite has a
dedicated pair o f registers. The fi rst
holds part o f  the X  position and
the other holds the Y  co-ordinates.
They can be found from:
X Register = 53248 + SN*2

and the Y register is found from:

Y Register = 53249 + SN*2
The X  position is defined in two

parts:

Most sign ifi cant b y te  (msb )  =
INT( X POS/256)
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Least significant byte (Isb) = XPOS-
msb*256

Register 53264 holds th e  msb
details, one bit per sprite

So to position a sprite you use:

POKE XREG,LSB
POKE YREG,Y

If msb =1  t h e n  P O K E  53264,
PEEK(53264) OR 2 ^SP).
If msb =0  th e n  P O K E  53264,
PEEK(53264) AND (255-2 'SP).

Priorities
Each spri te has a  priori ty which
decides ehtther it appears in front of or
behind the characters on the screen.
Register 53275 decides this, one bit per
sprite

To p u t  spri te S P  behind th e
characters use:

POKE 53275, PEEK(53275) O R
(2 'SP)

To put sprite SP in front o f the
characters use:
POKE 53275, PEEK(53275) A N D
(255-2 ^SP)

That's quite a mouthful and hardly
conducive t o  simple programming.
Listing 6 gives the ubiquitous machine
code package.

This code has four routines.

Setup Sprite
SYS 49408,SP,TYPE,COLOUR.
XEXP,PRIORITY,(COLOURI,
COLOUR '2)

where: SP sprite number (0 tO 7).
TYPE- H i g h  resolution, 1 = Multi-
colour.
COLOUR — High resolution colour.
XEXP — 1 =  X  direction, o=don't
expand X direction.
YEXP — 1=expand Y  direction,
(2 don 't expand y direction.
PR I ORITY-1=behind background.

Table 4.
BIT PAIR
04)
0-1
10
11

Selecting Colour Mode

COLOUR SOURCE
Screen colour
Register 53285
Colour register
Register 53286



0=in front of background.
COLOUR! -  Multicolour I ,  on ly
needed i f TYPE =I.
COLOUR2 -  Multicolour 2 ,  only
needed i f T Y P E
1 .

n
1
5
,
2
0
8
,
1
4
1
.
1
6
,
2
0
8
,
8
6
,
1
1
,
1
,
2

, 2 0 8 , 1 4 1 , 1 8 7 2
4 0 , 1 3 , 1 5 9 7 GO 2210  D A T A 2

7
,
2 0 8 , 9 6 , 3 2
. 1 6 9 , 1 9

6 2 2000  F O R L = 0 T 0 3 0 : C X - 0 : F 0 2 0 - 0 1 F4 2 1 3 0  D A T A 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 0 , 1 9 1 , 1 6 9 , 0 , 1 4 1 , 1 1 2 , 3 , 3 2 . 8 5 , 1 8 1 ,
0 1 5 :RE ADA:CX CX . A:P O KE 4 9 1 0 8 4 - 3 , 1 3 , 2 8 , 2 0 8 , 1 4 1 , 2 8 , 2 0 8 , 9 6 . 1 7 1 7 2 , 1 4 2 , 1 8 0 6
L*164-13,AINEXTO 2 , 1 3 3 , 3 , 1 7 6 6 6C 2 2 5 0  D A T A 3 , 1 1 5 , 2 5 3 , 2 0 0 , 1 9 2 , 62 2 0 1 0  RE ADA: I FA<>E X THE NP RI NT" 68 2140  D A T A 1 8 5 , 5 8 , 1 9 3 , 1 5 , 2 8 , 2 0 4 , 2 1 0 , 6 , 1 4 0 , 1 4 2 , 3 , 7 6 , 7 5 , 1 8 1 ,
ERROR I N  L I N E " . 2 0 1 0 4 - ( L * 1 0 ) : 5 8 , 1 1 1 , 2 8 , 2 0 8 , 9 5 , 3 2 , 1 3 4 , 1 8 4 , 1 9 6 , 1 6 9 , 1 9 9 8
TOP 6 5 , 2 0 , 4 1 , 1 7 7 6 15 2 2 6 0  O A T A 2 5 5 , 1 4 1 , 1 4 , 2 1 2 , 1 4 1 ,OF 2 0 2 0  NE X TL:E NO 08 2 1 5 0  O n T A 1 , 2 4 0 , 1 5 , 1 7 2 , 1 3 3 , 3 , 1 5 . 2 1 2 , 1 6 9 , 1 2 8 , 1 4 1 , 1 8 , 2 1 2 . 1 E 2

F 2 0 4 0  D A T A 7 6 , 1 9 4 , 1 9 4 , 7 6 , 1 2 , 1 9 1 8 5 , 5 0 , 1 9 3 , 1 3 , 2 9 , 2 0 8 , 1 4 1 , 2 9 , 9 , 1 2 8 , 1 1 1 , 2 1 , 2 1 2 0
3 , 7 5 , 6 6 , 1 9 3 . 7 6 , 2 4 1 , 1 9 3 , 3 2 , 1 4 2 0 8 , 7 6 , 1 6 9 6 AG 2 2 7 0  0 A T A 2 1 2 , 1 7 3 , 2 7 , 2 1 2 , 9 6 , 3
4 , 1 9 4 , 3 2 , 1 9 9 2 57 2 1 6 0  D A T A 2 0 6 , 1 9 3 , 1 7 2 , 1 3 3 , 3 , 1 2

,
1
3
1
,
1
9
4
,
1
6
5
,
2
0
,
1
1
1
,
3
7
,
2
0
8
,

3 2 0 6 0  G A T A 1 3 1 , 1 9 4 , 1 G 5 , 2 0 , 4 1 , 1 8 5 , 5 8 , 1 9 3 , 4 5 , 2 9 , 2 0 8 , 1 4 1 , 2 9  2 3 2 , 1 3 1 , 1 9 4 , 2 0 1 1
, 2 4 0 , 1 3 , 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 0 , 1 8 3 0 8 , 3 2 , 1 3 1 , 1 9 6 9 20 2 2 8 0  D A T A 1 G 6 . 2 0 , 1 4 1 , 3 8 , 2 0 8 , 9

ro , 1 3 , 2 1 , 1 5 7 8
2 0 6 0  O A T A 2 0 8 , 1 4 1 , 2 1 , 2 0 8 , 9 6 , 1

88 2 1 7 0  D A T A 1 9 4 , 1 8 9 , 2 0 , 4 1 , 1 , 2 1 0
, 1 3 , 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 0 , 1 9 3 . 1 3 .

5
,
3
2
,
2
5
3
,
1
7
1
,
3
2
,
1
3
8
,
1
7
3
.
3
2
,
2

/ 7 , 1 8 3 , 9 5 , 2 0 2 8
7 2 , 1 3 3 , 3 , 1 8 6 , 5 8 , 1 8 3 , 4 5 , 2 1 , 2 0 2 3 , 2 0 8 , '1 6 5 1 SB 2 2 9 0  D A T A 3 2 , 1 3 4 , 1 9 1 , 1 6 5 , 2 0 , 2

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

1F 2 1 8 0  D A T A 1 i 1 , 2 3 , 2 0 8 , 9 6 . 1 7 2 , 1
3 3 , 3 , 1 8 5 , 5 8 , 1 9 3 , 4 5 , 2 2 , 2 0 8 , 1 1

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

6 , 32 , 11E11
2 , 6 1 , 1 2 8 , 2 5 1 , 2 5 3 , 2 6 1 . 2 1 7 , 2 3 9
, 2 2 3 , 2 0 2 6 CA

1 , 2 3 , 2 0 8 , 1 8 6 0
2190  O M
-
1 1 9 6 , 3
2 , 1 1 4 ,
1 9 4 , 3 2
, 1 3

BO 2 3 0 0  O A T n 1 3 1 , 1 9 1 , 1 6 5 , 2 0 , 1 3 3 ,
2 5 3 , 1 6 9 , 0 , 1 3 3 , 2 5 4 , 1 8 2 , 6 , 6 , 2 5

2 0 8 0  D A T A 1 9 1 , 1 2 7 , 3 2 , 1 4 1 , 1 9 4 , 1 . 1 9 1 , 1 6 5 , 2 0 , 1 3 3 , 2 5 1 , 1 7 3 , 1 3 5 3 , 3 9 , 2 5 1 , 2 1 7 1
3 2 , 1 3 4 , 1 9 4 , 1 1 8 5 , 2 0 , 1 6 4 , 2 1 , 1 4 1 , 2 , 2 4 , 1 0 5 , 1 8 3 8 SD 2 3 1 0  O A T A 2 0 2 , 2 0 8 , 2 4 9 , 1 7 3 , 0 , 2

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

03 2 2 0 0  D A T A 4 , 1 3 3 , 2 6 1 , 1 6 3 , 0 , 1 3 3
t
2
6
3
,
5
6
,
1
6
6
,
2
5
3
,
2
3
3
.
8
,
1
3
3
,
2
5

2 1 , 4 1 , 3 , 1 6 8 , 1 8 5 , 2 8 , 1 8 4 , 2 4 , 1 0
1 . 2 5 4 , 1 3 3 , 2 1 8 4

8 3

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

F l
3 , 1 6 5 , 2 5 4 , 2 1 6 6
2210 0nTA233,0,133,254.172,1
3 3 , 3 , 1 6 6 , 2 5 1 , 1 4 6 , 2 5 3 . 9 6 . 1 9 2 ,

09 2 3 2 0  D A T O 2 5 1 , 9 6 , 3 2 , 1 1 1 , 1 9 4 . 3
2
,
1
3
4
,
1
9
1
,
1
6
5
,
2
0
,
1
1
1
.
1
1
1
,
3
,
3

8 , 1 4 0 , 1 8 3 , 1 9 1 5
1 7 3 , 1 3 6 , 3 , 2 0 0 , 1 5 3 , 0 , 2 0 8 , 1 7 3 1 2 8 , 6 4 , 0 , 2 2 2 2 7 F 2 3 3 0  D A T A 3 2 , 1 3 1 , / 9 1 , 1 5 5 , 2 0 , 1

13
, 1 3 5 , 3 , 1 8 5 5
2110 onT11240,13,172,123.2,18

05 2220  0 A 1 A 3 2 , 1 3 1 , 1 9 1 , 1 6 5 , 2 0 , 4
1 , 1 , 2 4 0 , 1 3 , 1 7 2 , 1 3 3 , 3 , 1 8 6 5 0 ,

7 2 . 1 3 3 , 3 , 1 5 3 , 3 9 , 2 0 8 , 3 2 , 1 7 0 , 1
9 3 , 3 2 , 3 2 , 1 7 1 2

6 , 6 0 , 1 8 3 , 1 3 , 1 5 , 2 0 8 , 1 4 1 , 1 6 , 2 0 1 8 3 , 1 3 , 1 5 8 9 52 2 3 1 0  0 A T A 1 5 4 , 1 7 3 . 1 4 1 , 3 , 2 1 0 , 3
8 , 9 5 , 1 7 2 , 1 8 5 9 64 2 2 3 0  D A T A 2 7 , 2 0 8 , 1 4 1 , 2 7 , 2 0 8 , 9 , 3 2 , 1 1 7 , 1 9 1 . 9 5 , 1 3 3 , 3 , 8 6 , 3 2 , 238 2 1 2 0  9 A
-
1
-
A 1 3 3 ,
3 , 1 8 5 ,
5 0 , 1 9
3 , 4 S

6 , 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 8 , 1 9 3 , 4 5 , 2 7 2 8 , 2 5 5 , 1 9 9 0

SKR

SYS

ch on

9411,SP,FLAG where:

FLAG=1 -  turn on sprite SP.
FLAG=0 -  turn off sprite SP.
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Sprite position
SYS 49414,SP,X,Y where:
SP - sprite number.
X -  X position.
Y -  Y position.
Pattern
SYS 49417,SP,DESIGN, BLOCK

The routine is quite smart in that it
sorts out which bank you are using and
where th e  spri te pointers are. I
therefore recommend that you use the
configuration used earlier (screen a t

YOUR COMMODORE may 1987
101

50176 and characters at 51200. This
allows you a block of 128 sprites from
design block 128 to 255.
In Summary
In all, this has been a hefty slab of
information and I must apologise for
not giving more detail. If you want to
really get into grphics you must invest
in the Programmers Reference Guide
or something similar. Havins said that,
I believe that the routines I've given
will be useful tools.
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looking for new utilities to enable them
to improve on their finished product.
A sprite editor is an invaluable asset
when i t  comes t o  designing and
manipulating sprites. Here we present
an editor which we hope will answer all
your needs. .

Instructions

F: Function
SH: Shifted
m/c: Multi-colour mode.
CRSR Keys: Move cursor.
SPACES: Plot/unplot. In  m/c mode
Plots normal colour but unplots all
colours.
1: Plots sprite colour regardless of m/c
mode.
2: Plots m/c* 0  in m/c mode only.
3: Plots ni/c *1 in m/c mode only.
DEL: Unplots all colours (Any mode).

The shifted version o f the above
also work so shift lock can be used.
+: Next sprite
—: Previous sprite.
0: Delay before +  o r  —, used in
animation).
+: Increases delay.
—: Reduces delay.
E: Jump forward 10 sprites.
Shift L: Jump back 10 sprites.
P: Progress (copies present sprite to
next location and advances).
A: Auto advance CRSR.
CLR shifted: Erase sprite.
HOME: Home CRSR.
R: Restart (return to menu).
Q: Quit (return to  Basic.SYS49152/
24576 RETURN restarts).
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Sprite
Editor

Any serious games programmer needs a sprite editor to
aid design. This program should make working with

sprites easier and more effective.
By Brian Rhodes

@: Scroll mode. Use CRSR keys to
position sprite. SPACE exits.
F: Fill sprite.

: Fl ip  (reverse around horizontal
axis).

: Mi rror (reverse around vertical
axis).

Equalise, because of the nature of
sprites mirroring (  )  m /c  sprites
spoils the colours. Pressing '=' restores
the correct colours.
C: Copy sprite.
F7: Toggle between m/c and normal
mode.
*: Change colours.
Fl: Background/border colour.
F3: Sprite colour.
FS: m/c4*0 (only in m/c mode).
F7: m/c4*I (only in m/c mode). Also
see note in multi sprite mode.
Shifted F-keys step backwards.
D: Data output
Fl: Disk storage.
F3: Printout.
F5:, Numerical Printout.
F8: Sprite printout (normal mode
only).
K: Kill sprite advance. Toggles modes
A.B and off.
Off: All sprites follow grid
A: Only one sprite follows grid
B: No sprites follow grid.
M: Multi-sprite mode. Enables objects
of several sprites to be constructed.
SPACES: Exit mode.
CRSR Keys: Move sprite.
Numbers 1 -7 : Change controlled
sprite,
F2: Enbales sprites 5,6 & 7.
F7: Toggle m/c and normal mode.
+: Next sprite.
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—: Previous sprite.
< : Increment colour.
• : Decrement colour. (Don't shift
and )
1: Expand vertically.
—: Expand horizontally.

Notes
1) Al l  numbers wrap-round i.e. when
they get to 255 they revert to 0(and the
other way), o r  a t  15  when using
colours.
2) Entering nul l  values (0  o r  " " )
normally exits present mode.
3) When using multi sprites be careful
that colour change and mode change
do not spoil multi sprite parameters.

Additional Notes
These are some additional notes on the
use o f  the Sprite Editor. They are
meant to supplement and expand upon
the instructions and explain in detail
all available functions.

There are two forms of the sprite
editor provided, each occupying a dif-
ferent area of memory

I) Entitled 'SPRITE EDS6(H10 (29
blocks), this is a  single fi le version•'jading from $6000 to $9400 and is run
by t h e  command ' S Y S  24576
< RETURN > ($6000).
2) Entitled 'CODE I C000-D000' (17
blocks) and 'CODE 2 6800-7C00' (13
blocks), th is i s  a  two  fi le version
loading between $6800-$7C00 and
SC000-$D000 and  i s  ru n  b y  the  •
command 'SYS 49152 < R E TU -
RN> '($C000).
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T. 1 REM TO CREATE SPRFTE EDI TO CC 10 B L - 2 5 5  : L N - 5 0  : S A - 4 9 1 5 7 6 , 9 0 , 1 9 9 , 7 6 , 1 0 8 , 1 9 7 , 7 6 , 6 4 , 1R LOAD AND 2 9 9 , 7 6 , 1 8 7 9IF 2 REM RUN THI S  PROGRAM THEN 5B 20 FOR L - 0  TO 131 : 0 ( -0 : FOR D= 14 60 DATA 2 0 1 , 1 9 7 , 0 , 1 6 9 , 4 0 , 1 3 3LOAD AND RUN 0 TO  15 : READ A: CX-CX. A: POKE , 1 6 7 , 1 6 9 , 4 , 1 3 3 , 1 6 8 , 1 6 9 , 4 0 , 1 3EC 3 REM SPRI TE LOADER 2 .  NOW L S A
4
L *
1 6
4 D
, A
: N
E X
T  
D

3 , 1 6 9 , 1 6 9 , 2 0 6 1
OAD AND RUN A5 30 READ A : I F  A › <CX  THENPRI NT 66 70 DATA 2 1 6 , 1 3 3 , 1 7 0 , 3 2 , 1 0 7 , 1DF 4 REM EDI TOR SAVE TO CREATE "ERROR I N  L I NE " ; L N- F( L * 1 0 ) : S T 9 2 , 3 2 , 1 2 9 , 1 9 2 , 1 6 2

;
0 , 1 6 0 , 0 , 3 2

WORKING OP , 1 1 9 , 1 9 2 , 1 8 6 800 5 REM WORKING VERSI ON OF THE 40 40 NEXT L : E ND Fl 80 DATA 1 6 0 , 2 5 , 3 2 , 1 1 9 , 1 9 2 , 3 2EDITOR 92 50 DATA 7 6 , 8 0 , 1 9 4 , 7 6 , 9 3 , 1 9 9 , 3 1 2 9 , 1 9 2 , 2 3 2 , 2 2 4 , 2 1 , 2 0 8 , 2 3 8 ,22

Parameter Screen

When the Program is  run, the fi rst
thing that will be seen is the parameter
screen. The screen will clear and the
words 'PARAMET ER I N P U T  w i l l
appear at the top of the screen along
with a  copyr ight message. You w il l
then be asked to  input a number o f
variables such as Colour. Start Sprite
etc. and a cursor will appear beside t he
present v alue, i f  this value is correct
then just press Return, if  not then use
delete a n d  t h e  numer ical keys  t o
change it .  The questions that will be
asked are as follows:

1. Star t Sprite: This is the sprite that
will fi rst appear on the screen. Sprite
numbers are identical to the number
POKE'd t o  2048 t o  display  sprites
normally. I t  i s  inadvisable t o  use
sprites below 128 but  f o r  more in -
formation s e e  t h e  C o mmo d o r e
manual_
2. Background Colour : T h is  i s  t he
colour of the background on which the
sprites will be displayed.
3. Normal Mode Colour I: This is the
colour of any hi-res sprite.
4. M / C  mode Colour I :  This  is  the
colour that will be given to any multi-
coloured sprite as its basic colour_
M/Colour 0 :  This is the colour that
will be given to m/c  #  0 of any multi-
coloured sprite.
M/eolour #  1: Likewise for  mic
5. Advance/Retreat Inter v al:  T h is
determines the number of sprites that
will be advanced or retreated for every
press of  + or

6. Highest Sprite Before Wrapround:
When on this  sprite press + and the
program will go to the Lowest sprite.
7. Lowest Sprite Before Wrapround:
When o n  th is  spr ite. Press — and
program will go to the Highest sprite.

If 5, 6 or 7 are given such values as
to he impossible the program w i l l
return to question 5,

C 1  P R O G R A M

Editing Screen

When a l l  s ix  variables have been
defined the editing screen will appear.
This can be split into three sections.

i) The editing grid.
ii) The sprite display area.
iii)  The control/input line.

The edit ing gr id is  a  block  o f
squares on the left of the screen which
displays an enlarged version o f  the
current sprite. A  flashing cursor will
also appear  o n  t he  gr id  and  th is
indicates the position of any change to
the sprite.

To the r ight  o f  this  is  a  space
coloured according to the background
colour. I t  is  on  this  space that the
defined sprites appear.

The top line and the space above
the display area is  the control/input
area whee instructions or requests will
appear.

The standard editing commands
are given in the instructions. Most of
the commands are straight-forward
but for  the more complicated ones a
more detailed description i s  given
below,
0 — This  controls the t ime interval
between changing the sprite number
and c ontrol being returned t o  the
keyboard. This is useful in animating
sprites when the upperand lower sprite
wrapround limits  can be set t o  the
limits of the animated sprite and + or—
is held down t o  cycle through the
images_ Var y ing  t h e  de lay  v a lue.
changes the speed of the animation. 0
is t h e  m in imu m delay ,  2 5 5  t h e
maximum.
A — Cursor auto advance. This allows a
preset cursor  movement af ter  any
point has been plotted. When selected
a 9 point grid will appear and below
this is the present value. The keys 0 to 8
now selec t t h e  dir ec t ion o f  t h e
advance. A n y  U N PLO T  command
will ac t in  the opposite direction. A
value of  0 turns auto advance off,
IS — Sprite print-out. Pressing this key
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will p r in t  o u t  the currently  edited
sprite o n  a n  MPS803 pr inter . The
printout will be in normal hi-res mode
only.
D — Data output. Pressing this gives
access to a sub menu.
Q — Quit mode.

— Data storage on disk. This gives
access t o  a  s tandard Load/Sav e
Facility.
13 — Display. This  gives a numerical
screen display of the data that goes to
make up a particular sprite.
f5 — Numerical pr int-out. This  is the
same a s  a b o v e  b u t  t o  p r in t e r
(MPS803).

Multi Sprite Mode

It is possible using the editor to create
images using more than one sprite. To
do this the sprite advance mechanism
must be turned off. This prevents the
sprites from changing when + or  — is
pressed and is achieved by pressing K
to enter 'Kill mode'. An A will appear
at the top of the screen. Press K again
and B will appear. Pressing it a third
time will make the latter disappear.

Kill mode A means that only sprite
number one will follow the main grid
and i n  k i l l  mode B  no  sprites w ill
Follow the grid.

The number  k ey s  1 - 7  change
between sprites and the cursor keys
move them. SPACE turns the sprite on
or o f f  and U P ARRO W and BACK
ARROW expand the sprite in the x and
y directions. ( , )  and ( .)  change the
sprite colours whils t + and — change
sprite numbers and 17 changes between
m/c and normal mode.

Normally on ly  f o u r  sprites are
visible but pressing 12 brines the other
sprites on. Use 12 once only because
pressing it again will reset the positions
of sprites 5. 6 and 7.
N.B. When using multi-sprite mode,
be very careful about changing mode
and colours of  the sprites since it will
affect all sprites and may destroy the
layout.

Pleas e r e a d  L I STI NGS b e f o r e  e n L e r i n g  a n y  p r o g r a ms .

PROGRAM: S P RI TE  LOADER 1



C64 P R O G R A M

3 2
2
1 0
7 ,
1 9
2 ,
2 1
3 5

54 9 0  DATA 1 7 3 , 4 4 , 1 9 9 , 1 4 1 , 1 3 4 , 2
, 1 6 2 , 5 , 1 6 9 , 1 8 , 3 2 , 2 1 0 , 2 5 5 , 2 4 ,  8 D
1 6 0 , 2 6 , 1 7 5 4

98 1 0 0  DA1A 3 2 , 2 4 0 , 2 5 5 , 1 6 0 , 1 4 , 1
6 9 , 3 2 , 3 2 , 2 1 0 , 2 5 5 , 1 3 6 , 2 0 8 , 2 4 8  7 8
, 2 3 2 , 2 2 4 , 2 4 , 2 4 7 1

30 1 1 0  DATA 2 0 8 , 2 3 5 , 1 6 2 , 0 , 1 6 0 , 0
, 2 4 , 3 2 , 2 4 0 , 2 5 5 , 9 6 , 1 6 0 , 0 , 1 6 9 ,  813
1 6 0 , 3 2 , 1 9 3 3

38 1 2 0  DATA 1 1 9
3
1 9 2 , 2 0 0 , 1 9 2
, 2 5 ,

2 0 8 , 2 4 6 , 1 6 9 , 1 6 0 , 1 4 5 , 1 6 7 , 1 7 3 ,  7 7
4 4 , 1 9 9 , 1 4 5 , 1 6 9 , 2 5 5 3

36 1 3 0  DATA 9 6 , 2 4 , 1 6 5 , 1 6 7 , 1 0 5 , 4
0 , 1 3 3 , 1 6 7 , 1 6 5 , 1 6 8 , 1 0 5 , 0 , 1 3 3 ,  9 E
1 6 8 , 2 4 , 1 6 5 , 1 8 2 5

El 1 4 0  DATA 1 6 9 , 1 0 5 , 4 0 , 1 3 3 , 1 6 9 ,
1 6 5 , 1 7 0 , 1 0 5 , 0 , 1 3 3 , 1 7 0 , 9 6 , 1 6 9  7
D, 4 0 , 1 3 3 , 1 6 7 , 1 9 6 4

1D 1 5 0  DATA 1 6 9 , 4 , 1 3 3 , 1 6 8 , 1 6 9 , 4
0 , 1 3 3 , 1 6 9 , 1 6 9 , 2 1 6 , 1 3 3 , 1 7 0 , 3 2  2 8
, 1 2 9 , 1 9 2 , 2 3 0 , 2 2 5 6

68 1 6 0  DATA 1 6 7 , 2 3 0 , 1 6 9 , 1 6 9 , 1 2 8
0 4 1
3
7 7 ,
1 9 4
,
1 6 0
,
0 , 1
3 2 ,
2 5 3
, 1 3  
8
8

2 , 2 5 4 , 1 6 4 , 2 5 3 , 2 6 2 3
68 1 7 0  DATA 1 7 7 , 2 5 1 , 4 5 , 7 7 , 1 9 4 , 2

4 0 , 5 , 1 6 9 , 1 6 0 , 7 6 , 2 0 6 , 1 9 2 , 1 6 9 ,  1 8
7 6 , 1 6 4 , 2 5 4 , 2 4 5 5

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

13 1 9 0  DATA 1 1 0 , 7 7 , 1 9 4 , 2 3 0 , 2 5 3 ,
1 9 2 , 2 4 , 2 0 8 , 2 1 3 , 1 6 5 , 2 5 3 , 2 0 1 , 6  A A
3 , 2 4 0 , 1 0 , 1 6 9 , 2 6 0 2

A9 2 0 0  DATA 0 , 1 3 3 , 2 5 4 , 3 2 , 1 2 9 , 1 9
2 , 7 6 , 1 9 0 , 1 9 2 , 2 4 , 1 6 0 , 5 , 1 6 2 , 0 ,  3 1
32 , 240 , 1821

12 2 1 0  DATA 2 5 5 , 1 6 9 , 6 , 1 4 1 , 1 3 4 , 2
, 1 8 9 , 2 0 , 1 9 3 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 2  61
2 4 , 2 5 , 2 0 8 , 2 2 9 5

C6 2 2 0  DATA 2 4 5 , 7 6 , 4 5 , 1 9 3 , 1 4 6 , 3
2 , 3 2 , 3 2 , 3 2 , 1 8 , 7 8 , 7 9 , 8 2 , 7 7 , 6 5  6 7
, 76 , 1308

28 2 3 0  DATA 1 4 6 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
3 2 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 3 2 , 1 7  E l l
3 , 1 8 , 1 9 2 , 1 5 3 8

15 2 4 0  DATA 2 4 0 , 6 , 2 4 , 1 0 5 , 6 4 , 3 2 ,
2 1 0 , 2 5 5 , 2 4 , 1 6 0 , 2 6 , 1 6 2 , 0 , 1 2 , 2  6 7
4 0 , 2 5 5 , 1 8 3 5  •

02 2 5 0  DATA 1 8 9 , 8 3 , 1 9 3 , 3 2 , 2 1 0 , 2
5 5 , 2 3 2 , 2 2 4 , 1 8 , 2 0 8 , 2 4 5 , 1 6 6 , 1 5  5 1
1 , 1 6 9 , 0 , 3 2 , 2 4 0 7

92 2 6 0  DATA 2 0 5 , 1 8 9
3
9 6 , 8 3 , 8 0 , 8 2

, 7 3 , 8 4 , 6 9 , 3 2 , 7 8 , 7 9 , 3 2 , 3 2 , 3 2 ,  E 8
32 , 1278

35 2 7 0  DATA 3 2 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 ,
1 6 9 , 8 1 , 1 4 1 , 2 0 0
3
1 9 3 , 1 6 9 , 4 , 1 4 1  
6 3

, 2 0 1 , 1 9 3 , 1 6 9 , 2 3 2 1
FE 2 8 0  DATA 8 1 , 1 4 1 , 2 0 5 , 1 9 3 , 1 6 9 ,

2 1 6 , 1 4 1 , 2 0 6 , 1 9 3 , 1 6 9 , 0 , 1 3 3 , 2 5  9 E
3 , 1 3 3 , 2 5 4 , 1 4 1 , 2 6 2 8

A7 2 9 0  DATA 7 8 , 1 9 4 , 1 6 4 , 2 5 3 , 1 7 7 ,
2 5 1 , 1 4 1 , 7 7 , 1 9 4 , 1 6 4 , 2 5 4 , 1 7 3 , 7  B 7
7 , 1 9 4 , 4 1 , 1 9 2 , 2 6 2 4

72 3 0 0  DATA 2 0 8 , 8 , 1 6 9 , 7 6 , 1 7 4 , 4 6
, 1 9 9 , 7 6 , 1 8 3 , 1 9 3 , 2 0 1 , 1 9 2 , 2 4 0 ,  8 8
8 , 2 0 1 , 1 2 8 , 2 3 0 2

53 3 1 0  DATA 2 4 0 , 1 0 , 2 0 1 , 6 4 , 2 4 0 , 1
2 , 1 7 4 , 4 8 , 1 9 9 , 7 6 , 1 8 1 , 1 9 3 , 1 7 4
2  3 D4 6 , 1 9 9 , 7 6 , 2 1 3 3

48 3 2 0  DATA 1 8 1 , 1 9 3 , 1 7 4 , 4 7 , 1 9 9 ,
1 6 9 , 1 6 0 , 3 2 , 1 9 9 , 1 9 3 , 2 0 1 , 7 6 , 2 0  5 0
8 , 2 , 1 6 9 , 1 1 1 , 2 3 1 4

71 3 3 0  DATA 2 0 0 , 3 2 , 1 9 9 , 1 9 3 , 7 6 , 2
1 0 , 1 9 3 , 1 5 3 , 0 , 1 4 4 , 7 2 , 1 3 8 , 1 5 3 ,  E 5
0 , 1 4 4 , 1 7 0 , 2 0 7 7

FD 3 4 0  DATA 1 0 4 , 9 6
3
2 3 0 , 2 5 4 , 2 3 0 ,

2 5 4 , 2 3 8 , 7 8 , 1 9 4 , 2 3 8 , 7 8 , 1 9 4 , 4 6  8 2
, 7 7 , 1 9 4 , 4 6 , 2 5 5 1

EO 3 5 0  DATA 7 7 , 1 9 4 , 1 7 3 , 7 8 , 1 9 4 , 2

0 1 , 6 , 2 0 8 , 1 6 0 , 1 6 9 , 0 , 1 4 1 , 7 8 , 1 9  7 8
4 , 2 3 0 , 2 5 3 , 2 3 5 8
360 DATA 1 6 5 , 2 5 3 , 2 0 1 , 6 3 , 2 4 0 ,
4 7 , 1 6 5 , 2 5 4 , 2 0 1 , 2 4 , 2 0 8 , 1 3 4
3
2 4  5 0
, 1 7 3 , 2 0 0 , 1 9 3 , 2 5 4 5
370 DATA 1 0 5 , 4 0 , 1 4 1 , 2 0 0 , 1 9 3 ,
1 7 3 , 2 0 1 , 1 9 3 , 1 0 5 , 0 , 1 4 1 , 2 0 1 , 1 9  A 3
3 , 2 4 , 1 7 3 , 2 0 5 , 2 2 8 8
380 DATA 1 9 3 , 1 0 5 , 4 0 , 1 4 1 , 2 0 5 ,
1 9 3 , 1 7 3 , 2 0 6 , 1 9 3 , 1 0 5 , 0 , 1 4 1 , 2 0  4 1
6 , 1 9 3 , 1 6 9 , 0 , 2 2 6 3
390 DATA 1 3 3 , 2 5 4 , 7 6 , 1 3 0 , 1 9 3 ,
2 4 , 1 6 2 , 0 , 1 6 0 , 7 , 3 2 , 2 4 0 , 2 5 5 , 1 8  3 7
9 , 5 9 , 1 9 4 , 2 1 0 8
400 DATA 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 2 2 4 ,
1 6 , 2 0 8 , 2 4 5 , 7 6 , 4 5 , 1 9 3 , 3 1 , 1 8 , 7  C 2
7 , 8 5 , 7 6 , 2 0 2 3
410 DATA 8 4 , 7 3 , 3 2 , 6 7 , 7 9 , 7 6 , 7
9 , 8 5 , 8 2 , 1 4 6 , 3 2
3
3 2 , 1 5 7 , 0 , 0 , 0 ,  
3 A

1024
420 DATA 3 2 , 6 8 , 2 2 9 , 1 6 9 , 8 , 3 2 ,
2 1 0 , 2 5 5 , 1 6 9 , 0 , 1 4 1 , 2 1 , 2 0 8 , 1 6 9  8 D
, 1 4 , 1 4 1 , 1 8 6 6
430 DATA 3 3 , 2 0 8 , 1 6 9 , 6 , 1 4 1 , 3 2
, 2 0 8 , 1 6 9 , 1 , 1 4 1 , 1 3 4 , 2 , 1 6 2 , 0 , 1  2 E
89 , 62 , 165?
440 DATA 1 9 7 , 1 5 7 , 6 4 , 3 , 2 3 2 , 2 2
4 , 3 6 , 2 0 8 , 2 4 5 , 1 6 9 , 0 , 1 5 7 , 6 4 , 3 ,  5 1
232 , 224 , 2215
450 DATA 6 3 , 2 0 8 , 2 4 8 , 1 6 2 , 0 , 1 8
9 , 9 8 , 1 9 7 , 1 5 7 , 0 , 2 0 8 , 2 3 2 , 2 2 4 , 1  3 4
0 , 2 0 8 , 2 4 5 , 2 4 4 9
460 DATA 1 6 9 , 6 2 , 1 4 1 , 1 6 , 2 0 8 , 1
6 9 , 2 0 , 1 4 1 , 2 9 , 2 0 8 , 1 6 9 , 2 4 , 1 4 1 ,  6 5
2 3 , 2 0 8 , 1 6 9 , 1 8 9 7
470 DATA 1 3 , 1 4 1 , 2 4 8 , 7 , 1 2 0 , 1 6
9 , 1 4 2 , 1 4 1 , 2 0 , 3 , 1 6 9 , 1 9 7 , 1 4 1 , 2  1 8
1 , 3 , 8 8 , 1 6 2 3
480 DATA 1 6 9 , 1 2 8 , 1 3 3 , 1 5 1 , 3 2
55 , 1 9 5 , 1 6 9 , 3 1 , 1 4 1 , 2 1 , 2 0 8 , 1 7 3 ,  3 C
4 5 , 1 9 9 , 1 4 1 , 1 9 4 1
490 DATA 4 0 , 2 0 8 , 1 4 1 , 4 1 , 2 0 8 , 1
4 1 , 4 2 , 2 0 8 , 1 4 1 , 4 3 , 2 0 8 , 1 6 5 , 1 5 1  B D
, 1 4 1 , 2 4 9 , 7 , 2 1 3 4
500 DATA 1 4 1 , 2 5 0 , 7 , 1 4 1 , 2 5 1 , 7
4 4 1 , 2 5 2 , 7 , 1 6 9 , 0 , 1 4 1 , 3 9 , 2 0 8 ,  7 0
32 , 108 , 1894
510 DATA 1 9 7 , 1 6 9 , 0 , 1 4 1 , 6 0 , 1 9
9 , 1 6 9 , 0 , 1 4 1 , 6 2 , 1 9 9 , 1 4 1 , 6 3 , 1 9  D5
9 , 1 7 3 , 4 7 , 1 9 6 0
520 DATA 1 9 9 , 1 4 1 , 3 7 , 2 0 8 , 1 7 3 ,
4 8 , 1 9 9 , 1 4 1 , 3 8 , 2 0 8 , 1 6 9 , 0 , 1 4 1 ,  7 5
2 8 , 2 0 8 , 3 2 , 1 9 7 0
530 DATA 6 8 , 2 2 9 , 7 6 , 9 0 , 1 9 9 , 3 2
, 6 8 , 2 2 9 , 1 6 2 , 0 , 1 8 9 , 2 5 0 , 1 9 5 , 2 4  8 4
0 , 7 , 3 2 , 2 0 6 6
540 DATA 2 1 0 , 2 5 5 , 2 3 2 , 7 6 , 1 0 , 1
9 5 , 1 6 2 , 0 , 1 8 9 , 8 5 , 1 9 6 , 2 4 0 , 7 , 3 2  7 A
, 2 1 0 , 2 5 5 , 2 3 5 4
550 DATA 2 3 2 , 7 6 , 2 4 , 1 9 5 , 1 6 5 , 1
5 1 , 3 2 , 2 0 1 , 1 9 7 , 1 3 3 , 1 5 1 , 1 6 2 , 0
2  C 41 8 9 , 1 0 4 , 1 9 6 , 2 2 0 8
560 DATA 2 4 0 , 7 , 3 2 , 2 1 0 , 2 5 5 , 2 3
2 , 7 6 , 4 5 , 1 9 5 , 1 7 3 , 4 4 , 1 9 9 , 3 2
2
2 0  3 2
1 , 1 9 7 , 1 4 1 , 2 2 7 9
570 DATA 4 4 , 1 9 9 , 1 6 2 , 0 , 1 8 9 , 1 2
3 , 1 9 6 , 2 4 0 , 7 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 7  C7
6 , 6 8 , 1 9 5 , 2 2 2 8
580 DATA 1 7 3 , 4 5 , 1 9 9 , 3 2 , 2 0 1 , 1
9 7 , 1 4 1 , 4 5 , 1 9 9 , 1 6 2 , 0 , 1 8 9 , 1 5 2 ,  9 F
1 9 6 , 2 4 0 , 7 , 2 1 7 8
590 DATA 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 7 6 , 9
1 , 1 9 5 , 1 7 3 , 4 6 , 1 9 9 , 3 2 , 2 0 1 ,  197
,  8 A1 4 1 , 4 6 , 1 9 9 , 2 3 2 5
600 DATA 1 6 2 , 0 , 1 8 9 , 1 8 7 , 1 9 6 , 2
4 0 , 7 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 7 6 , 1 1 4 , 1  3 2
9 5 , 1 7 3 , 4 7 , 2 3 1 5
610 DATA 1 9 9 , 3 2 , 2 0 1 , 1 9 7 , 1 4 1 ,
4 7 , 1 9 9 , 1 6 2 , 0 , 1 8 9 , 2 0 1 , 1 9 6 , 2 4 0  6 1
, 7 , 3 2 , 2 1 0 , 2 2 5 3

620 DATA 2 5 5 , 2 3 2 , 7 6 , 1 3 7 , 1 9 5 ,
1 7 3 , 4 8 , 1 9 9 , 3 2 , 2 0 1 , 1 9 7 , 1 4 1 , 4 8
, 1 9 9 , 1 6 2 , 0 , 2 2 9 5
630 DATA 1 8 9 , 2 5 0 , 1 9 5 , 2 4 0 , 7 , 3
2 , 2 1 0 , 2 5 5 , 2 3 2 , 7 6 , 1 6 0 , 1 9 5 , 1 6 2
, 0 , 1 8 9 , 2 1 5 , 2 6 0 7
640 DATA 1 9 6 , 2 4 0 , 7 , 3 2
3
2 1 0 , 2 5
5 , 2 3 2 , 7 6 , 1 7 4 , 1 9 5 , 1 7 3 , 5 5 , 1 9 9 ,
3 2 , 2 0 1 , 1 9 7
2
2 4 7 4
650 DATA 1 4 1 , 5 5 , 1 9 9 , 1 6 2
2
0 , 1 8
9 , 2 4 4 , 1 9 6 , 2 4 0 , 7 , 3 2 , 2 1 0 , 2 5 5 , 2
3 2 , 7 6 , 1 9 7 , 2 4 3 5
660 DATA 1 9 5 , 1 7 3 , 5 6 , 1 9 9 , 3 2 , 2
0 1 , 1 9 7 , 1 4 1 , 5 6 , 1 9 9 , 1 6 2 , 0 , 1 8 9 ,
2 5 , 1 9 7 , 2 4 0 , 2 2 6 2
670 DATA 7 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 7 6
, 2 2 0 , 1 9 5 , 1 7 3 , 5 7 , 1 9 9 , 3 2 , 2 0 1 , 1
9 7 , 1 4 1 , 5 7 , 2 2 8 4
680 DATA 1 9 9 , 1 7 3 , 5 7 , 1 9 9 , 2 0 5 ,
5 6 , 1 9 9 , 1 7 6 , 1 6 5 , 9 6 , 1 4 7 , 2 9 , 2 9 ,
2 9 , 2 9 , 2 9 , 1 8 1 7
690 DATA 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2
9 , 8 0 , 6 5 , 8 2 , 6 5 , 7 7 , 6 9 , 8 4 , 6 9 , 8 2
;
8
7
6

700 DATA 3 2 , 3 2 , 7 3 , 7 8 , 8 0 , 8 5 , 8
4 , 1 3 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9
, 709
710 DATA 2 9 , 2 9 , 2 9 , 2 9 , 1 9 7 , 1 9 7
, 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7
, 1 9 7 , 1 9 7 , 1 9 7 , 2 4 8 0
720 DATA 1 9 7 , 1 9 7 , 1 9 7 , 1 9 7 , 1 3 ,
2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 2 9 , 4
0 , 6 7 , 1 1 6 9
730 DATA 4 1 , 3 2 , 4 9 , 5 7 , 5 6 , 5 4 , 3
2 , 6 6 , 8 2 , 7 3 , 6 5 , 7 8 , 3 2 , 8 2 , 7 2 , 7 9
, 950
740 DATA 6 8 , 6 9 , 8 3 , 1 3 , 0 , 1 7 , 1 7
, 2 9 , 2 9 , 2 9 , 8 3 , 8 4 , 6 5 , 8 2 , 8 4 , 3 2 ,
784
750 DATA 8 3 , 8 0 , 8 2 , 7 3 , 8 4 , 6 9 , 3

-
2
,
0
,
1
7
,
2
9
,
2
9
,
2
9
,
6
6
,
7
9
,
8
2
,
6
8
,

902
760 DATA 6 9 , 8 2 , 3 2 , 6 7 , 7 9 , 7 6
3
7
9 , 8 5 , 8 2 , 3 2 , 0 , 1 7 , 2 9 , 2 9 , 7 8 , 7 9 ,
915
770 DATA 8 2 , 7 7 , 6 5 , 7 6 , 3 2 , 7 7 , 7
9 , 6 8 , 6 9 , 1 3 , 1 7 , 2 9 , 2 9 , 2 9 , 6 7 , 7 9
, 888
780 DATA 7 6 , 7 9
3
8 5 , 8 2 , 3 2 , 4 9
, 3

2 , 0
2
1 7 ,
2 9 ,
2 9 ,
7 7 ,
8 5 ,
7 6 ,
8 4 ,
7 3 ,

905
790 DATA 3 2 , 6 7
2
7 9 , 7 6 , 7 9 , 8 5
, 8

2 , 3 2 , 7 7 , 7 9 , 6 8 , 6 9 , 1 3 , 1 7 , 2 9 , 2 9
, 913
800 DATA 2 9 , 6 7 , 7 9 , 7 6 , 7 9 , 8 5 , 8
2 , 3 2 , 4 9 , 3 2 , 0 , 1 3 , 2 9 , 2 9 , 2 9 , 7 7 ,
787
810 DATA 4 7 , 6 7 , 7 9 , 7 6 , 3 2 , 3 5 , 4
8 , 3 2 , 0 , 1 3 , 2 9 , 2 9
0
2 9 , 7 7 , 4 7 , 6 7 ,
707
820 DATA 7 9 , 7 6 , 3 2 , 3 5 , 4 9 , 3 2 , 0
, 1 3 , 1 7 , 2 9 , 2 9 , 6 5 , 6 8 , 8 6 , 6 5 , 7 8 ,
753
830 DATA 6 7 , 6 9 , 4 7 , 8 2 , 6 9 , 8 4 , 6
5 , 8 2 , 6 8 , 3 2 , 7 3 , 7 8 , 8 4 , 6 9 , 8 2 , 8 6
, 1137
840 DATA 6 5 , 7 6 , 2 9 , 0 , 1 3 , 2 9 , 2 9
, 7 2 , 7 3 , 7 1 , 7 2 , 6 9 , 8 3 , 8 4 , 3 2 , 8 3 ,
880
850 DATA 8 0 , 8 2 , 7 3 , 8 4 , 6 9
2
3 2 , 6
6 , 6 9 , 7 0 , 7 9 , 8 2 , 6 9 , 3 2 , 8 7 , 8 2 , 6 5
,1121
860 DATA 8 0 , 4 5 , 8 2 , 7 9 , 8 5 , 7 8 , 6
8 , 2 9 , 0 , 1 3 , 2 9 , 2 9 , 7 6 , 7 9 , 8 7 , 6 9 ,
928
870 DATA 8 3 , 8 4 , 3 2 , 3 2 , 8 3 , 8 0 , 8
2 , 7 3 , 8 4 , 6 9 , 3 2 , 6 6 , 6 9 , 7 0 , 7 9 , 8 2
, 1100
880 DATA 6 9 , 3 2 , 8 7 , 8 2 , 6 5 , 8 0 , 4
5 , 8 2 , 7 9 , 8 5 , 7 8 , 6 8 , 2 9 , 0 , 0 , 0 , 8 8
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1 1 7 4 , 5 3 , 1 9 9 , 2 2 4 , 0 , 2 4 0 , 1 2 , 2 4 , 1 1 , 2 0 8 , 9 6 , 1 7 3 , 6 2 , 1 9 9 , 2 0 1 , 0 , 2 0
02 890 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 , 0 , 0 0 5 , 1 , 1 7 6 , 1 9 3 6 8 , 3 , 7 6 , 1 8 6 2

, 7 , 1 2 8 , 0 , 3 , 2 2 4 , 0 , 3 6 8  O A 1170 DATA 4 , 2 0 2 , 7 6 , 2 4 8 , 1 9 8 , 7 1C 1440 DATA 7 0 , 2 0 1 , 1 7 3 , 6 0 , 1 9 9 ,
30 900 DATA 3 , 2 4 0 , 0 , 1 , 2 2 4 , 0 , 1 , 2 6 , 6 3 , 1 9 8 , 1 7 0 , 1 6 9 , 2 0 , 3 2 , 2 1 0 , 2 2 0 1 , 0 , 2 0 8 0 5 , 2 0 6 , 6 2 , 1 9 9 , 1 7 3 ,

4 0 , 0 , 0 , 1 5 2 , 0 , 0 , 1 2 , 0 , 0 , 8 7 3 5 5 , 1 6 9 , 1 3 , 2 1 0 3 0 , 2 0 8 , 5 6 , 2 0 3 1
72

C7

A9

55

910 DATA 4 , 0 , 3 2 , 6 6 , 2 4 , 9 6 , 1 2 ,  E 8
1 2 4 , 2 4 , 1 5 2 , 1 2 , 2 0 0 , 1 6 5 , 1 5 1 , 1 3
3 , 2 5 1 , 1 4 4 6
920 DATA 1 6 9 , 0 , 1 3 3 , 2 5 2 , 2 4 , 3 8  l A
, 2 5 1 , 3 8 , 2 5 2 , 3 8 , 2 5 1 , 3 8 , 2 5 2 , 3 8
, 2 5 1 , 3 8 , 2 0 6 3
930 DATA 2 5 2 , 3 8 , 2 5 1 , 3 8 , 2 5 2 , 3  1 F
8 , 2 5 1 , 3 8 , 2 5 2 , 3 8 , 2 5 1 , 3 8 , 2 5 2 , 9
6 , 1 7 3 , 4 9 , 2 3 0 7  B E
940 DATA 1 9 9 , 2 0 8 , 2 7 , 7 2 , 1 5 2 , 7
2 , 1 7 2 , 5 0 , 1 9 9 , 1 8 5 , 1 7 7 , 1 9 7 , 2 0 1

1180 DATA 3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 1 2 8
, 1 4 1 , 1 3 8 , 2 , 1 3 8 , 9 6 , 1 7 3 , 5 2 , 1 9 9
, 1 4 1 , 5 3 , 1 9 9 , 2 1 2 6
1190 DATA 1 7 3 , 5 1 , 1 9 9 , 1 4 1 , 5 2 ,
1 9 9 , 1 6 9 , 4 8 , 1 4 1 , 5 1 , 1 9 9 , 9 6 , 0 , 1
0 1 , 1 2 , 1 5 4 3
1200 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 , 2 5
5 , 0 , 4 8 , 0 , 0 , 0 , 0 , 0 , 3 0 4
1210 DATA 1 6 2 , 1 , 1 6 0 , 2 7 , 2 4 , 3 2
, 2 4 0 , 2 5 5 , 1 6 0 , 0 , 1 6 9 , 3 2 , 3 2 , 2 1 0
, 2 5 5 , 2 0 0 , 1 9 5 9

46

EF

5
8

7c

1450 DATA 2 3 3 , 8 , 1 4 1 , 0 , 2 0 8 , 7 6
, 7 0 , 2 0 1 , 2 0 6 , 6 2 , 1 9 9 , 2 0 6 , 6 2 , 1
9 , 1 7 3 , 0 , 2 0 4 4
1460 DATA 2 0 8 , 5 6 , 2 3 3 , 1 6 , 1 4 1 ,
0 , 2 0 8 , 7 6 , 7 0 , 2 0 1 , 1 7 3 , 6 0 , 1 9 9 , 2
0 1 , 0 , 2 0 8 , 2 0 5 0
1470 DATA 2 5 , 1 7 3 , 6 2 , 1 9 9 , 2 0 1 ,
2 3 , 2 0 8 , 3 , 7 6 , 7 0 , 2 0 1 , 2 3 8 , 6 2 , 1 9
9 , 1 7 3 , 0 , 1 9 1 3
1480 DATA 2 0 8 , 2 4 , 1 0 5 , 8 , 1 4 1 , 0

EF
, 2 5 5 , 2 0 8 , 4 , 2 3 7 8  E S
950 DATA 1 6 0 , 2 5 5 , 1 6 9 , 0 , 1 4 1 , 3
9 , 2 0 8 , 2 0 0 , 1 4 0 , 5 0 , 1 9 9 , 1 0 4 , 1 6 8

1220 DATA 1 9 2 , 1 3 , 2 0 8 , 2 4 8 , 2 3 2
, 2 2 4 , 5 , 2 0 8 , 2 3 3 , 9 6 , 3 2 , 1 9 , 1 9 2 ,
1 7 3 , 6 0 , 1 9 9 , 2 3 3 4

50

, 2 0 8 , 7 6 , 7 0 , 2 0 1 , 1 7 3 , 6 2 , 1 9 9 , 2 0
1 , 2 2 , 2 0 8 , 1 9 0 6
1490 DATA 3 , 7 6 , 7 0 , 2 0 1 , 2 3 8 , 6 2
0 9 9 , 2 3 8 , 6 2 , 1 9 9 , 1 7 3 , 0 , 2 0 8 , 2 4, 1 0 4 , 7 6 , 4 9 , 2 0 6 2  1 7 1230 DATA 2 0 8 , 6 , 3 2 , 1 5 6 , 1 9 2 , 752 960 DATA 2 3 4 , 1 1 , 1 1 , 1 2 , 1 2 , 1 5 ,

1 5 , 1 , 1 , 1 , 1 , 1 , 1 , 1 5 , 1 5 , 1 2 , 3 5 8
6 , 1 0 7 , 1 9 9 , 3 2 , 1 0 1
3
1 9 3 , 3 2 , 1 5 9 ,
2 5 5 , 3 2 , 2 2 8 , 2 0 0 8

CE
, 1 0 5 , 1 6 , 1 8 7 4
1500 DATA 1 4 1 , 0 , 2 0 8 , 7 6 , 7 0 , 2 0
1 , 1 7 3 , 6 3 , 1 9 9 , 2 0 8 , 3 , 7 6 , 7 0 , 2 0 135

4E

GA

970 DATA 1 2 , 1 1 , 1 1 , 0 , 0 , 0 , 0 , 0 ,  7 6
2 5 5 , 1 6 2 , 3 , 1 4 2 , 5 4 , 1 9 9 , 1 6 0 , 0 , 1
009
980 DATA 2 0 1 , 1 0 0 , 1 7 6 , 1 9 , 2 0 1 ,  D 3
1 0 , 1 4 4 , 7 , 2 0 2 , 1 4 2 , 5 4 , 1 9 9 , 7 6 , 2
5 5 , 1 9 7 , 2 0 2 , 2 1 8 5
990 DATA 2 0 2 , 1 4 2 , 5 4 , 1 9 9 , 7 6 , 2  1 3
3 , 1 9 8 , 1 6 2 , 0 , 5 6 , 2 3 3 , 1 0 0 , 1 4 4 , 4
, 2 3 2 , 7 6 , 1 9 0 1

1240 DATA 2 5 5 , 2 4 0 , 2 5 1 , 2 0 1 , 1 5
7 , 2 0 8 , 3 , 7 6 , 1 6 8 , 2 0 0 , 2 0 1 , 2 9 , 2 0
8 , 3 , 7 6 , 2 1 8 , 2 4 9 4
1250 DATA 2 0 0 , 2 0 1 , 1 4 5 , 2 0 8 , 3 ,
7 6 , 2 2 , 2 0 1 , 2 0 1 , 1 7
3
2 0 8 , 3 , 7 6 , 4 5
, 2 0 1 , 2 0 1 , 2 0 0 8
1260 DATA 4 3 , 2 0 8 , 3 , 7 6 , 2 0 3 , 2 0
1 , 2 0 1 , 4 5 , 2 0 8 , 3 , 7 6 , 2 3 1 , 2 0 1 , 1 6
0 , 0 , 2 0 1 , 2 0 6 0

9E

DB

70

, 2 0 6 , 6 3 , 1 9 5 8
1510 DATA 1 9 9 , 1 7 3 , 1 , 2 0 8 , 5 6 , 2
3 3 , 8 , 1 4 1 , 1 , 2 0 8 , 7 6 , 7 0 , 2 0 1 , 1 7 1
, 6 3 , 1 9 9 , 2 0 1 0
1520 DATA 2 0 1 , 2 0 , 2 0 8 , 3 , 7 6 , 7 0
)
2
0
1
,
2
3
8
,
6
3
,
1
9
9
,
1
7
3
,
1
3
2
0
8
,
2
4

, 1 0 5 , 8 , 1 7 9 8
1530 DATA 1 4 1 , 1 , 2 0 8 , 7 6 , 7 0 , 2 0
1 , 1 7 3 , 6 1 , 1 9 9 , 2 0 8 , 3 , 7 6 , 9 3 , 1 9 9E6 1000 DATA 2 3 3 , 1 9 7 , 1 4 1 , 7 9 , 1 9 4  2 5

, 1 3 8 , 1 5 3 , 5 1 , 1 9 9 , 2 0 0 , 1 7 3 , 7 9 , 1
9 4 , 1 0 5 , 1 0 0 , 1 6 2 , 2 3 9 8

1270 DATA 3 2 , 2 4 0 , 2 4 , 2 0 1 , 1 6 0 ,
2 4 0 , 2 0 , 1 6 0 , 1 , 2 0 1 , 2 0 , 2 4 0 , 1 4 , 2
0 1 , 1 4 8 , 2 4 0 , 2 1 4 2

61
, 1 6 9 , 0 , 1 8 7 8
1540 DATA 1 4 1 , 6 1 , 1 9 9 , 9 6 , 1 7 3 ,
6 0 , 1 9 9 , 2 4 0 , 3 , 7 6 , 2 3 , 2 0 2 , 1 7 3 , 6GE 1010 DATA 0 , 5 6 , 2 3 3 , 1 0

3
1 4 4 , 4 ,  9 D

1280 DATA 1 0 , 1 6 0 , 2 , 2 0 1 , 3 3 , 2 4 3 , 1 9 9 , 2 4 , 1 9 3 2
2 3 2 , 7 6 , 1 , 1 9 8 , 1 4 1 , 7 9 , 1 9 4 , 1 3 8 , 0 , 4 , 2 0 1 , 4 9 , 2 0 8 , 3 , 7 6 , 8 4 , 2 0 1 , 2 7E 1550 DATA 1 0 9 , 6 3 , 1 9 9 , 1 0 9 , 6 3 ,
1 5 3 , 5 1 , 1 7 1 0 0 1 , 6 4 , 1 7 3 7 1 9 9 , 1 4 1 , 5 1 , 1 9 9 , 1 7 3 , 6 2 , 1 9 9 , 7 474 1020 DATA 1 9 9 , 2 0 0 , 1 7 3 , 7 9 , 1 9 4  AS 1290 DATA 2 0 8 , 3 , 7 6 , 2 1 9 , 2 0 5 , 1 , 7 4 , 7 4 , 2 4 , 1 8 1 3
, 1 0 5 , 1 0 , 1 6 2 , 0 , 5 6 , 2 3 3 , 1 , 1 4 4 , 4 6 0 , 3 , 2 0 1 , 5 0 , 2 4 0 , 1 4 , 2 0 1 , 3 4 , 2 4 E5 1560 DATA 1 0 9 , 5 1 , 1 9 9 , 1 4 1 , 5 1 ,
, 2 3 2 , 7 6 , I 8 6 8 0 , 1 0 , 1 6 0 , 2 0 2 4 1 9 9 , 1 7 3 , 6 2 , 1 9 9 , 4 1 , 7 , 1 4 1 , 5 2 , 1ID 1030 DATA 2 5 , 1 9 8 , 1 3 8 , 1 5 3 , 5 1 ,  7 4 1300 DATA 4 , 2 0 1 , 5 1 , 2 4 0 , 4 , 2 0 1 9 9 , 1 6 9 , 7 , 1 8 0 0
1 9 9 , 1 6 0 , 0 , 1 8 5 , 5 1 , 1 9 9 , 2 4 , 1 0 5 , , 3 5 , 2 0 8 , 3 , 7 6 , 2 3 , 2 0 2 , 2 0 1 , 1 3 6 , 2A 1570 DATA 5 6 , 2 3 7 , 5 2 , 1 9 9 , 1 7 0 ,
4 8 , 1 5 3 , 5 1 , 1 7 4 0 2 0 8 , 3 , 1 7 9 6 1 6 9 , 1 , 2 2 4 , 0 , 2 4 0 , 5 , 1 0 , 2 0 2 , 7 6 ,

AA 1040 DATA 1 9 9 , 3 2 , 2 1 0 , 2 5 5 , 2 0 0  4 C 1310 DATA 7 6 , 8 0 , 2 0 7 , 2 0 1 , 8 1 , 2 135 , 201 , 1977
, 2 0 4 , 5 4 , 1 9 9 , 2 0 8 , 2 3 8 , 1 6 9 , 1 6 4 , 0 8 , 3 , 7 6 , 1 5 9 , 2 0 0 , 2 0 1 , 8 2 , 2 0 8 , 3 46 1580 DATA 1 4 1 , 5 2 , 1 9 9 , 1 9 2 , 1

3
2

3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 2 7 9 8 , 7 6 , 0 , 1 8 6 1 4 0 , 1 7 , 1 9 2 , 2 , 2 4 0 , 3 5 , 1 7 2 , 5 1 , 1 9C2 1050 DATA 6 4 , 1 4 1 , 1 3 8 , 2 , 3 2 , 2 2  8 0 1320 DATA 1 9 2 , 2 0 1 , 9 2 , 2 0 8 , 3 , 7 9 , 1 7 7 , 2 5 1 , 2 1 6 1
8 , 2 5 5 , 2 4 0 , 2 4 6 , 2 0 1 , 1 3 , 2 4 0
;
7 8 ,

6 , 2 2 7 , 2 0 2 , 2 0 1 , 1 6 9 , 2 0 8 , 3 , 7 6 , 2 71 1590 DATA 7 7 , 5 2 , 1 9 9 , 1 4 5 , 2 5 1 ,
2 0 1 , 2 0 , 2 4 0 , 2 3 3 9 3 7 , 2 0 2 , 2 0 1 , 2 4 9 8 7 6 , 1 1 0 , 2 0 5 , 1 7 2 , 5 1 , 1 9 9 , 1 6 9 , 2 5

83 1060 DATA 4 0 , 2 0 1 , 4 8 , 1 4 4 , 2 3 4 ,  l E 1330 DATA 4 2 , 2 0 8 , 3 , 7 6 , 8 4 , 2 0 3 5 , 5 6 , 2 3 7 , 5 2 , 2 3 0 6
2 0 1 , 5 8 0 7 6 , 2 3 0 , 1 7 2 , 5 4 , 1 9 9 , 1 9 , 2 0 1 , 1 9 , 2 0 8 , 3 , 7 6 , 2 1 3 , 2 0 4 , 2 0 1 39 1600 DATA 1 9 9 , 1 4 1 , 5 2 , 1 9 9 , 1 7 7
2 , 3 , 2 4 0 , 2 2 3 , 2 4 1 5 , 1 4 7 , 2 0 8 , 2 0 9 6 , 2 5 1 , 4 5 , 5 2 , 1 9 9 , 1 4 5 , 2 5 1 , 7 6 , 1 902 1070 DATA 1 5 3 , 5 1 0 9 9 , 1 6 9 , 1 5 7  1 7 1340 DATA 3 , 7 6 , 2 3 4 , 2 0 4 , 2 0 1 , 6 0 , 2 0 5 , 1 7 2 , 5 1 , 2 4 0 5
, 3 2 , 2 1 0 , 2 5 5 , 1 8 5 , 5 1 , 1 9 9 , 3 2 , 2 1 5 , 2 0 8 , 3 , 7 6 , 2 4 8 , 2 0 4 , 2 0 1 , 4 8 , 2 0 58 1610 DATA 1 9 9 , 1 7 7 , 2 5 1 , 1 3 , 5 2 ,
0 , 2 5 5 , 1 6 9 , 1 6 4 , 2 4 9 1 8 , 3 , 7 6 , 2 0 5 8 1 9 9 , 1 4 5 , 2 5 1 , 7 6 , 1 1 0 , 2 0 5 , 3 2 , 4 ,71 1080 DATA 3 2 , 2 1 0 , 2 5 5 , 2 3 8 , 5 4 ,  A l 1350 DATA 4 5 , 2 0 0 , 2 0 1 , 7 0 , 2 0 8 , 2 0 2 , 1 6 5 , 1 5 1 , 2 2 3 2
1 9 9 , 7 6 , 6 3 , 1 9 8 , 1 7 3 , 5 4 , 1 9 9 , 2 4 0 3 , 7 6

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

78 1620 DATA 2 4 , 1 0 9 , 5 5 , 1 9 9 , 1 7 6 ,
, 1 9 3 , 2 0 6 , 5 4 , 2 4 4 4 , 9 1 , 2 0 0 , 1 9 8 9 9 , 1 3 3 , 1 5 1 , 2 0 5 , 5 6 0 9 9 , 2 4 0 , 7 , 1

09 1090 DATA 1 9 9 , 1 6 9 , 1 5 7 , 3 2 , 2 1 0  4 F 1360 DATA 1 6 9 , 0 , 1 7 4 , 5 9 , 1 9 9 , 3 4 4 , 5 , 1 7 3 , 1 8 8 5
, 2 5 5 , 3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 1 6 4 , 3 2 , 2 2 , 2 0 5 , 1 8 9 , 3 2 , 2 2 8 , 2 5 5 , 2 4 0 , 2 5 1 30 1630 DATA 5 7 , 1 9 9 , 1 3 3 , 1 5 1 , 7 6 ,
1 0
3
2 5
5 ,
1 6
9 ,
3 2
,
2 5
5 0

, 2 0 1 , 3 2 , 2 0 8 , 2 4 7 4 4 9 , 2 0 3 , 3 2 , 4 , 2 0 2 , 1 6 5 , 1 5 1 , 5 6 , 28A 1100 DATA 3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 1 5 7  9 8 1370 DATA 6 , 3 2 , 6 4
2
1 9 9 , 7 6 , 9 3 ,

3 7 , 5 5 , 1 9 9 , 1 9 6 9
, 3 2 , 2 1 0 , 2 5 5 , 7 6 , 6 3 , 1 9 8 , 1 7 3 , 5 4 1 9 9 , 2 0 1 , 4 3 , 2 0 8 , 6 , 2 3 8 , 5 9 , 1 9 9 , 5 r 1640 DATA 1 3 3 , 1 5 1 , 1 4 4 , 8 , 2 0 5 ,
, 1 9 9 , 2 0 1 , 3 , 2 2 8 7 7 6 , 4 5 , 1 7 4 4 5 7 , 1 9 9 , 1 4 4 , 3 , 7 6 , 1 , 2 0 2 , 1 7 3 , 5 6

OD 1110 DATA 2 4 0 , 2 3 , 3 2 , 2 6 , 1 9 9 , 1  1 2 1380 DATA 2 0 0 , 2 0 1 , 4 5 , 2 0 8 , 2 2 7 , 1 9 9 , 1 3 3 , 1 8 8 4
7 3 , 5 4 , 1 9 9 , 2 0 1 , 2 , 2 4 0 , 1 3 , 3 2 , 2 6 , 2 0 6 , 5 9 , 1 9 9 , 7 6 , 4 5 , 2 0 0 , 1 6 2 , 2 , D9 1650 DATA 1 5 1 , 7 6 , 4 9 , 2 0 3 , 1 7 4 ,
, 1 9 9 , 1 7 3 , 1 8 3 2 1 6 0 , 2 7 , 2 4 , 2 0 4 1 5 9 , 1 9 9 , 2 2 4 , 0 , 2 4 0 , 1 1 , 1 6 0 , 2 4 0 ,

51 1120 DATA 5 4 , 1 9 9 , 2 0 1 , 1 , 2 4 0 , 3  1 1 1390 DATA 3 2 , 2 4 0 , 2 5 5 , 1 6 2 , 0 , 1 1 3 6 , 1 9 2 , 0 , 2 1 1 4
, 3 2 , 2 6 , 1 9 9 , 1 7 3 , 5 4 , 1 9 9 , 2 0 8 , 5 , 8 9 , 1 1 4 , 2 0 0 , 2 4 0 , 7 , 3 2 , 2 1 0 , 2 5 5 , 82 1660 DATA 2 0 8 , 2 5 1 , 2 0 2 , 7 6 , 7 , 2
169 , 0 , 1763 2 3 2 , 7 6 , 1 0 1 , 2 3 4 5 0 2 , 9 6 , 1 7 3 , 6 0 , 1 9 9 , 2 0 8 , 3 , 7 6 , 9 3ES 1130 DATA 7 6 , 8 , 1 9 9 , 1 6 2
3
0 , 5 6 ,  7 6

1400 DATA 2 0 0 , 9 6 , 3 2 , 3 2 , 3 2 , 3 2 , 1 9 9 , 1 7 3 , 2 2 2 6
1 8 9 , 5 1 , 1 9 9 , 2 3 3 , 4 8 , 1 5 7 , 5 1 , 1 9 9 , 6 8 , 6 9 , 7 6 , 6 5 , 8 9 , 1 7 , 1 7 , 1 5 7 , 1 5 6C 1670 DATA 6 3 , 1 9 9 , 2 4 0 0 9 , 6 3 , 1
, 2 3 2 , 2 2 4 , 2 0 8 4 7 , 1 5 7 , 1 2 9 6 9 9 , 1 0 9 , 6 3 , 1 9 9 , 1 4 1 , 5 1 , 1 9 9 , 1 7 3

D7 1140 DATA 3 , 2 0 8 , 2 4 2 , 1 6 9 , 0 , 1 7  2 7 1410 DATA 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 , 6 2 , 1 9 9 , 7 4 , 1 9 2 7
4 , 5 1 , 1 9 9 , 2 2 4 , 0 , 2 4 0
3
9 , 2 4 , 1 0 5 ,

7 , 8 3 , 8 0 , 6 5 , 6 7 , 6 9 , 3 2 , 6 9 , 8 8 , 7 3 02 1680 DATA 7 4 , 7 4 , 2 4 , 1 0 9 , 5 1 , 1 9
100 , 176 , 1924 , 8 4 , 8 3 , 1 5 7 8 9 , 1 4 1 , 5 1 , 1 9 9 , 1 7 3 , 6 2 , 1 9 9 , 4 1 , 7ES 1150 DATA 3 6 , 2 0 2 , 7 6 , 2 1 6 , 1 9 8 ,  7 C 1420 DATA 1 4 5 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 0 4 1 , 5 2 , 1 5 9 7
1 7 4 , 5 2 , 1 9 9 , 2 2 4 , 0 , 2 4 0 , 9 , 2 4 , 1 0 7 , 1 5 7 , 1 5 7 , 1 5 7 , 3 2 , 3 2 , 3 2 , 1 5 7 , 1 cE 1690 DATA 1 9 9 , 1 6 9 , 7 , 5 6 , 2 3 7 , 5
5 , 1 0 , 1 7 6 , 1 9 4 1 5 7 , 1 5 7 , 0 , 3 2 , 1 8 4 3 2 , 1 9 9 , 7 4 4 7 0 , 1 6 9 , 3 , 2 2 4 , 0 , 2 4 0

EF 1160 DATA 2 0
3
2 0 2 , 7 6 , 2
3 2 , 1 9 8 ,  
9
4

1430 DATA 6 8 , 2 2 9 , 1 6 2 , 0 , 1 5 6 , 2 , 6 0 0 , 1 8 1 5
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06 1 7 0 0  DATA 1 0 , 2 0 2
2
7 6 , 7 5 , 2 0 2 , 1  
1 0

4 1
3
5 2
,
1 9
9 0
9 2
,
1 ,
2 4
0 ,
4 3
,
1 9
2 ,
2

, 2 4 0 , 6 1 , 1 9 2 8
93 1 7 1 0  DATA 1 9 2 , 3 , 2 4 0 , 8 6 , 1 9 2 , 4  7 A

, 2 4 0 , 1 1 0 , 1 7 2 , 5 1 , 1 9 9 , 1 7 7 , 2 5 1 ,
4 5 , 5 2 , 1 9 9 , 2 2 1 3

28 1 7 2 0  DATA 2 4 0 , 3 , 7 6 , 1 3 5 , 2 0 2 , 1  D E
7 3 , 5 2 , 1 9 9 , 4 1 , 1 7 0 , 1 4 1 , 5 2 , 1 9 9 ,
1 7 7 , 2 5 1 0 3 , 2 1 2 4

64 1 7 3 0  DATA 5 2 , 1 9 9 , 1 4 5 , 2 5 1
2
7 6 ,  1 6

1 1 0 , 2 0 5 , 1 6 9 , 2 5 5 , 5 6 , 2 3 7 , 5 2 , 1 9
9 , 1 4 1 , 5 2 , 1 9 9 , 2 3 9 8

85 1 7 4 0  DATA 1 7 2 , 5 1 , 1 9 9 , 1 7 7 , 2 5 1  9 3
, 4 5 , 5 2 , 1 9 9 , 1 4 5 , 2 5 1 , 7 6 , 1 9 0
3
2 0
5 , 1 6 9 , 2 5 5 , 5 6 , 2 4 9 3

3E 1 7 5 0  DATA 2 3 7 , 5 2 , 1 9 9 , 1 7 2 , 5 1 ,  7 A
1 9 9 , 4 9 , 2 5 1 , 1 7 0 , 1 7 3 , 5 2 , 1 9 9 , 4 1
0 7 0 , 1 4 1 , 5 2 , 2 2 0 8

F7 1 7 6 0  DATA 1 9 9 , 1 3 8 , 1 3 , 5 2 , 1 9 9 ,  8 5
1 4 5 , 2 5 1 , 7 6 , 1 1 0 , 2 0 5 , 1 7 3 , 5 2 , 1 9
9 , 7 3 , 2 5 5 , 1 7 2 , 2 3 1 2

7D 1 7 7 0  DATA 5 1 , 1 9 9 , 4 9 , 2 5 1 , 1 7 0 ,  C l
1 7 3 , 5 2 , 1 9 9 , 4 1 , 8 5 , 1 4 1 , 5 2 0 9 9 ,
1 3 8 , 1 3 , 5 2 , 1 8 6 5

ED 1 7 8 0  DATA 1 9 9 , 1 4 5 , 2 5 1 , 7 6 , 1 1 0  3 1
, 2 0 5 , 1 7 2 , 5 1 , 1 9 9 , 1 7 7 , 2 5 1 0 3 , 5
2 , 1 9 9 , 1 4 5 , 2 5 1 , 2 4 9 6

8C 1 7 9 0  DATA 7 6 , 1 1 0 , 2 0 5 , 1 6 5 , 1 5 1  B D
, 2 4 , 1 0 5 , 1 0 , 1 3 3 , 1 5 1 , 7 6 , 4 9 , 2 0 3
, 1 6 5 , 1 5 1 , 5 6 , 1 8 3 0

C9 1 8 0 0  DATA 2 3 3 0 0 , 1 3 3 , 1 5 1 , 7 6 ,  4 9
4 9 , 2 0 3 , 1 6 2 , 2 , 1 6 0 , 2 7 , 2 4 , 3 2 , 2 4
0 , 2 5 5 , 1 6 2 , 1 9 1 9

A2 1 8 1 0  DATA 0 , 1 8 9 , 1 3 , 2 0 3 , 2 4 0 , 2  6 C
1 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 7 6 , 1 , 2 0 3 , 7 0
, 7 3 , 7 6 , 1 8 9 4

A4 1 8 2 0  DATA 7 6 , 1 7 , 1 5 7 , 1 5 7 , 8 6 , 6  3 8
5 , 7 6 , 8 5 , 6 9 , 3 2 , 0 , 1 6 9 , 0 , 3 2 , 2 0 1
, 197 , 1419

FF 1 8 3 0  DATA 2 4 0 , 9 , 1 6 0 , 0 , 1 4 5 , 2 5  1 7
1 , 2 0 0 , 1 9 2 , 6 4 , 2 0 8 , 2 4 9 , 3 2 , 6 4 , 1
9 9 , 7 6 , 9 3 , 2 1 8 2

4F 1 8 4 0  DATA 1 9 9 , 1 7 3 , 1 8 , 1 9 2 , 2 0 1  1 2
, 2 , 2 4 0 , 2 0 , 2 0 1 , 1 , 2 4 0 , 1 1 , 1 6 5 , 1
5 1 , 1 4 1 , 2 5 2 , 2 2 0 7

70 1 8 5 0  DATA 7 , 1 4 1 , 2 5 0 , 7 , 1 4 1 , 2 5  B 4
1 , 7 , 1 6 5 , 1 5 1 , 1 4 1 , 2 4 9 , 7 , 1 6 5 , 1 5
1 , 3 2 , 1 0 8 , 1 9 7 3

05 1 8 6 0  DATA 1 9 7 , 7 6 , 9 3 , 1 9 9 , 1 6 2 ,  E O
2 , 1 6 0 , 2 7 , 2 4 , 3 2 , 2 4 0 , 2 5 5 , 1 6 2 , 0
0 8 9 , 1 7 4 , 1 9 9 2

52 1 8 7 0  DATA 2 0 4 , 2 4 0 , 7 , 3 2 , 2 1 0 , 2  0 1
5 5 , 2 3 2 , 7 6 , 9 4 , 2 0 3 , 3 2 , 1 5 9 , 2 5 5 ,
3 2 , 2 2 8 , 2 5 5 , 2 5 1 4

15 1 8 8 0  DATA 2 4 0 , 2 4 8 , 2 0 1 , 3 2 , 2 4 0  9 C
0 5 , 2 0 1 , 1 3 3 , 2 4 0 , 5 2 , 2 0 1 , 1 3 7 , 2
4 0 , 6 4 , 2 0 1 , 1 3 4 , 2 5 9 9

07 1 8 9 0  DATA 2 4 0 , 7 4 , 2 0 1 , 1 3 8 , 2 4 0  F 7
, 1 0 7 , 2 0 1 , 1 3 5 , 2 4 0 , 2 4 , 2 0 1 , 1 3 9 ,
2 4 0 , 2 3 , 2 0 1 , 1 3 6 , 2 5 4 0

BC 1 9 0 0  DATA 2 4 0 , 2 2 , 2 0 1 , 1 4 0 , 2 4 0  2 7
)
2
1
,
7
6
,
1
0
6
,
2
0
3
,
7
6
,
1
0
1
,
2
0
4
3
7
6

, 2 0 4 , 2 0 3 , 7 6 , 2 1 8 9
64 1 9 1 0  DATA 2 4 1 , 2 0 3 , 7 6 , 2 1 , 2 0 4 ,  A S

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

4 , 1 7 4 , 4 4 , 1 9 8 8
AD 1 9 2 0  DATA 1 9 9 , 2 3 2 , 2 2 4 , 1 6 , 2 0 8  4 0

, 2 , 1 6 2 , 0 , 1 4 2 , 4 4 , 1 9 9
2
7 6 , 1 0 7 , 2
0 4 , 1 7 4 , 4 4 , 2 0 3 3

74 1 9 3 0  DATA 1 9 9 , 2 0 2 , 1 6 , 2 , 1 6 2 , 1  A F
5 , 1 4 2 , 4 4 , 1 9 9 , 7 6 , 1 0 7 , 2 0 4 , 1 7 4 ,
6 0 , 1 9 9 , 2 0 8 , 2 0 0 9

D2 1 9 4 0  DATA 1 6 , 1 7 4 , 4 5 , 1 9 9 , 2 3 2 ,  0 0
2 2 4 , 1 6 , 2 0 8 , 2
2
1 6 2 , 0 , 1 4 2 , 4 5
, 1 9

9 , 7 6 , 1 0 7 , 1 8 4 7
83 1 9 5 0  DATA 2 0 4 , 1 7 4 , 4 6 , 1 9 9 , 2 3 2  OB

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

48 1 9 6 0  DATA 2 0 4 , 1 7 4 , 6 0 , 1 9 9 , 2 0 8  9 5
, 1 4 , 1 7 4 , 4 5 , 1 9 9 , 2 0 2 , 1 6 , 2 , 1 6 2 ,
1 5 , 1 4 2 , 4 5 , 1 8 6 1

1970 DATA 1 9 9 , 7 6 , 1 0 7 , 2 0 4 , 1 7 4  C D  2 2 4 0  DATA 2 0 8 , 6 , 3 2 , 4 5 , 2 0 1 , 7 6
, 4 6 , 1 9 9 , 2 0 2 , 1 6 , 2 , 1 6 2 , 1 5 , 1 4 2 ,  , 1 6 8 , 2 0 0 , 3 2 , 2 2 , 2 0 1 , 7 6 , 1 6 8 , 2 0
4 6 , 1 9 9
.
,
7 6 , 1 8 6
5  
0 ,
1 7
3 ,
5 8
,
1 8
6 6

1980 DATA 1 0 7 , 2 0 4 , 7 6 , 1 0 6 , 2 0 1  9 9  2 2 5 0  DATA 1 9 9 , 5 6 , 2 3 3 , 4 8 , 2 4 0 ,
, 1 7 3 , 6 0 , 1 9 9 , 2 4 0 , 2 4 8 , 1 7 4 , 4 7 , 1  1 3 0 7 0 , 2 0 2 , 2 0 2 , 2 0 2 , 2 0 2 , 1 3 8 , 2
9 9 , 2 3 2 , 2 2 4 , 1 6 , 2 5 0 8  4 0 , 8 , 1 6 , 3 , 2 1 7 2
1990 DATA 2 0 8
3
2 , 1 6 2 , 0 , 1
4 2 , 4 7  
6 6  
2 2
6 0  
D A
T A  
2 4 , 1
0 5 , 8
,
7 6 , 1
1 6 , 2
0

0 9 9 , 7 6 , 1 0 7 , 2 0 4 , 1 7 3 , 6 0 , 1 9 9
3
2  
5 , 1 6 9 , 8 , 7 6 , 1 1
6 , 2 0 5 , 1 6 2 , 2 , 1
6 0

4 0 , 2 2 7 , 1 7 4 , 2 2 2 0  , 2 7 , 2 4 , 1 4 8 3
2000 DATA 4 7 , 1 9 9 , 2 0 2 , 1 6 , 2 , 1 6  3 8  2 2 7 0  DATA 3 2 , 2 4 0 , 2 5 5 , 1 6 2 , 0 , 1
2 , 1 5 , 1 4 2 , 4 7 , 1 9 9 , 7 6 , 1 0 7 , 2 0 4 , 1  8 9 , 7 4 , 2 0 6 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 2 0 1
7 3 , 6 0 , 1 9 9 , 1 8 5 0  , 0 , 2 0 8 , 2 4 5 , 2 5 4 1
2010 DATA 2 4 0 , 2 0 8 , 1 7 4 , 4 8 , 1 9 9  4 8  2 2 8 0  DATA 3 2 , 1 5 9 , 2 5 5 , 3 2 , 2 2 8 ,
, 2 3 2 , 2 2 4 , 1 6 , 2 0 8 , 2 , 1 6 2 , 0 , 1 4 2 ,  2 5 5 , 2 0 1 , 0 , 2 4 0 , 2 4 6 , 2 0 1 , 3 2 , 2 0 8
4 8 , 1 9 9 , 7 6 , 2 1 7 8  , 6 , 3 2 , 6 4 , 2 1 9 1
2020 DATA 1 0 7 , 2 0 4 , 1 7 3 , 6 0 , 1 9 9  O D  2 2 9 0  DATA 1 9 9 , 7 6 , 1 0 7 , 1 9 9 , 2 0 1
, 2 4 0 , 1 8 7 , 1 7 4 , 4 8 , 1 9 9 , 2 0 2 , 1 6 , 2  , 1 5 7 , 2 0 8 , 6 , 3 2 , 1 3 4 , 2 0 6 ,
7
6 , 5 7 ,
, 1 6 2 , 1 5 , 1 4 2 , 2 1 3 0  2 0 6 , 2 0 1 , 2 9 , 2 0 9 4
2030 DATA 4 8 , 1 9 9 , 7 6 , 1 0 7 , 2 0 4 ,  6 5  2 3 0 0  DATA 2 0 8
3
6 , 3 2 , 1 7 5 , 2 0 6 , 7
3 2 , 6 4 , 1 9 9 , 7 6 , 9 3 , 1 9 9 , 3 2 , 2 2 8 , 2  6 , 5 7 , 2 0 6 , 2 0 1 , 1 4 5 , 2 0 8 , 6 , 3 2 , 2 1
5 5 , 2 0 8 , 2 5 1 , 2 2 7 1  0 , 2 0 6 , 7 6 , 2 0 5 0
2040 DATA 3 2 , 1 9 , 1 9 2 , 1 7 3 , 6 0 , 1  9 2  2 3 1 0  DATA 5 7 , 2 0 6 , 2 0 1 0 7 , 2 0 8 ,
9 9 , 2 0 8 , 2 1 , 3 2 , 1 5 6 , 1 9 2 , 1 7 3 , 4 5 ,  6 , 3 2 , 0 , 2 0 7 , 7 6 , 5 7 , 2 0 6 , 7 6 , 2 4 0 ,
1 9 9 , 1 4 1 , 4 0 , 1 8 8 2  2 0 5 , 1 6 2 , 1 9 5 6
2050 DATA 2 0 8 , 1 4 1 , 4 1 , 2 0 8 , 1 4 1  D B  2 3 2 0  DATA 1 , 1 6 0 , 1 , 2 0 2 , 2 0 8 , 2 5
, 4 2 , 2 0 8 , 1 4 1 , 4 3 , 2 0 8 , 7 6 , 1 0 6 , 2 0  3 , 1 3 6 , 2 0 8 , 2 5 0 , 1 7 3 , 6 0 , 1 9 9 , 2 0 8
3 , 3 2 , 1 0 1 , 1 9 3 , 2 0 9 2  , 6 , 3 2 , 1 5 6 , 2 2 5 3
2060 DATA 1 7 3 , 4 6 , 1 9 9 , 1 4 1 , 4 0 ,  D 1  2 3 3 0  DATA 1 9 2 , 7 6 , 7 1 , 2 0 6 , 3 2 , 1
2 0 8 , 1 4 1 , 4 1 , 2 0 8 , 1 4 1 , 4 2 , 2 0 8 , 1 4  0 1 , 1 9 3 , 7 6 , 4 4 , 2 0 6 , 8 3 , 6 7 , 8 2 , 7 9
1 , 4 3 , 2 0 8 , 1 7 3 , 2 1 5 3  , 7 6 , 7 6 , 1 6 6 0
2070 DATA 4 7 , 1 9 9 , 1 4 1 , 3 7 , 2 0 8 ,  0 4  2 3 4 0  DATA 3 2 , 7 7 , 7 9 , 6 8 , 6 9 , 1 5 7
1 7 3 , 4 8 , 1 9 9 , 1 4 1 , 3 8 , 2 0 8 , 7 6 , 1 0 6  0 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7
, 2 0 3 , 6 7 , 7 9 , 1 9 7 0  , 1 5 7 , 1 5 7 , 1 5 7 , 2 0 5 2
2080 DATA 7 6 , 7 9 , 8 5 , 8 2 , 3 2 , 6 7 ,  2 F  2 3 5 0  DATA 1 7 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3
7 2 , 6 5 , 7 8 , 7 1 , 6 9 , 1 7 , 1 7 , 1 5 7 , 1 5 7  0 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3
, 157 , 1281  0 5 7 , 1 5 7 , 1 5 7 0 5 7 , 2 4 3 8
2090 DATA 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5  l E  2 3 6 0  DATA 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5
7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 8 3 , 8 0 , 6 5 , 6  7 , 1 5 7 , 1 5 7 , 1 7 , 6 0 , 8 3 , 8 0 , 6 5 , 6 7
37 , 6 9 , 3 2 , 6 9 , 1 8 7 8  6 9 , 6 2 , 3 2 , 1 6 3 4
2100 DATA 8 8 , 7 3 , 8 4 , 8 3 , 0 , 1 6 9 ,  9 D  2 3 7 0  DATA 6 9 , 8 8 , 7 3 , 8 4 , 8 3 , 0 , 7
0 , 1 4 1 , 6 2 , 1 9 9 , 1 4 1 , 6 3 , 1 9 9 , 1 6 9 ,  6 , 4 8 , 2 0 7 , 1 6 0 , 0 , 1 7 7 , 2 5 1 , 4 8 , 4 ,
32 , 141 , 1644  2 4 , 1 3 9 2
M O  DATA 0 , 2 0 8 , 1 6 9 , 6 6 , 1 4 1 , 1  4 3  2 3 8 0  DATA 7 6 , 1 4 8 , 2 0 6 , 5 6 , 2 0 0 ,
, 2 0 8 , 7 6 , 9 3 , 1 9 9 , 1 6 0 , 0 , 1 6 9 , 0 0  2 0 0 , 1 7 7 , 2 5 1 , 4 2 , 1 4 5 , 2 5 1 , 1 3 6 , 1
4 5 , 2 5 1 , 1 8 8 6  7 7 , 2 5 1 , 4 2 , 1 4 5 , 2 5 0 3
2120 DATA 2 0 0 , 1 9 2 , 6 4 , 2 0 8 , 2 4 9  4 D  2 3 9 0  DATA 2 5 1 , 1 3 6 , 1 7 7 , 2 5 1 , 4 2
, 7 6 , 9 3 , 1 9 9 , 1 6 2 , 2 , 1 6 0 , 2 7 , 2 4 , 3  , 1 4 5 , 2 5 1 , 2 0 0 , 2 0 0 , 2 0 0 , 1 9 2 , 6 3 ,
2 , 2 4 0 , 2 5 5 , 2 1 8 3  2 0 8 , 2 2 1 , 9 6 , 7 6 , 2 7 0 9
2130 DATA 1 6 2 , 0 , 1 8 9 , 4 7 , 2 0 5 , 2  D A  2 4 0 0  DATA 6 4 , 2 0 7 , 1 6 0 , 2 , 1 7 7 , 2
4 0 , 7 , 3 2 , 2 1 0 , 2 5 5 , 2 3 2 , 7 6 , 2 , 2 0 5  5 1 , 1 0 6 , 1 3 6 , 1 3 6 , 1 7 7 , 2 5 1 , 1 0 6 0
0 2 , 2 2 8 , 2 1 2 2  4 5 , 2 5 1 , 2 0 0 , 1 7 7 , 2 5 4 6
2140 DATA 2 5 5 , 2 0 8 , 2 5 1 , 1 7 3 , 5 8  2 3  2 4 1 0  DATA 2 5 1 , 1 0 6 , 1 4 5 , 2 5 1 , 2 0
, 1 9 9 , 3 2 , 2 1 0 , 2 5 5 , 3 2 , 2 2 8 , 2 5 5 , 2  0 , 1 7 7 , 2 5 1 , 1 0 6 , 1 4 5 , 2 5 1
3
2 0 0 , 2 0
4 0 , 2 5 1 , 2 0 1 , 4 8 , 2 8 9 6  0 , 2 0 0 , 1 9 2 , 6 5 , 2 0 8 , 2 9 4 8
2150 DATA 1 4 4 , 2 4 7 , 2 0 1 , 5 7 , 1 7 6  4 2  2 4 2 0  DATA 2 2 7 , 9 6 , 1 6 0 , 0 , 1 7 7 , 2
, 2 4 3 , 1 4 1 , 5 8 , 1 9 9 , 3 2 , 6 4 , 1 9 9 , 7 6  5 1 , 1 5 3 , 5 1 , 1 9 9 , 2 0 0 , 1 9 2 , 3 , 2 0 8 ,
)
9
3
,
1
9
9
,
3
2
,
2
1
6
1  
2
4
6
,
1
6
2
,
2
,
2
3
2
7

2160 DATA 6 5 , 8 5 , 8 4 , 7 9 , 3 2 , 3 2 ,  3 0  2 4 3 0  DATA 1 7 7 , 2 5 1 , 1 3 6 0 3 6 , 1 3
3 2 , 5 6 , 3 2 , 4 9 , 3 2 , 5 0 , 1 7 , 1 5 7 , 1 5 7  6 , 1 4 5 , 2 5 1 , 2 0 0 , 2 0 0 , 2 0 0 , 2 0 0 , 2 3
, 157 , 1116  2 , 2 2 4 , 6 3 , 2 0 8 , 2 4 0 , 2 9 9 9
2170 DATA 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5  7 2  2 4 4 0  DATA 1 6 0 , 6 0 , 1 6 2 , 0 , 1 8 9 , 5
7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 6 5 , 6 8 ,  1 , 1 9 9 , 1 4 5 , 2 5 1 , 2 0 0 , 2 3 2 , 2 2 4 , 3 ,
8 6 , 6 5 , 7 8 , 6 7 , 1 9 9 9  2 0 8 , 2 4 5 , 9 6 , 2 4 2 5
2180 DATA 6 9 , 3 2 , 5 5 , 3 2 , 1 4 4
3
4 8  8 2  2 4 5 0  
D A T A  
1 6 0 , 6 0 , 1 6
2 , 0 , 1 7 7 , 2

, 3 1 , 3 2 , 5 1 , 1 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7  5 1 , 1 5 7 , 5 1 , 1 9 9 , 2 0 0 , 2 3 2 , 2 2 4 , 3 ,
, 1 5 7 , 5 4 , 1 3 5 0  2 0 8 , 2 4 5 , 1 6 0 , 2 4 8 9
2190 DATA 3 2 , 5 3 , 3 2 , 5 2 , 1 5 7 , 1 5  8 2  2 4 6 0  DATA 5 9 , 1 6 2 , 0 , 1 7 7 , 2 5 1 , 2
7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 4 4 , 1 5 7 , 1 5  0 0 , 2 0 0 , 2 0 0 , 1 4 5 , 2 5 1 , 1 3 6 , 1 3 6 , 1
7 , 0 , 1 7 3 , 5 8 0 8 0 0  3 6 , 1 3 6 , 2 3 2 , 2 2 4
3
2 6 4 5
2200 DATA 1 9 9 , 5 6 , 2 3 3 , 4 8 , 2 0 8 ,  C O  2 4 7 0  DATA 6 0 , 2 0 8
3
2 4 0 , 1 6 0 , 0
5
1

3 , 7 6 , 9 3 , 1 9 9 , 2 0 1 , 1 , 2 0 8 , 3 , 7 6 , 2  8 5 , 5 1 , 1 9 9 , 1 4 5 , 2 5 1 , 2 0 0 , 1 9 2 , 3 ,
2 , 201 , 1827  2 0 8
3
2 4 6 , 9 6 ,
2 4 4 4

2210 DATA 2 0 1 , 3 , 2 0 8 , 3 , 7 6 , 2 1 8  9 9  2 4 8 0  DATA 1 7 2 , 6 0 , 1 9 9 , 1 9 2 , 0 , 2
, 2 0 0 , 2 0 1 , 5 , 2 0 8 , 3 , 7 6 , 4 5 , 2 0 1 , 2  0 8 , 3 , 7 6 , 1 3 7 , 2 0 6 , 3 2 , 1 3 7 , 2 0 6 , 7
0 1 , 7 , 1 8 5 6  6 , 1 3 7 , 2 0 6 , 2 0 4 7
2220 DATA 2 0 8 , 3 , 7 6 , 1 6 8 , 2 0 0 , 1  F F  2 4 9 0  DATA 1 7 2 , 6 0 , 1 9 9 , 1 9 2 , 0 , 2
6 0 , 1 2 8 , 1 4 0 , 6 1 , 1 9 9 , 2 0 1 , 2 , 2 0 8 ,  0 8 , 3 , 7 6 , 1 7 8 , 2 0 6 , 3 2 , 1 7 8 , 2 0 6 , 7
6 , 3 2 , 2 2 , 1 8 1 4  6 , 1 7 8 , 2 0 6 , 2 1 7 0
2230 DATA 2 0 1 , 7 6 , 2 1 8 , 2 0 0 , 2 0 1  7 3  2 5 0 0  DATA 1 7 3 , 6 0 , 1 9 9 , 2 0 8 , 8 4 ,
, 4 , 2 0 8 , 6 , 3 2 , 4 5 , 2 0 1 , 7 6 , 2 1 8 , 2 0  1 6 9 , 2 5 5 , 1 4 1 , 6 0 , 1 9 9 , 1 6 9 , 3 0 , 1 4
0 , 2 0 1 , 6 , 2 0 9 3  1 , 2 8 , 2 0 8 , 1 7 3 , 2 2 9 7
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20 2510 DATA 2 9 , 2 0 8 , 7 3 , 1 , 1 4 1 , 2 9 41 2540 DATA 2 0 7 , 2 0 6 , 0 , 2 0 8 , 2 0 6 , D2 2570 DATA 4 5 , 1 9 9 , 1 4 1 , 4 0 , 2 0 8 ,
, 2 0 8 , 1 7 3
3
6 2 , 1 9 9 , 1
0 6 , 1 4 4 , 3
6 , 2

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

1 4 1 , 4 1 , 2 0 8 , 1 4 1 , 4 2 , 2 0 8 , 1 4 1
3
4 3

0 6 , 6 2 , 1 9 9 , 1 8 7 6 1 4 1 , 4 1 , 2 0 8 , 2 2 3 2 , 2 0 8 , 7 6 , 9 3
3
1 9 7 5

D9 2520 DATA 2 0 6 , 0 , 2 0 8 , 2 0 6 , 0 , 2 0 80 2550 DATA 1 4 1 , 4 2 , 2 0 8 , 1 4 1 , 4 3 , 1D 2580 DATA 1 9 9 , 1 9 9 , 0 , 0 , 0 , 0 , 0 ,
8 , 2 0 6 , 0 , 2 0 8 , 2 0 6 , 0 , 2 0 8 , 2 0 6 , 0 , 2 0 8 , 7 6 , 9 3 , 1 9 9 , 1 6 9 , 0 , 1 4 1 , 6 0 , 1 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 9 8

44
2 0 8 , 2 0 6 , 2 2 7 6
2530 DATA 0 , 2 0 8 , 2 0 6 , 0 , 2 0 8 , 2 0 78

9 9 , 1 4 1 , 2 8 , 1 8 8 9
2560 DATA 2 0 8 , 1 7 3 , 2 9 , 2 0 8 , 7 3 ,

BB 2590 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

6 , 0 , 2 0 8 , 2 0 6 , 0 , 2 0 8 , 2 0 6 , 0 , 2 0 8 , 1 , 1 4 1 , 2 9 , 2 0 8 , 2 3 8 , 0 , 2 0 8 , 2 3 8 , 0 CC 2600 DATA 9 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
76 , 151 , 2091 , 208 , 173 , 2135 , 0 , 0 , 1 0 0 , 0 , 1 0 , 0 , 0 , 2 0 6

PROGRAI: S P RI TE  LOADER 2

AO 1 0  B L - 1 9 1  : L N - 5 0  : S A - 2 6 6 2  3 2
4

5B 2 0  FOR L - 0  TO BL : CX-0 : FOR D -
O TO 15 : READ A:CX-CX-EA:POKE 6 7
SA-EL*16-1-D,A:NEXT D

A5 3 0  READ A : I F  A><CX THENPRI NT
"ERROR I N  L I N E " ; 1 2
,
1 1 - ( 1 . . * 1 0 ) : S T  
C C

OP
40 4 0  NEXT L : E ND
89 5 0  DATA 2 0 1 , 6 8 , 2 0 8 , 3
3
7 6 , 7 2 , 1  D 6

0 4 , 2 0 1 , 9 4 , 2 0 8 , 3 , 7 6 , 2 5 0 , 1 1 1 , 2
0 1 , 9 5 , 1 9 7 1

00 6 0  DATA 2 0 8 , 3 , 7 6 , 1 0 8 , 1 1 2 , 2 0 1  6 E
, 6 7 , 2 0 8 , 3 , 7 6 , 7 , 1 1 3 , 2 0 1 , 7 5 , 2 0
8 , 3 , 1 6 6 9

74 7 0  DATA 7 6 , 1 3 8 , 1 1 3 , 2 0 1 , 7 7 , 2 0  D4
8 , 3 , 7 6 , 1 9 3 , 1 1 3 , 2 0 1 , 8 0 , 2 0 8 , 3 ,
7 6 , 2 4 9 , 2 0 1 5

32 8 0  DATA 1 1 4 , 2 0 1 , 1 4 0 , 2 0 8 , 3 , 7 6  B F
, 3 4 , 1 1 5 , 2 0 1 , 6 1 , 2 0 8 , 3 , 7 6 , 1 7 3 ,
115 , 234 , 1962

BE 9 0  DATA 7 6 , 3 , 1 9 2 , 0 , 0 , 0 , 0 , 0 , 3  2 B
2 , 6 8 , 2 2 9 , 1 6 9 , 0 , 1 4 1 , 2 1 , 2 0 8 , 1 1
39

64 1 0 0  DATA 1 6 2 , 1 , 1 6 0 , 1 3 , 2 4 , 3 2 ,  6 4
2 4 0 , 2 5 5 , 1 6 9 , 1 3 9 , 1 6 0 , 1 0 4 , 3 2 , 3
0 , 1 7 1 , 3 2 , 1 7 2 4

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

B3 1 2 0  DATA 2 0 8 , 2 3 7 , 3 2 , 6 8 , 2 2 9 , 1  2 9
6 9 , 3 1 , 1 4 1 , 2 1 , 2 0 8
3
7 6 , 6 , 1 9 2 , 7 6 .
, 9 1 , 1 1 1 , 1 8 9 6

06 1 3 0  DATA 7 6 , 4 5 , 1 0 5 , 1 6 9 , 3 1 , 7 6  FE1
, 2 3 7 , 1 0 5 , 1 4 1 , 2 1 , 2 0 8 , 6 8 , 6 5 , 8 4
, 6 5 , 3 2 , 1 5 2 8

A9 1 4 0  DATA 8 3 , 8 4 , 7 9 , 8 2 , 6 5 , 7 1 , 6  1 8
9 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5
7 , 1 5 7 , 1 5 7 , 1 9 4 6

86 1 5 0  DATA 1 5 7 , 1 5 7 , 1 5 7 , 1 7 , 1 6 3 ,  9 A
1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 ,
1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 2 4 4 4

52 1 6 0  DATA 1 7 , 1 7 , 1 7 , 1 3 , 3 2 , 3 2 , 3  E 7
2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 5 ,
421

F4 1 7 0  DATA 8 1 , 3 1 , 3 2 , 8 1
3
8 5 , 7 3 , 8  3 5

4 , 1 7 , 1 7 , 1 3 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
, 706

A4 1 8 0  DATA 3 2 , 3 2 , 3 2 , 3 2 , 5 , 7 0 , 4 9  7 2
, 3 1 , 3 2 , 6 8 , 7 3 , 8 3 , 7 5 , 3 2 , 8 3 , 8 4 ,
813

52 1 9 0  DATA 7 9 , 8 2 , 6 5 , 7 1 , 6 9 , 1 3 , 1  AA
7 , 1 7 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
, 669

21 2 0 0  DATA 3 2 , 3 2 , 5 , 7 0 , 5 1
3
3 1 , 3 2  E B

, 8 0 , 8 2 , 7 3 , 7 8 , 8 4 , 4 5 , 7 9 , 8 5 , 8 4 ,
943

C9 2 1 0  DATA 1 3 , 1 7 , 1 7 , 3 2 , 3 2 , 3 2 , 3  D9
2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 5 , 7 0 , 5 3 ,
495

E4 2 2 0  DATA 3 1 , 3 2 , 8 3 , 6 7 , 8 2 , 6 9 , 6  54
9 , 7 8 , 3 2 , 6 8 , 8 5 , 7 7 , 8 0 , 0 , 8 3 , 8 0 ,
1016

FE 2 3 0  DATA 8 2 , 7 3 , 8 4 , 6 9 , 3 2 , 7 8 , 8  37
5 , 7 7 , 6 6 , 6 9 , 8 2 , 3 2 , 0 , 3 2 , 6 8 , 2 2 9
,1158

240 DATA 1 6 5 , 1 5 1 , 1 4 1 , 7 1 , 1 0 4 ,  F 8
1 6 2 , 1 , 1 6 0 , 1 3 , 2 4 , 3 2 , 2 4 0
3
2 5 5 , 1
6 9 , 1 8 , 1 6 0 , 1 8 6 6
250 DATA 1 0 5 , 3 2 , 3 0 , 1 7 1 , 1 6 2 , 3  5 0
, 1 6 0 , 9 , 2 4 , 3 2 , 2 4 0 , 2 5 5 , 1 6 9 0 0 ,
160 , 105 , 1687
260 DATA 3 2
5
3 0 , 1 7 1 , 1
6 5 , 1 5 1 , 3  
F
A

2 , 1 5 , 1 9 2 , 1 3 3 , 1 5 1 , 3 2 , 9 , 1 9 2 , 1 6
2 , 5 , 1 4 2 , 1 6 1 4
270 DATA 6 7 , 1 0 4 , 1 6 2 , 4 , 1 4 2 , 6 8  1 9
, 1 0 4 , 1 6 0 , 0 , 1 4 0 , 6 9 , 1 0 4 , 1 6 0 , 0 ,
140 , 70 , 1494
280 DATA 1 0 4 , 1 7 4 , 6 8 , 1 0 4 , 1 7 2 ,  8 4
6 7 , 1 0 4 , 2 4 , 3 2 , 2 4 0 , 2 5 5 , 1 7 2 , 6 9 ,
1 0 4 , 1 7 7 , 2 5 1 , 2 1 1 7
290 DATA 1 7 0 , 1 6 9 , 0
3
3 2 , 2 0 5 , 1 8  
2 1

9 , 1 7 2 , 6 9 , 1 0 4 , 2 0 0 , 1 9 2 , 6 3 , 2 4 0 ,
4 1 , 1 4 0 , 6 9
3
2 0 5 5
300 DATA 1 0 4 , 2 3 8 , 7 0 , 1 0 4 , 1 7 4
3  8 07 0 , 1 0 4 , 2 2 4 , 3 , 2 4 0 , 1 2 , 1 7 3 , 6 7 , 1
0 4 , 2 4 , 1 0 5 , 1 8 1 6
310 DATA 8 , 1 4 1 , 6 7 , 1 0 4 , 7 6 , 1 1 3  D 9
, 1 0 5 , 1 6 2 , 0 , 1 4 2 , 7 0 , 1 0 4 , 2 3 8 , 6 8
, 1 0 4 , 1 6 9 , 1 6 7 1
320 DATA 5 , 1 4 1 , 6 7 , 1 0 4 , 7 6 , 1 1 3
, 1 0 5
;
1 6 9 ,
2 2 2 ,
1 6 0 ,
1 0 5 ,
3 2 , 3
0 , 1

7 1 , 3 2 , 2 2 8 , 1 7 6 0
330 DATA 2 5 5 , 2 4 0 , 2 5 1 , 1 7 3 , 7 1 ,
1 0 4 , 1 3 3 , 1 5 1 , 3 2 , 9 , 1 9 2 , 1 7 3 , 1 2 0
, 1 1 1 , 2 4 0 , 3 , 2 2 5 8
340 DATA 7 6 , 1 2 7 , 1 1 1 , 1 6 9 , 3 1 , 1  6 A
4 1 , 2 1
3
2 0 8 , 3
2 , 6 8 ,
2 2 9 , 7
6 , 6 , 1
9 2

, 2 9 , 2 9 , 1 5 4 5
350 DATA 8 0 , 8 2 , 6 9 , 8 3 , 8 3 , 3 2 , 6  E E
5
5
3
2
,
7
5
,
6
9
,
8
9
,
3
2
,
0
3
1
6
5
3
1
5
1
,
1

41 , 1248
360 DATA 7 1 , 1 0 4
3
3 2 , 6 8 , 2 2 9 , 1 6
9 , 2 5 5 , 1 6 0 , 1 0 5 , 3 2 , 3 0 , 1 7 1 , 7 6 , 2
0 8 , 1 0 6 , 1 7 , 1 8 3 3
370 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 8 , 7 3 , 8 3
, 640
380 DATA 7 5 , 3 2 , 6 5 , 6 7 , 6 7 , 6 9 , 8
3 , 8 3 , 1 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 ,
157 , 157 , 1657
390 DATA 1 5 7 , 1 5 7
5
1 5 7 , 1 5 7 , 1 6 3
, 1 6 3 , 1 6 3 , 1 6 3 , 3 2 , 1 6 3 , 1 6 3 , 1 6 3 ,
1 6 3 , 1 6 3 , 1 6 3 , 1 3 , 2 3 0 3
400 DATA 1 7 , 1 7 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3 2 , 5 , 8 1 , 3 1 , 8 5 , 7 3 , 8 4 ,649 E B
410 DATA 1 3 , 1 7 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3 2 , 5 , 7 6 , 3 1 , 7 9
3
6 5 , 6 8 ,
610
420 DATA 1 3 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 5 , 8 3 , 3 1 , 6 5 , 8 6 , 6 9 , 1 3 ,621
430 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 3 2 , 5 , 8 2 , 3 1 , 6 9 , 7 6 , 7 9 , 6 7 , 6 5 ,  O F730
440 DATA 8 4 , 6 9 , 6 8 , 3 2 ,
7
6 , 7 9 , 6
5 , 6 8 , 1 3 , 1 7 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2  8 C
, 763
450 DATA 3 2 , 3 2 , 5 , 6 8 , 3 1 , 7 3 , 8 2
, 6 9 , 6 7 , 8 4 , 7 9 , 8 2 , 8 9 , 1 3 , 1 7 , 3 2 ,  6 D
855

BD

B3

0
1

24

F
-
F
BE

OR

AS

88

460 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 5 , 6 2 , 3 1 , 3 2 , 6 7 , 7 9 , 7 7 , 7 7 , 6 5 ,719
470 DATA 7 8 , 6 8 , 1 3 , 1 7 , 3 2 , 3 2 , 3
2
,
3
2
,
3
2
3
3
2
,
3
2
,
3
2
,
5
,
6
3
,
3
1
,
3
2
,

563
480 DATA 8 3 , 8 4 , 6 5 , 8 4 , 8 5 , 8 3 , 1
3 3 1 7 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
, 770
490 DATA 3 2 , 3 2
3
3 2 , 3 2 , 3 2 , 3 2
, 6

7 , 7 2 , 7 9 , 7 3 , 6 7 , 6 9 , 3 2 , 5 8 , 4 5 , 0 ,
754
500 DATA 3 2 , 2 2 8 , 2 5 5 , 2 4 0 , 2 5 1 ,
2 0 1 , 8 1 , 2 0 8 , 1 1 , 1 7 3 , 7 1 , 1 0 4 , 1 3 3
, 1 5 1 , 3 2 , 9 , 2 1 8 0
510 DATA 1 9 2 , 7 6 , 2 1 1 , 1 0 5 , 2 0 1 ,
4 6 , 2 4 0 , 4 , 2 0 1 , 4 7
5
2 0 8 , 3 , 2 4 , 1 0 5
, 1 6 , 3 2 , 1 7 1 1
520 DATA 2 1 0 , 2 5 5 , 2 0 1 , 6 3 , 2 0 8 ,
3 , 7 6 , 3 2 , 1 0 7 , 2 0 1 , 6 2 , 2 0 8 , 3 , 7 6 ,
2 4 , 1 0 8 , 1 8 3 7
530 DATA 2 0 1 , 6 8 , 2 0 8 , 3 , 7 6 , 6 6 ,
1 0 8 , 2 0 1 , 7 6 , 2 0 8 , 3 , 7 6 , 6 9 , 1 0 9 , 2
0 1 , 8 3 , 1 7 5 6
540 DATA 2 0 8 , 3 , 7 6 , 2 4 , 1 1 0 , 2 0 1
, 8 2 2 2 0 8 , 3 , 7 6 , 1 5 2 , 1 1 0 , 2 3 4 , 7 6 ,
2 4 2 , 1 0 5 , 1 9 1 0
550 DATA 1 6 9 , 1 3 , 3 2 , 2 1 0 , 2 5 5 , 3
2 , 2 1 0 , 2 5 5 , 1 6 9 , 0 , 1 3 3 , 1 8 3 , 1 6 9 ,
1 5 , 1 3 3 , 1 8 4 , 2 1 6 2
560 DATA 1 3 3
3
1 8 5 , 1 6 9
3
8 , 1 3 3 , 1

8 6 , 3 2 , 1 9 3 , 2 2 5 , 1 6 6 , 1 8 4 , 3 2 , 1 9 8
, 2 5 5 , 3 2 , 2 0
7
, 2 3 3 8
570 DATA 2 5 5 , 7 2 , 1 6 5 , 1 4 4 , 2 0 8 ,
7 , 1 0 4 , 3 2 , 2 1 0 , 2 5 5 , 7 6 , 6 2 , 1 0 7 , 1
0 4 , 1 6 5 , 1 8 4 , 2 1 5 0
580 DATA 1 3 3 , 7 3 , 3 2 , 2 0 4 , 2 2 5 , 3
2 , 1 9 8 , 2 5 5 , 1 6 9 , 1 3 , 3 2 , 2 1 0
3
2 5 5 ,
1 6 9 , 2 2 2 , 1 6 0 , 2 3 8 2
590 DATA 1 0 5 , 3 2
3
3 0 , 1 7 1 , 3 2 , 2 2
8 , 2 5 5 , 2 4 0 , 2 5 1 , 3 2 , 6 8 , 2 2 9 , 7 6 , 2
4 2 , 1 0 5 , 1 3 , 2 1 0 9
600 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 8 , 7 3 , 8 3 , 7 5 , 3 2
, 683
610 DATA 6 7 , 7 9 , 7 7 , 7 7 , 6 5 , 7 8 , 6
8 , 1 3 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 2 , 1 6
4 , 942
620 DATA 1 5 7 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 5 7
630 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0
640 DATA 0 , 0 , 1 6 9 , 1 3 6 , 1 6 0 , 1 0 7
, 3 2 , 3 0 , 1 7 1 , 1 6 0 , 0 , 1 4 0 , 6 8 , 1 0 4 ,
3 2 , 2 2 8 , 1 5 3 7
650 DATA 2 5 5 , 2 4 0 , 2 5 1 , 1 7 2 , 6 8 ,
1 0 4 , 2 0 1 , 3 4 , 2 4 0 , 2 4 4 , 2 0 1 , 2 0 , 2 0
8 , 3 1
3
1 9 2 ,
0 , 2 4
6 1

660 DATA 2 4 0 , 2 3 3 , 1 3 6 , 1 6 9 , 1 5 7
, 3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 1 6 4 , 3 2 , 2 1 0 , 2
5 5 , 1 6 9 , 3 2 , 3 2 , 2 4 9 5
670 DATA 2 1 0 , 2 5 5 , 1 6 9 , 1 5 7 , 3 2 ,
2 1 0 , 2 5 5 , 3 2 , 2 1 0 , 2 5 5 , 7 6 , 1 8 7 , 1 0
7 , 2 0 1 , 1 3 , 2 0 8 , 2 5 7 7
680 DATA 6 , 1 6 9 , 3 2 , 3 2 , 2 1 0 , 2 5 5
, 9 6 , 2 0 1 , 3 2 , 1 4 4 , 1 9 2 , 2 0 1 , 1 2 8 , 1
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7 6 , 1 8 8 , 2 0 4 , 2 2 6 6
3D 6 9 0  DATA 6 7 , 1 0 4 , 1 7 6 , 1 8 3 , 1 5 3 ,

1 4 6 , 1 0 7 , 2 0 0 , 3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 1  F B
6 4 , 3 2 , 2 1 0 , 2 5 5 , 2 4 6 3

2A 7 0 0  DATA 1 6 9 , 1 5 7 , 3 2 , 2 1 0 , 2 5 5 ,
7 6 , 1 8 7 , 1 0 7 , 1 6 9 , 1 3 , 3 2 , 2 1 0 , 2 5 )  7 9
, 1 6 9 , 2 8 , 1 4 1 , 2 2 1 0

16 7 1 0  DATA 6 7 , 1 0 4 , 3 2 , 1 7 8 , 1 0 7 , 1
6 9 , 1 4 6 , 1 3 3 , 1 8 7 , 1 6 9 , 1 0 7 , 1 3 3 , 1  A R
8 8 , 1 3 2 , 1 8 3 , 1 6 9 , 2 2 0 4

80 7 2 0  DATA 1 5 , 1 3 3 , 1 8 4 , 1 3 3 , 1 8 5 ,
1 6 9 , 8 , 1 3 3 , 1 8 6 , 3 2 , 1 9 3 , 2 2 5 , 3 2 ,  2 7
2 3 1 , 2 5 5 , 7 6 , 2 1 9 0

El  7 3 0  DATA 3 2 , 1 0 7 , 1 6 9 , 1 4 7 , 3 2 , 2
1 0 , 2 5 5 , 1 6 9 , 4 8 , 1 3 3 , 2 5 2 , 1 6 9 , 2 ,  4 C
1 3 3 , 2 5 3 0 6 9
3
2 2 8 0

D7 7 4 0  DATA 0 , 1 3 3 , 1 4 4 , 1 6 9 , 3 6 , 1 3
3 , 2 5 1 , 1 6 9 , 2 5 1 , 1 3 3 , 1 8 7 , 1 6 9 , 0 ,  8 E
1 3 3 0 8 8 , 1 6 5 , 2 2 6 1

C2 7 5 0  DATA 2 5 3 , 1 3 3 , 1 8 3 , 1 6 9 , 8 , 1
3 3 , 1 8 6 , 1 6 9 , 9 6 , 1 3 3 , 1 8 5 , 3 2 , 2 1 3  E 9
, 2 4 3 , 1 6 5 , 1 8 6 , 2 4 8 7

43 7 6 0  DATA 3 2 , 1 8 0 , 2 5 5 , 1 6 5 , 1 8 5 ,
3 2 , 1 5 0 , 2 5 5 , 1 6 4 0 4 4 , 2 0 8 , 6 9 , 1 6  B O
0 , 6 , 1 3 2 , 2 5 1 , 2 3 8 8

BA 7 7 0  DATA 3 2 , 1 6 5 , 2 5 5 , 1 6 6 , 2 5 2 ,
1 3 3 , 2 5 2 , 1 6 4 , 1 4 4 , 2 0 8 , 5 4 , 1 6 4 , 2  E 0
5 1 , 1 3 6
3
2 0 8 , 2 3
8 , 2 8 2 2

c l  7 8 0  DATA 1 6 4 , 2 5 2
3
3 2 , 2 0 5 , 1 8 9 ,

1 6 9
3
3 2 ,
3 2 ,
2 1 0
,
2 5 5
,
3 2 ,
1 6 5
,
2 5 5  
C
5

, 7 2 , 1 6 5 , 2 0 3 , 2 4 3 2
5C 7 9 0  DATA 2 0 1 , 6 0 , 2 4 0 , 3 9 , 1 0 4 , 1

6 6 , 1 4 4 , 2 0 8 , 2 4 , 1 7 0 , 2 4 0 , 6 , 3 2 , 2  4 8
1 0 , 2 5 5 , 2 4 , 2 1 2 3

CE 8 0 0  DATA 1 4 4 , 2 3 2 , 1 6 9 , 1 3 , 3 2 , 2
1 0 , 2 5 5 , 1 6 5 , 1 9 7 , 2 0 1
3
6 3 , 2 4 0 , 4 ,  
5 1

1 6 0 , 4 , 2 0 8 , 2 2 9 7
69 8 1 0  DATA 1 8 9 , 3 2
3
6 6 , 2 4 6 , 1 6 9 , 0

0 3 3 , 1 9 8 , 7 6 , 3 2 , 1 0 7 0 6 5 , 2 0 3 , 2  2 8
0 1 , 6 4 , 2 0 8 , 2 0 8 9

74 8 2 0  DATA 2 5 0 , 1 6 5 , 2 0 3
3
2 0 1 , 6 0 ,

2 0 8 , 2 5 0 , 1 6 5 , 2 0 3 , 2 0 1 , 6 4 , 2 0 8 , 2  7 C
5 0 , 7 6 , 1 6 4 , 1 0 8 , 2 7 7 6

99 8 3 0  DATA 1 4 7 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 1 7 , 3 2 , 3  8 C
2, 612

39 8 4 0  DATA 3 2 , 7 6 , 7 9 , 6 5
3
6 8 , 1 7 , 1

5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 6 3 , 1 6 3 , 1 6 3 , 1  O E
6 3 , 1 3 , 1 3 , 1 6 4 3

EE 8 5 0  DATA 1 7 , 1 7 , 1 7 , 1 7 , 1 7 0 7 , 3
2 , 3 2 , 3 2 , 3 2 , 7 0 , 7 3 , 7 6 , 6 9 , 7 8 , 6 5  F 4
,661

43 8 6 0  DATA 7 7 , 6 9 , 0 , 1 4 7 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2  D E
, 677

3E' 8 7 0  DATA 1 7 , 3 2 , 3 2 , 3 2 , 8 3 , 6 5 , 8
6 , 6 9 , 1 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 6 3 ,  C 2
1 6 3 , 1 6 3 , 1 5 5 0

7E 8 8 0  DATA 1 6 3 , 1 3 , 1 7 , 1 7 , 1 7 , 1 7 ,
1 7 , 1 7 , 3 2 , 3 2 , 3 2 , 3 2 , 7 0 , 7 3 , 7 6 , 6  0 5
9 , 694

57 8 9 0  DATA 7 8 , 6 5 , 7 7 , 6 9 , 0 , 1 6 9 , 2
2 4 , 1 6 0 , 1 0 8 , 3 2 , 3 0 , 1 7 1 , 1 6 9 , 1 6 ,  C D
141 , 67 , 1576

AB 9 0 0  DATA 1 0 4 , 3 2 , 1 7 8 , 1 0 7 , 1 9 2 ,
0 , 2 0 8 , 3 , 7 6 , 2 4 2 , 1 0 5 , 1 6 2 , 8 , 1 6 9  3 6
, 8 , 1 6 0 , 1 7 5 4

7D 9 1 0  DATA 1 , 3 2 0 8 6 , 2 5 5 , 1 7 3 , 6 8
0 0 4 , 1 6 2 , 1 4 6 , 1 6 0 0 0 7 , 3 2 , 1 8 9 ,  4 B
2 5 5 , 1 6 9 , 0 , 2 0 3 9

03 9 2 0  DATA 1 6 2 , 2 5 5 , 1 6 0 , 2 5 5 , 3 2 ,
2 1 3 , 2 5 5 , 1 4 2
3
6 7 , 1 0 4 , 1 4 0 ,
6 8 , 1 0  
D 8

4 , 7 6 , 2 3 2 , 1 1 0 , 2 3 7 5
32 9 3 0  DATA 1 3 , 1 7 , 1 7 , 3 2 , 3 2 , 3 2 , 3

2 , 3 2 , 3 2 , 8 3 , 8 4 , 6 5
3
8 2 , 8 4 , 3 2 , 8 3  
9 5

, 752
05 9 4 0  DATA 8 0 , 8 2 , 7 3 , 8 4 , 6 9 , 3 2 , 4

0 , 7 3 , 7 8 , 6 7 , 7 6 , 8 5 , 8 3 , 7 3 , 8 6 , 6 9  5 E
, 1150

3C 9 5 0  DATA 4 1 , 3 2 , 6 2 , 0 , 1 3 , 1 7 , 1 7
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, 3 2 , 3 2 , 3 2
3
3 2 , 3 2 , 3 2 ,
3 2 , 6 9 , 7 8 ,  
O
C  
1 2
2 0  
D
A
T
A  
3 2 ,
8 4 ,
7 3 ,
8 4 ,
7 6 ,
6 9 ,

553 3 2 , 4 5 , 3 2 , 1 3 , 0 , 1 6 9 , 2 5 1 0 6 0 , 1 1
960 DATA 6 8 , 3 2 , 3 2 , 8 3 , 8 0 , 8 2 , 7  0 , 3 2 , 1 2 6 2
3 , 8 4 , 6 9 , 3 2 , 4 0 , 7 3 , 7 8 , 6 7 , 7 6
3
8 5  B C  1 2 3 0  
D A T A  
3 0 , 1 7 1 , 1 6
9 , 2 4 , 1 4 1 ,

, 1054 6 7 , 1 0 4 , 3 2 , 1 7 8 , 1 0 7 , 1 3 2 , 1 6 7 0 9
970 DATA 8 3 , 7 3 , 8 6 , 6 9 , 4 1 , 3 2 , 6  2 , 0 , 2 4 0 , 9 , 1 7 6 3
2 , 0 , 1 4 7 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2  D 9  1 2 4 0  DATA 1 6 9 , 1 , 1 4 1 , 1 2 0 , 1 1 1 ,
, 817 7 6 , 4 5 , 1 0 5 , 0 , 3 2 , 6 8 , 2 2 9 , 7 6 , 2 1 1
980 DATA 3 2 , 3 2 , 3 2 , 1 7 , 8 2 , 6 9 , 7  , 1 0 5 , 1 6 9 , 1 6 5 8
6 , 7 9 , 6 7
3
6 5
3
8 4 , 6 9 , 6
8 , 3 2 , 7 6
, 7 9  
5
9  
1
2
5
0  
D
A
T
A  
0 ,
1 4
1 ,
1 2
0 ,
1 1
1 ,
1 6
9 ,

, 959 0 , 3 2 0 8 9 , 2 5 5 , 1 6 9 3 4 , 1 7 0 , 1 6 0 , 2
990 DATA 6 5 , 6 8 0 7 , 1 5 7 0 5 7 , 1 5  5 5 , 3 2 , 1 8 6 , 1 9 9 3
7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5  2 D  1 2 6 0  DATA 2 5 5 , 3 2 , 1 9 2 , 2 5 5 , 1 6 2
7 , 1 5 7 , 1 5 7 , 1 5 7 , 2 1 9 1  , 4 , 3 2 , 2 0 1 , 2 5 5 , 1 6 9 , 1 4
3
3 2 , 2 1 0 ,
1000 DATA 1 5 7 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6  2 5 5 , 1 6 0 , 0 , 2 2 2 8
3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 0 6 3 , 1 6  2 8  1 2 7 0  DATA 1 8 5 , 1 4 6 , 1 0 7 , 3 2 , 2 1 0
3 , 1 6 3 , 1 6 3 , 1 6 3 0 3 , 2 4 5 2  , 2 5 5 , 2 0 0 , 1 9 6 , 1 6 7 , 2 0 8 , 2 4 5 , 1 6 9
1010 DATA 1 7 , 1 7 , 1 7 , 1 7 , 1 7 , 1 7 ,  0 5 , 3 2
3
2 1 0 , 2 5 5 , 2 6 3 2
3 2 , 3 2 , 3 2 , 3 2 , 7 0 , 7 3 , 7 6 , 6 9 , 7 8 , 6  1 8  1 2 8 0  DATA 1 6 9 , 1 3 , 3 2 , 2 1 0 , 2 5 5 ,
5 , 661  1 6 2 , 4 , 1 3 4 , 1 6 8 , 1 6 2 , 0 , 1 3 4 , 1 6 7 ,
1020 DATA 7 7 , 6 9 , 0 , 3 2 , 8 4 , 7 9 , 3  1 6 0 , 0 , 1 7 7 , 1 9 4 7
2 , 0 , 1 6 9 , 1 9 , 1 6 0 , 1 0 9 , 3 2 , 3 0 , 1 7 1  2 2  1 2 9 0  DATA 1 6 7 , 3 2 , 2 4 2 , 1 1 1 , 3 2 ,
, 169 , 1232  2 1 0 , 2 5 5 , 2 4 , 1 6 5 , 1 6 7 , 1 0 5 , 1 , 1 3 3
1030 DATA 1 6 , 1 4 1 , 6 7 , 1 0 4 , 3 2 , 1  0 6 7 , 1 6 5 0 6 8 , 2 1 4 4
7 8 , 1 0 7 , 1 9 2 , 0 , 2 0 8 , 3 , 7 6 , 2 4 2 , 1 0  C O  1 3 0 0  DATA 1 0 5 , 0 , 1 3 3 , 1 6 8 , 2 3 2 ,
5 0 4 0 , 6 9 , 1 6 8 0  2 2 4 , 4 0 , 2 0 8 , 2 2 8 , 1 6 9 , 1 3 , 3 2 , 2 1 0
1040 DATA 1 0 4 , 1 6 2 , 8 , 1 6 9 , 1 2 8 ,  , 2 5 5 , 1 6 2 , 0 , 2 1 7 9
1 6 0 , 1 0 9 , 3 2 , 3 0 , 1 7 1 , 1 6 9 , 0 , 3 2 , 1  B 6  1 3 1 0  DATA 1 6 5 , 1 6 8 , 2 0 1 , 7 , 2 0 8
5 , 1 9 2 , 1 3 3 , 1 6 1 4  2 1 5 , 1 6 5 , 1 6 7 , 2 0 1 , 2 0 0 , 1 4 4 , 2 0 9 :
1050 DATA 1 5 1 , 2 4 0 , 2 3 2 , 3 2 , 9 , 1  3 2 , 2 3 1 , 2 5 5 , 7 6 , 2 6 4 4
9 2 , 1 6 9 , 1 6 4 , 1 6 0 , 1 0 9 , 3 2 , 3 0 , 1 7 1  C 4  1 3 2 0  DATA 2 1 1 , 1 0 5 , 2 0 1 , 3 2 , 1 7 6
, 1 6 9 , 0 , 3 2 , 1 8 9 2  , 3 , 2 4 , 1 0 5 , 6 4 , 9 6 0 6 9 , 0 , 1 4 1 , 2 3
1060 DATA 1 5 0 9 2 , 1 3 3 , 1 5 1 0 6 6  3 , 1 1 2 , 1 6 9 , 1 8 4 1
, 2 5 1 , 1 3 4 , 1 6 7 , 1 6 6 , 2 5 2 , 1 3 4 , 1 6 8  C 9  1 3 3 0  DATA 6 0 , 1 4 1 , 2 3 4 , 1 1 2 0 7 2
, 1 6 5 , 1 5 1 , 2 0 1 , 0 , 2 4 4 6  , 2 3 3 , 1 1 2 , 1 7 7 , 2 5 1 , 1 4 1 , 2 3 5 , 1 1 2
1070 DATA 2 4 0 , 2 0 1 , 2 0 1 , 2 5 5 , 2 0  , 2 0 0 , 1 7 7 , 2 5 1 , 1 4 1 , 2 7 4 9
8 , 1 4 0 6 9 , 0 , 1 3 3 , 2 5 1 , 1 6 9 , 6 4 0 3  F 4  1 3 4 0  DATA 2 3 6 , 1 1 2 , 2 0 0 , 1 7 7 , 2 5
3 , 2 5 2 , 7 6 , 1 2 1 , 2 4 8 7  1 , 1 4 1 , 2 3 7 , 1 1 2 , 1 7 2 , 2 3 4 0 1 2 , 1 7
1080 DATA 1 1 0 , 3 2 , 9 , 1 9 2 , 2 3 0 , 1  7 , 2 5 1 , 1 7 2 , 2 3 3 , 1 1 2 , 2 9 2 9
5 1 , 3 2 , 9 , 1 9 2 , 1 6 2 , 8 , 1 6 9 , 8 , 1 6 0
;  7 9  1 3 5 0  
D A T A  
1 4 5 , 2 5 1 , 1 7
2 , 2 3 4 , 1 1

2 5 5 , 3 2 0 7 5 1  2 , 2 0 0 , 1
7
7 , 2 5 1 , 1 7 2 , 2 3
3 , 1 1 2 , 2 0

1090 DATA 1 8 6 , 2 5 5 , 1 7 3 , 6 9 , 1 0 4  0 , 1 4 5 , 2 5 1 , 1 7 2 , 2 3 4 , 3 0 6 1
0 6 2 0 4 6 , 1 6 0 , 1 0 7 , 3 2 , 1 8 9 , 2 5 5 ,  6 2  1 3 6 0  DATA 1 1 2 , 2 0 0 , 2 0 0 , 1 7 7 , 2 5
1 6 6 , 2 5 1 , 1 6 4 , 2 5 2 , 2 6 7 1  1 , 1 7 2
3
2 3 3
3
1 1 2 , 2 0 0 , 2 0 0 , 1 4 5
3
2 5

1100 DATA 1 6 9 , 1 6 7 , 3 2 , 2 1 6
3
2 5 5  
1 , 1 7 2 , 2 3 4 , 1 1
2 , 1 7 3 , 2 9 4 4

)
7
6
,
3
2
,
1
0
7
,
1
6
9
,
2
0
0
,
1
6
0
,
1
0
9
,
3  
C
l  
1
3
7
0  
D
A
T
A  
2
3
5
,
1
1
2
,
1
4
5
,
2
5
1
,
2
0

2 , 3 0 , 1 7 1 , 1 6 9 , 2 0 9 4  0 , 1 7 3 , 2 3 6 , 1 1 2 , 1 4 5 , 2 5 1 , 2 0 0 , 1 7
1110 DATA 1 6 , 1 6 9 , 1 6 0 4 1 , 6 7 , 1  3 , 2 3 7 , 1 1 2 , 1 4 5 , 2 5 1 , 2 9 7 8
0 4 , 3 2 , 1 7 8 , 1 0 7 , 1 9 2 , 0 , 2 0 8 , 3 , 7 6  0 5  1 3 8 0  DATA 1 7 2 , 2 3 3 , 1 1 2 , 2 0 0 , 2 0
3
2
4
2
,
1
0
5
,
1
6
5
6  
0
,
2
0
0
,
1
4
0
,
2
3
3
,
1
1
2
,
1
7
2
,
2
3
4
,
1
1

1120 DATA 1 6 9 , 1 2 8 , 1 6 0 , 1 0 9 , 3 2  2 , 1 3 6 , 1 3 6 , 1 3 6 , 1 4 0 , 2 6 6 8
, 3 0 , 1 7 1 , 1 6 9 , 0 , 3 2 , 1 5 0 9 2 , 1 3 3 ,  8 6  1 3 9 0  DATA 2 3 4 , 1 1 2 , 1 7 3 , 2 3 3 , 1 1
1 5 1 , 3 2 , 9 , 1 5 3 2  2 , 2 0 1 , 3 3 , 2 0 8 , 1 5 5 , 7 6 , 3 , 1 9 2 , 1 6
1130 DATA 1 9 2 , 2 0 8 , 3 , 7 6 , 2 4 2 0  9 , 0 , 1 4 1 , 2 3 3 , 2 2 7 5
0 5 , 1 6 9 , 8 , 1 6 2 , 8 , 1 6 0 , 0 , 3 2 , 1 8 6 ,  8 4  1 4 0 0  DATA 1 1 2 0 6 0 , 0 , 1 6 5 , 2 5 1 ,
2 5 5 , 1 7 3 , 1 9 7 9  1 4 1 , 2 3 7 , 1 1 2 , 1 6 5 , 2 5 2 , 1 4 1 , 2 3 8 ,
1140 DATA 6 8 , 1 0 4 , 1 6 2 , 1 4 6 , 1 6 0  1 1 2
;
1 7 7 , 2 5 1 , 3 2 , 2 5 4 6
, 1 0 7 , 3 2 , 1 8 9 , 2 5 5 , 1 6 9 , 0 , 1 6 6 , 2 5  2 2  1 4 1 0  DATA 2 1 2 , 1 1 2 , 1 4 1 , 2 3 4 , 1 1
1 , 1 6 4 , 2 5 2 , 3 2 , 2 2 5 7  2 , 2 0 0 , 1 7 7 , 2 5 1 , 3 2 , 2 1 2 , 1 1 2 , 1 4 1
1150 DATA 2 1 3 , 2 5 5 , 1 4 2 , 6 7 0 0 4  , 2 3 5 , 1 1 2 , 2 0 0 , 1 7 7 , 2 6 6 0
, 1 4 0 , 6 8 , 1 0 4 , 1 6 9 , 1 9 , 1 6 0 , 1 1 0 , 3  F E  1 4 2 0  DATA 2 5 1 , 3 2 , 2 1 2 , 1 1 2 , 1 4 1
2 , 3 0 0 7 1 , 1 7 4 , 1 9 5 8  )
2 3 6 , 1 1 2 , 1
6 0 , 0 , 1 7 3 ,
2 3 6 , 1 1 2 , 1

1160 DATA 6 7 , 1 0 4 , 1 7 3 , 6 8 , 1 0 4 ,  4 5 , 2 5 1 , 2 0 0 , 1 7 3 , 2 5 4 6
3 2 , 2 0 5 , 1 8 9
3
7 6
3
3 2 , 1 0 7 0 4 7 ,
1 7 ,  
8 5  
1 4
3 0  
D A
T A  
2 3 5 ,
1 1 2 0
4 5 , 2
5 1 , 2
0

3 2 , 3 2 , 3 2 , 1 4 1 7  0 , 1 7 3 , 2 3 4 , 1 1 2 , 1 4 5 , 2 5 1 , 1 7 4 , 2 3
1170 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,  3 0 1 2 , 2 3 2 , 1 4 2 , 2 3 3 , 2 9 8 4
3 2 , 8 3 , 8 0 , 8 2 , 7 3 , 8 4 , 6 9 , 3 2 , 6 8 , 6  1 8  1 4 4 0  DATA 1 1 2 , 2 2 4 , 2 1 , 2 4 0 , 1 8 ,
5 , 860  2 4 , 1 6 5 , 2 5 1 , 1 0 5 , 3 , 1 3 3 , 2 5 1 , 1 6 5
1180 DATA 8 4 , 6 5 , 3 2 , 8 0 , 8 2 , 7 3 ,  , 2 5 2 , 1 0 5 , 0 , 2 0 6 9
7 8 , 8 4 , 7 9 , 8 5 , 8 4 , 1 3 , 3 2 , 3 2 , 3 2 , 3  C l  1 4 5 0  DATA 1 3 3 , 2 5 2 , 1 6 0 , 0 , 7 6 , 1
2 , 967  2 5 , 1 1 2 , 1 7 3 , 2 3 7 , 1 1 2 , 1 3 3 , 2 5 1 , 1
1190 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,  7 3 , 2 3 8 , 1 1 2 , 1 3 3 , 2 4 2 0
1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 ,  C B  1 4 6 0  DATA 2 5 2 , 7 6 , 3 , 1 9 2 , 1 4 1 , 6
1 6 3 , 1 6 3 0 6 3 , 1 8 2 2  7 , 1 0 4 , 1 6 2 , 0 , 2 4 , 1 1 0 , 6 7 , 1 0 4 , 4 6
1200 DATA 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6  , 6 8 , 1 0 4 , 1 5 2 0
3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 6 3 , 1 3 , 1 7 ,  C 8  1 4 7 0  DATA 2 3 2 , 2 2 4 , 8
5
2 0 8 , 2 4 4 ,
1 7 , 1 7 , 1 7 , 3 2 , 1 7 4 3  1 7 3 , 6 8 , 1 0 4 , 9 6 , 0 , 0 , 0 , 0 , 0
3
0 , 8 4
1210 DATA 3 2
)
3 2 , 3 2 , 3 2
,
3 2 , 3 2 ,  
,
1 4
4 1

3 2 , 3 2 , 3 2 , 3 2 , 8 3 , 8 0 , 8 2 , 7 3 , 8 4 , 6  DO 1 4 8 0  DATA 6 5 , 8 2 , 7 1 , 6 9 , 8 4 , 1 6 0
9 , 791  3
0 , 8
3 , 7
9 , 8
5 , 8
2 , 6
7 , 6
9 , 1
6 0 ,
3 2 ,
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94 20 REM *  THI S  ROUTI NE WI L L  S TAPE OPERATI ON. "
AVE OUT * DA 140 P0KE28310, 242: P0KE28311, F7 260 P RI NT" I F  THI S  HAPPENS TH

86 30 REM *  THE TWO SECTI ONS OF 105: P0KE28030, 242: POKE28031, EN E X I T PROGRAM"
THE 105 17 270 PR1NT"WI TH ' O r  COMMAND A

35 40 REM *  SPRI TE EDI TOR ONTO 6
E

150 POKE 28409 , 242 : P0KE28410 ND THEN RESTART"
DISK OR * , 105 D2 280 PRI NT"WI TH SYS 4 9 1 5 2 "

41) 50 REM *  TAPE.  I F  USI NG TAPE C9 160 S A - 4 9 1 5 2 : E A - 5 3 2 4 8 : F1 $ - "S 53 290 STOP
MAKE SURE* PRITE ED PT1": GOSUB 3 0 0 CF 300 REM *  MACHINE CODE SAVE

6F 60 REM *  THA T YOU PLACE A  NE 61 170 S A - 2 6 6 2 4 : E A - 2 9 6 9 6 : FI S - "S ROUTINE *
W CASSETTE* PR1TE ED PT2": COSUB 3 0 0 1)5 310 REM SA -  START ADDRESS

9D 70 REM *  I N  THE DRI VE WHEN Y 6
A

180 PRI NT"[ CLR, 00WN21TO USE 44 320 REM EA -  END ADDRESS
OU RUN * SPRITE EDI TOR I N  FUTURE LOAD 96 330 REM DE -  DEVI CE FOR SAV

F3 80 REM *  THI S  PROGRAM. WI TH"
9D 190 OS-CHR$(34) : P RI NT" L O A DN B5 340 REM F I S  -  F I L E  NAME

B5 90 REM * * * * * * * * * * * * * * * * * * * * * S"SPRI TE E D P T1 " ( 4 $ " , " DE " , 1 " . 43 350 POKE194, SA/ 256: POKE193, S* * * * * * * * * * * PRINT"NEW" A-PEEK(194) * 256
OC 100 PRI NT"[ CLR, DOWN4SPO4] CR 84 200 AS-CHRS(34) : PRI NT"LOADRO 88 360 POKE175, EA/ 256: P0KE174, E

EATE [ RVSON] T[ RVSOFFI APE OR $"SPR1TE ED P T 2 " 0 " , " D E " , 1 " : A -PEEK(175) * 256
[RVSOWD(RVSOFEJ ISK VERSI ON PRINT"NEW" 6A 370 L - L E N( FI S )
( T / D) " 37 210 PRI NT"THEN START I T  WI TH En 380 FORI -1TOL: PO1(E1023. 1, ASC

FD 110 GETKS: I FK$ (>"T"ANDK$<>"D ( MI DS ( FI S , 1 , 1 ) 1 : NE X T
"THEN110 77 220 PRI NT"SYS 4 9 1 5 2 " 96 390 POKE 187, 0: POKE188, 4: POK

tz. 120 I FKS-"D"THENDE-8 : GOTO 1 6 90 230 PRI NT"[ DOWN2)NOTE WHEN U E183, L: POKE186, DE: SYS 62954
0 SING CASSETTE I T  I S " 1F 400 RETURN

AE 130 DE-1: POKE27996, 1: POKE283 48 240 PRI NT"POSSI BLE FOR THE P

32, 1220
3D 1 4 9 0  DATA 3 2 , 3 2 , 1 5 7 , 1 5 7 , 1 5 7 ,  A 5

1 5 7 , 0 0 6 2 , 3 , 1 6 0 , 2 7 , 2 4 , 3 2 , 2 4 0
, 2 5 5 , 1 6 9 , 1 7 6 4

DA 1 5 0 0  DATA 2 3 9 , 1 6 0 , 1 1 2 , 3 2 , 3 0 ,  8 E
1 7 1 , 1 6 5 , 1 5 1 , 1 4 1 , 6
7
, 1 0 4 , 3 2 , 1 5
, 1 9 2 , 2 4 0 , 9 2 , 1 9 4 3

46 1 5 1 0  DATA 1 3 3 , 1 5 1 , 1 4 1 , 7 1 , 1 0 4  1 F
, 3 2 , 9 0 9 2 , 1 6 5 , 2 5 1 , 1 3 3 , 1 6 7 , 1 6
5 , 2 5 2 , 1 3 3 , 1 6 8 , 2 2 6 7

16 1 5 2 0  DATA 1 6 2 , 3 , 1 6 0 , 2 7 , 2 4 , 3 2  C E
, 2 4 0 , 2 5 5 , 1 6 9 , 2 4 7 , 1 6 0 , 1 1 2 , 3 2 ,
3 0 , 1 7 1 , 1 6 9 , 1 9 9 3

71 1 5 3 0  DATA 0 , 3 2 , 1 5 , 1 9 2 , 2 4 0 , 5 4  7 E
0 3 3 , 1 5 1 , 3 2 , 9 , 1 9 2 , 1 6 0 , 0 , 1 7 7 ,
2 5 1 , 1 4 5 , 1 7 8 3

D9 1 5 4 0  DATA 1 6 7 , 2 0 0 , 1 9 2 , 6 3 , 2 0 8  C B
, 2 4 7 , 1 7 3 , 1 8 , 1 9 2 , 2 0 1 , 1 , 2 4 0 , 1 6
, 2 0 1 , 2 , 2 4 0 , 2 3 6 1

28 1 5 5 0  DATA 2 1 , 1 7 3 , 7 1 , 1 0 4 , 1 4 1 ,  1 6
2 5 2 , 7 , 1 4 1 , 2 5 0 , 7 , 1 4 1 , 2 5 1 , 7 , 1 7
3 , 7 1 , 1 0 4 , 1 9 1 4

19 1 5 6 0  DATA 1 4 1 , 2 4 9 , 7 , 7 6 , 1 2 7 , 1  1 ) 6
1 3 , 1 7 3 , 7 1 , 1 0 4 , 7 6 , 1 2 7
3
1 1 3 , 1 7 3
, 6 7 , 1 0 4 , 1 3 3 , 1 8 5 4

30 1 5 7 0  DATA 1 5 1 , 3 2 , 9 , 1 9 2 , 3 2 , 1 2  E l
0 9 2 , 7 6 , 6 , 1 9 2 , 2 3 8 , 1 8 , 1 9 2 , 1 7 3
0 8 , 1 9 2 , 1 7 2 5

EF 1 5 8 0  DATA 2 0 1 , 3 , 2 0 8 , 9 , 2 0 6 , 1 8  C l
0 9 2
3
2 0 6
,
1 8 ,
1 9 2
,
2 0 6
,
1 8 ,
1 9 2
, 7

6 , 3 , 1 9 2 , 1 9 4 0
E l  1 5 9 0  DATA 7 7 , 8 5 , 7 6 , 8 4
3
7 3 , 3 2 ,  E C

8 3 , 8 0 , 8 2 ,
7
3 , 8 4 , 6 9 , 1
7 , 1 7 , 1 5 7 ,

157 , 1246
89 1 6 0 0  DATA 1 5 7 , 1 5 7 , 1 5 7 , 1 5 7 , 1 5  3 C

7 , 1 5 7 , 1 5 7 , 1 5 7 , 8 0 , 8 2 , 6 9 , 8 3 , 6 9
, 7 8 , 8 4 , 3 2 , 1 8 3 3

4F 1 6 1 0  DATA 0 , 1 6 9 , 4 , 1 4 1 , 6 7 , 1 0 4  8 1
, 1 6 2 , 2 , 1 6 0 , 2 7 , 2 4 , 3 2 , 2 4 0 , 2 5 5 ,
1 6 9 , 1 6 0 , 1 7 1 6

FF 1 6 2 0  DATA 1 6 0 , 1 1 3 , 3 2 , 3 0 , 1 7 1 ,  9 A
1 6 9 , 0 , 1 7 4 , 6 7 4 0 4 , 3 2 , 2 0 5 , 1 8 9 ,
1 2 0 , 3 2 , 1 5 9 , 1 7 5 7

4E 1 6 3 0  DATA 2 5 5 , 3 2 , 2 2 8 , 2 5 5 , 2 4 0  O D
, 2 4 8 , 2 0 1 , 3 2 , 2 0 8 , 7 , 3 2 , 1 2 , 1 9 2 ,
8 8 , 7 6 , 6
3
2 1 1 2

95 1 6 4 0  DATA 1 9 2 , 2 0 1 , 4 9 , 1 4 4 , 1 3 ,  7 A
2 0 1 , 5 6 , 1 7 6 , 9 , 5 6 , 2 3 3 , 4 8 , 1 4 1 , 6

7 , 1 0 4 , 7 6 , 1 7 6 6
1650 DATA 1 9 8 0 1 3 , 2 0 1 , 1 4 5 , 2 0  5 E
8 , 1 2 , 1 7 3 , 6 7 , 1 0 4 , 1 0 , 1 7 0 , 2 3 2 , 2
2 2 , 0 , 2 0 8 , 7 6 , 2 1 3 9
1660 DATA 1 9 8 , 1 1 3 , 2 0 1 , 1 7 , 2 0 8  6 6
, 1 2 , 1 7 3 , 6 7 , 1 0 4 , 1 0 , 1 7 0 , 2 3 2 , 2 5
4 , 0 , 2 0 8 , 7 6 , 2 0 4 3
1670 DATA 1 9 8 , 1 1 3
3
2 0 1 , 1 5 7 , 2 0  
5 8

8 , 3 1 , 1 7 3 , 6 7 , 1 0 4 , 1 0 , 1 7 0 , 1 8 9 , 0
, 2 0 8 , 5 6 , 2 3 3 , 2 1 1 8
1680 DATA 1 , 1 5 7 , 0 , 2 0 8 , 1 7 6 , 1 2  O B
0 7 3 , 6 7 , 1 0 4 , 3 2 , 1 6 5 , 1 1 4 , 7 7 0 6
, 2 0 8 , 1 4 1 , 1 6 5 1
1690 DATA 1 6 , 2 0 8 , 7 6 , 1 9 8 , 1 1 3
2  9 62 0 1 , 2 9 , 2 0 8 , 2 2 , 1 7 3 , 6 7 , 1 0 4 , 1 0 ,
1 7 0 , 1 8 9 , 0 , 1 7 8 4
1700 DATA 2 0 8
2
2 4 , 1 0 5 , 1 ,
1 5 7 , 0  
7 0

, 2 0 8 , 1 4 4 , 3 , 7 6 , 5 4 0 . 1 4 , 7 6 , 1 9 8 ,
113 , 201 , 1682
1710 DATA 4 3 , 2 0 8 , 9 , 1 7 4 , 6 7 , 1 0  5 5
4 , 2 5 4 , 2 4 8 , 7 , 7 6 , 1 1 8 0 1 4 , 2 0 1 , 4
5 , 2 0 8 , 2 2 , 1 8 9 8
1720 DATA 1 7 4 , 6 7 , 1 0 4 , 2 2 2 , 2 4 8  4 B
, 7 4 6 2 , 0 , 1 6 5 , 1 5 1 , 3 2 , 9 4 9 2 , 3 2
, 9 , 1 9 2 , 1 7 6 6
1730 DATA 2 3 2 , 2 0 8 , 2 4 5 , 7 6 , 1 9 8  1 9
0 1 3 , 2 0 1 , 1 3 7 , 2 0 8 , 2 4 , 1 6 9 , 2 5 5 ,
1 4 1 , 2 1 , 2 0 8 , 1 6 9 , 2 6 0 5
1740 DATA 2 5 4 , 1 4 1 , 1 6 , 2 0 8 , 1 6 9  8 5
, 5 0 , 1 4 1 , 1 1 , 2 0 8 , 1 4 1 , 1 3
2
2 0 8 , 1 4
1 , 1 5 , 2 0 8 , 7 6 , 2 0 0 0
1
7
5
0  
D
A
T
A  
1
9
8
,
1
1
3
,
7
6
,
1
7
5
,
1
1
4  
1
C

4 7 2 , 6 7 , 1 0 4 , 1 6 9 , 1 , 1 0 , 1 3 6 , 2 0 8
, 2 5 2 , 9 6 , 2 0 1 , 2 0 9 2
1760 DATA 9 4 , 2 0 8 , 1 2 , 3 2 , 1 6 5 , 1  8 1
1 4 , 7 7 , 2 3 , 2 0 8 , 1 4 1 , 2 3 , 2 0 8 , 7 6 , 1
1 8 , 1 1 4 , 2 0 1 , 1 8 1 4
1770 DATA 9 5 , 2 0 8 0 2 , 3 2 , 1 6 5 , 1  6 1
1 4
2
7 7
,
2 9
,
2 0
8 ,
1 4
1 ,
2 9
,
2 0
8 ,
7 6
, 1

1 8 , 1 1 4 , 2 0 1 , 1 8 2 7
1780 DATA 1 3 6 , 2 0 8 , 1 2 , 3 2 , 1 6 5 ,  C A
1 1 4 , 7 7 , 2 8 , 2 0 8 , 1 4 1 , 2 8 , 2 0 8 , 7 6 ,
1 1 8 , 1 1 4 , 2 0 1 , 1 8 6 6
1790 DATA 4 4 , 2 0 8 , 9 , 1 7 4 , 6 7 , 1 0  F 7
4 , 2 2 2 , 3 9 , 2 0 8 , 7 6 , 1 1 8 , 1 1 4 , 2 0 1 ,
4 6 , 2 0 8 , 6 , 1 8 4 4
1800 DATA 1 7 4 , 6 7 , 1 0 4 , 2 5 4 , 3 9 ,  3 C
2 0 8 , 7 6 , 1 9 8 , 1 1 3 , 1 6 5
2
2 5 1 , 1 3 3 , 1

6 7 , 1 6 5 , 2 5 2 , 1 3 3 , 2 4 9 9
1810 DATA 1 6 8 , 1 6 5 , 1 5 1 , 2 0 1 , 2 5
5 , 2 4 0 , 2 4 , 2 3 0 , 1 5 1 , 3 2 , 9 , 1 9 2 , 1 6
0 , 0 , 1 7 7 , 1 6 7 , 2 3 2 2
1820 DATA 1 4 5 , 2 5 1 , 2 0 0 , 1 9 2 , 6 3
, 2 0 8
3
2 4 7 ,
1 6 5 ,
1 5 1 ,
1 4 1 ,
7 1 , 1
0 4 ,

7 6 , 8 6 , 1 1 3 , 7 6 , 2 2 8 9
1830 DATA 3 , 1 9 2 , 1 6 9 , 0 , 3 2 , 1 8 9
, 2 5 5 , 1 6 9 , 4 0 7 0 , 1 6 0 , 2 5 5 , 3 2 , 1 8
6 , 2 5 5 , 3 2 , 2 1 0 3
1840 DATA 1 9 2 , 2 5 5 , 1 6 2 , 4 , 3 2 , 2
0 1 , 2 5 5 , 1 6 9 , 2 2 , 1 3 3 , 1 6 7 , 1 6 9 , 4 ,
1 3 3 , 1 6 8 , 1 6 0 , 2 2 2 6
1850 DATA 0 , 1 7 7 , 1 6 7 , 3 2
2
2 4 2 , 1
1 1 , 3 2 , 2 1 0 , 2 5 5 , 2 0 0 , 1 9 2 , 1 7 , 2 0 8
, 2 4 3 , 1 6 9 , 1 3 , 2 2 6 8
1860 DATA 3 2 , 2 1 0 , 2 5 5 , 1 6 9 , 4 0 ,
1 3 3 , 1 6 7 , 1 6 0 , 0 , 1 6 2 , 0 , 1 6 9 , 1 5 , 3
2 , 2 1 0 , 2 5 5 , 2 0 0 9
1870 DATA 1 7 7 , 1 6 7
3
2 0 1 , 1 6 0 , 2 0
8 , 1 5 , 1 6 9 , 1 8 , 3 2 , 2 1 0 , 2 5 5 0 6 9 , 3
2 , 3 2 , 2 1 0 , 2 5 5 , 2 3 1 0
1880 DATA 1 6 9 , 1 4 6 , 7 6 , 1 2 9 , 1 1 5
, 2 0 1 , 7 6 , 2 0 8 , 5 , 1 6 9 , 1 0 8 , 7 6 , 1 2 9
0 1 5 , 3 2 , 2 4 2 , 1 9 9 6
1890 DATA 1 1 1 , 3 L , 2 1 0 , 2 5 5 , 2 0 0
, 1 9 2 , 2 6 , 2 0 8 , 2 1 5 , 1 6 0 , 0 , 1 6 9 , 8 ,
3 2 , 2 1 0 , 2 5 5 , 2 2 8 3
1900 DATA 1 6 9 , 1 0 , 3 2 , 2 1 0 , 2 5 5 ,
1 6 5 , 1 6 7 , 2 4 , 1 0 5 , 4 0 , 1 3 3 , 1 6 7 , 1 6
5 , 1 6 8 , 1 0 5 , 0 , 1 9 1 5
1910 DATA 1 3 3 , 1 6 8 , 2 3 2 , 2 2 4 , 2 3
, 2 0 8 , 1 8 0 , 3 2 , 2 3 1 , 2 5 5 , 7 6 , 3 , 1 9 2
4 6 0 , 0 , 1 4 0 , 2 2 5 7
1920 DATA 6 8 , 1 0 4 , 1 7 7 , 2 5 1 , 1 4 1
, 6 7 , 1 0 4 , 1 6 2 , 4 , 1 7 3 , 6 7 , 1 0 4 , 4 1 ,
1 9 2 , 2 0 1 , 1 2 8 , 1 9 8 4
1930 DATA 2 4 0 , 3 4 , 2 0 1 , 6 4 , 2 4 0 ,
3 0 , 4 6 , 6 7 , 1 0 4 , 4 6 , 6 8 , 1 0 4 , 4 6 , 6
7, 1 0 4 , 4 6 , 1 5 0 7
1940 DATA 6 8 , 1 0 4 , 2 0 2 , 2 0 8 , 2 2 8
0 6 2 , 4
3
1 7 3 , 6
8 , 1 0 4
,
1 4 5 , 2
5 1 , 2 0

0 , 1 9 2 , 6 3 , 2 0 8
3
2 3 8 0
1950 DATA 2 0 9 , 7 6 , 6 , 1 9 2 , 1 7 3 , 6
7 , 1 0 4 , 7 3 , 1 9 2 , 1 4 1 , 6 7 , 1 0 4 , 7 6 , 1
9 8 , 1 1 5 , 0 , 1 7 9 3
1960 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

PROGRAM: EDI TOR SAVE

65 1 0  REM * * * * * * * * * * * * * * * * * * * * *
* * * * * * * * * * * 61 , 1 : P0KE28282 , 1 . P0KE28286 , 0

13
()INTER TO  BECOME"
250 PRINT"CORRUPTED AFTER A
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ability t o  use characters tha t you
design yourself, however, when you
actually come to trying to design your
own characters you will no doubt find
it a  b i t o f  a chore. CEDIT 64 is a
powerful character editor that takes all
of the hard work out of designing and
storing your own character sets.

Getting It In

The program i s  presented i n  three
sections. Typ e  each program i n
separately and store them on tape or
disk. The program CHAR ED M/C
LOAD generates a new program and
saves this onto tape or disk. I f  using
cassette then this new program should
be stored on the cassette after the
CHARBAS program. Th e  actual
order o f  the programs o n  casette
should be:
CHAR ED LOADER.
CHAR CODE (created by CHAR ED
M/C LOAD).
CHAR BASIC.

If you are using cassette then do
make sure that you make the changes
as indicated with the listings.
CRSR Keys:
SPACE:
1:
2:

3:

DEL:

+:
-
BACK ARROW:

A:
W:
11:

Move cursor
Plot/unplot
Plot sprite colour
Plot m/c # 0 in m/c
mode only
Plot &co # I in m/c
mode only
UnPlots in m/c
mode
Next character
Previous character
Progress (copy &
advance)
Auto advance
Wrapround screen
Jump to character
number

C64 PRO G RAM

Cedit 64
A powerful character editor for C64 owners.

By Brian Rhodes

15:

M:

f7:

R:
co:
H:

V:

UP

CLR:
HOME:
S:
F:
C:
T:

D:
B:
P:

12:

Change grid bet-
ween mic and nor-
mal mode
Change display
between m/c and
normal modes
Change between
defined characters
and standard
commodore
characters. Blue
border-CBM char-
acter set. Grey bor-
der-Defined char-
acter set
Restart.
Quit.
Horizontal axis
swap. (Flip)
Vertical axis swap
(mirror)
Inverse

ARROW: S c r o l l  mode.
Fill to left of cursor.
Fill to right o f
cursor.
Erase character
Home cursor.
Swap.
Fill.
Copy.
Change test lines
Change colours
Status
Data store
Block manipulate,
Preset characters
for Scratch-Pad.
Enter Scratch-pad
mode. This enables
the user to create
screens built up out
of UDGs. In this
mode the cursor is
controlled by the
cursor keys and
when any key is
pressed then its
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fl :

12:

f3:

14:

15:

f7:

RET:

HOM:

CLR:

character will
appear at the cursor
position. The ex-
ception to this are
the number keys
which have preset
characters assigned
to them. Other keys
have functions
assigned to them.
Takes a snapshot of
the screen and
stores i t in memory
Exits the scratch-
pad and goes to the
main editing screen.
Any alterations
made to the screen
since it was last
stored will be lost.
Stores the screen
then exits to the
editor.
Allows the user to
change the preset
characters and is
equivalent to
pressing 'P' in edit
mode,
Changes between
m/c and normal
character printing.
The cursor will
change colour to
indicate m/c mode.
Recalls the last
screen that was
stored.
Changes between
CBM character
set and the user
defined one.
Changes to reverse
printing.
Moves the cursor to
the top left of the
screen.
Clears the screen.



C64 PR O G R AM

56 40 PRINT"[CLR,BLUEJPOKE43,1:
P0KE44,65:P0KE16640,0:NEW"

ITE)LOADING :  CHARACTER EDI T
OR"PROGRAM: CHAR ED LOADER

68 50 PRI NT"[ DOWN2I L I S0) "0"CHA 55 90 PRINT1D0WN2,SPC121WRITTE
R CO DE " 0 " , 8 , 1 " N BY BRI [ BLUE) "EC 10 REM CHARACTER EDITOR LOAD FB 60 PRINTIDOWN4JNEW" AF 100 POKE198,6ER 62 70 P RI NT" [ DO WN2 WS 0 ) "0 "CHA 84 110 POKE631, 19: F0RK-632T063782 20 0 - CHR$ ( 3 4 ) R B A S I C " 0 " , 8 " :P0KEK,13:NEXT8E 30 POKE53281,6:P0KE53280,14 69 80 PRINT"[DOWN4IRUNISPC3,WH F8 120 END

•
o. D

'PROGRAM: CHA R M S
62 1  REM O P E N 1 5
2
8 , 1 5 , " S ; Q "
63 2  REM PRI NT#15, "R: O-BASI C": C

LOSEI5
45 3  REM SAVE "B A S I C" , 8
33 9
48 1 0  P RI NT" [ CL I W
BC 1 1  GOSU860000
41 2 0  PRINT"[DOWN4,SPC3ICHARACT

ERS I N  PLACE ?"; : GOSUB9000
89 2 5  I FA$- "Y"THEN40
IC 3 0  SYS49488 :  REM TRANSFER C

LIARS
EF 3 5  001050
F6 4 0  PRINT"[DOWN1 REDEFINE GRI

D CHARACTERS?'; : GOSU9000
50 4 5  I F0 - " N" THE N5 5
82 5 0  SYS49536:SYS49627 :  REM P

RESET CHARS
CB 5 5  P0KE53272, (PEEK(53272)AND

240)0R2
40 6 0  P0KE53280, 12
6D 6 5  A$-STR$(CH): PRI NT"[ DOWN]

START CHARACTER " ; : G 0 S UB 9 1
00:CH-A

58 9 7
58 9 8
88 9 9  k =FRE(0) : 0C- -1 : GOT09200
41 1 0 0  IFMG-1THER2000
E3 1 1 0  POKE49991,C(0):A=CH*84-20

4 8 : H I - I NT( A / 2 5 6 ) : L O = A - H1
1 ,
2 5 6
:POKE251,L0:P0KE252011

Ft.) 1 2 0  SYS49946:1FCH-OCTHEN140
8F 1 3 0  PRINT"[BLUE,HOME,DOWN,SP

C3ICHARACTER N0. [ SPC3, LEFT3]

4E 1 3 5  P O K E 1 0 8 7
2
C H : P O K E 1 0 9 0 , C
H :

P0KE55362,C(4): 0C=CH
7C 1 4 0  P0KE55359, C(0)
F7 1 5 0  PE-PEEK(SS-(40* YY)+XX): P

OKE198,0
EO 1 5 5  POKE253,XX:P0KE254,YY
60 1 6 0  SYS50044: A-0
lA 1 6 5  A-A. 1: GETA$: I FA$-""ANDA<

20THEN165
2E 1 7 0  I FA-20THEN160
C2 1 7 5 ,  POKE(S5-(40* YY)+XX), PE
89 1 7 9
90 1 8 0  I FA$-"[ UP] "THENYY-YY+1: G

010200
78 1 8 5  TFAWEDOWNI "THENYY-YY-1

:GOT0200
AE 1 9 0  I FA W[ L E FT] "THE NX X - X X - 1

:GOT0205
E9 1 9 4  I FAW[ RI GHTI "THENXX-XX-1-

1:G010205
DO 1 9 5  I FA $ - "  "ORAW[ SSPCJ "THE

N250
81 1 9 6  IFA$-"1-"ANDCH<>255THENCH

-CH-1.1:00T0100
60 1 9 7  I FA$-"-"ANDCH<>0THENCH-C

H-1:COT0100
02 1 9 8  A-FRE(0) : GOT0300
FD 1 9 9
59 2 0 0  IFYY<>-1ANDYY<>8THEN150
73 2 0 1  00T0210
58 2 0 5  IFXX<>-1ANDXX<>8THEN150
E5 2 1 0  1FWRANDA$<>" "ANDA$<>"(S

SPCJ"THEN220
E9 2 1 1
89 2 1 5  IFXX--8THENXX--7:GOT0150
98 2 1 6  I FXX--1THENXX-0: GOT0150

9F 2 1 7  I FYY-8THENYY-7: G0T0150
98 2 1 8  IFYY--1THENYY-0:GOT0150
E6 2 2 0
23 2 3 0  IFXX-8THENXX-0:GOT0150
5D 2 3 1  I FXX--1THENXX-7: GOT0150
81) 2 3 2  IFYY=8THENYY-0:G010150
45 2 3 3  IFYY--1THENYY-7:GOT0150
C3 2 4 9
87 2 5 0  Y-7-YY: X-7-XX: X-2[ UPARRO

W]X
72 2 5 5  P-(CH*81-20484Y):A-PEEK(P

96 2 6 0  IFAANDXTHEN270
DO 2 6 5  POKEP,(AORX):G0T0275
42 2 7 0  POKEPOAAND255-X)
5C 2 7 5  IFAD-OTHEN100
96 2 8 0  XX-XX.0.1:IFXX<8THEN100
C7 2 8 5  IFWRTHENXX-0:GOT0100
7A 2 9 0  XX-7:GOT0100
11 2 9 8
16 2 9 9
99 3 0 0  I -0 : F0RA-1TOCO: I FA$-COU

A)THENI -A: A-00
27 3 0 2  NEXT: I FI )OTHEN310
6F 3 0 5  IFMGTHEN2050
08 3 0 8  0010150
28 3 1 0  ONI GOT0400, 355, 360, 365, 3

70, 370, 370
83 3 1 1  REM D A W Q

H V  I
83 3 1 5  ON( I -7 )G0T0376, 378, 5000,

6000, 550
Al  3 1 6  'REM R  F l  P

F2 C L S
39 3 1 7  ON(1-12)0010560, 570, 580,

590, 620, 650
8F 3 1 8  REM H O M

C F  B
CO 3 1 9  ON(I -18)GOT01000, 1050, 11

50, 1300
B7 3 2 0  REM S  T

M [ L A R R O W )
63 3 2 1  ON(1-22)C0101200, 2600, 30

00, 3300
6B 3 2 2  REM F 5

@ ( U P A R R O W ]
37 3 4 7  00T099
64 3 4 9
4E 3 5 0  PRINT"[HOME,DOWN21"; :FOR

A-0T013: PRI NT"[ RI GHT13, SPC26
] ": NEXT

E8 3 5 1  PRI NTI HOMEP: GOT0100
59 3 5 4
CD 3 5 5  IFAD-OTHENAD=1:PRINTPR$"

(DOWN6JADVANCE ON":GOT0357
C8 3 5 6  AD=0: PRI NTPR$I D0WN6] ADV

ANCE OFF"
48 3 5 7  F0RA-0T0100: GETA$: I FA$<>

" " T H E N A
,
1 0 0

2C 3 5 8  NEXT:GOT0350
52 3 5 9
82 3 6 0  I FWR-OTHENWR-1: PRI NTPW

(DOWN6NRAP ROUND ON": G0T035
7

A7 3 6 1  WR-0:PRINTPR$"[DOWN6)WRA
P ROUND OFF"

57 3 6 2  0010357
56 3 6 3
03 3 6 5  P0KE53272,21:P0KE53280,1

4: P0KE53281, 6: P0KE53270, 200:
PRI NT"[ C7, CLR] ' : E ND

48 3 6 9
25 3 7 0  A-CH* 842048: POKE252, I NT(

A/ 256): POKE251, A-(256* PEEK(2
52) )

44 3 7 1  I FA$="H"THENSYS49680
3E 3 7 2  I FA$-"V"THENSYS49719
02 3 7 3  I FA$-"1"1HENSYS49793
4F 3 7 4  0010100
42 3 7 5
13 3 7 6  PRI NT"(CLRP: RON
40 3 7 7
6A 3 7 8  PRI NT"[ CLRP: GOT060
46 3 7 9
AA 3 9 9
D3 4 0 0  PRI NT"[ C1R, BLUE, SPC14] DA

TA STORAGE"
84 4 0 2  PRI NT"(SPC14, 0T12, D0WN2)

IP

E5 4 0 4  PRI NTI SPC7, REDJ F1[ BLUE,
SPC5]DISK"

IE 4 0 6  PRI NT"[ SPC7, REDI F3(BLUE,
SPC5JSCREEN"

3D 4 0 8  REM ?"[ SPC7, RED] F5[ BLUE,
SPC5JPRINTER"

EB 4 1 0  PRINT"[SPC8,REDICABLUE,S
PC5]QUIT"

9F 4 1 2  G E TO : I F0 - " " THE N4 1 2
07 4 1 4  I RC4- "0 "THEN99
9B 4 1 6  I FC4 - " [ F1 P 1 HE N4 4 2
OA 4 1 8  I F 0 - " [ F 3 ) " T H E N 4 2 4
34 4 2 0  REM I F0 - " [ F5 ] " THE N9 0 0
82 4 2 2  0010400
92 4 2 3
AO 4 2 4  A $ - " : P RI NT" [ DO WN]  CHA R

ACTER NUMBER " ; : G O S U8 9 1 0 0 : C
N A

OF 4 2 6  IFCN<OORCN>255THEN400
FA 4 2 8  PRINT"[CLR,SPC10)CHARACT

ER DATA[DOWN61"
BA 4 3 0  FORI -OT07: PRI NT"[ SPC11)"

; PEEK(CN* 8. 2048+I I : NEXTI
50 4 3 2  PRI NT"[ DOWN]  P RE S S  fRED

N[ BLUEJ  Q UI T,  ( RE D) S P A CE [
BLUE] TO  REPEAT"

29 4 3 4  G E TO : I FO =""THE N4 3 4
09 4 3 6  1FQ$-"Q"THEN99
BC 4 3 8  I FQ $ - "  "THEN424
85 4 4 0  G0T0434
80 4 4 1
FA 4 4 2  O P E N 2
3
8 , 1 5
E9 4 4 4  PRI NT"[ CLR, SPC1I I DI SK ST

ORAGE"
07 4 4 6  PRI NT"[ SPC11, CT4]  EC17J "

AS 4 4 8  PRI NTTAB(15) "[ REDMBLUE
] Ul T"

69 4 5 0  PRINTTAB(15)"[DOWN,RED)R
[BLUE1ELOCATED LOAD"

F5 4 5 2  PR1NTTAB(15)"[ RED] L[ BLUE
JOAD"

BO 4 5 4  PRI NTTAB(15)"[ RED] S[ BLUE
JAVE"

85 4 5 6  PRINTTAB(15)"[DOWN,REDID
[BLUE)IRECTORY"

12 4 5 8  PRINTTAB(15)"[DOWN,RED]>
[BLUE] DI SK COMMAND"

78 4 6 0  PRI NTTA8(15)"[ REDP[ BLUE
) DI SK STATUS"

13 4 6 2  PRI NT" [RED,DOWN]WARNIN
0.1BLOEJ WHEN I N  DIRECTORY
MODE"

17 4 6 4  PRI NT" D O N ' T  USE <RUN/S
TOP .> TO QUI T' DOWNJ "

03 4 6 6  PRI NT" U S E  <SPACE> TO P
AUSE.<SPACE>RESTARTS(SPC3JAN
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C64 P R O G R A M ' ,

15

55
48

Y OTHER KEY QUI TS"
468 PRI NTTAB(12)"CHOI CE ?  -
I t ;
470 G E T O : I F 0 - " T H E N 4 7 0
472 I FQ $ = " / " O R0 - " . " THE NO - C
HR$ ( A S C( 0 ) . 1 6 )

83
BA
7F
6E
F5

576 POKEP, (AAND255-X)
578 NEXT:GOT0100
579
580 Y-7-YY: P-(CH* 8420484Y)
582 F0RO-XXT07:X=2[UPARR0W1(
7-()):A=PEEK(P): IFAANDXTHEN57

86

54

8E

COPY"
745 PRINTPR$IDOWN5,LEFT51
COPY BETWEEN"OS"AND"OE
750 PRINTPB$"(DOWN6,LEFT51
TO "PS
755 PRINTPR$"[DOWN81 CORRECT

F2 474 P RI NTO : 6 ?
1
'
:
:
G
O
S
U
B
9
0
0
0
:
I
F
A
$
-
"
N
"
T
H
E
N
7

83 476 I FC)$-"O"ORO$-"D"ORO$-"L" 34 583 : G0T0574 11
0 R1 4 $ - "S "O R0 - "? "0 R0 - "> "O RO 75 589 E l 756 PRINTPR$IDOWN91 COPYING
-"R"THEN480 18 590 PRINTPR$"1D0WN61 COPY CH

2C 478 PRI NT"[  LEFT) " ; : G 0 T0 4 7 0 AR" FA 760 0S - ( 0S* 820481 : 0E - ( ( 0E4 . 1
DA 479 26 595 PRINTPR$"[D0WN9]  SOURCE )* 8+2047): PS=(PS* 842048)
52 480 I F0-"D"THENSYS49217: GOT "; ; A$- " : GOSUB9100 : SC-A OD 765 FORA-OTOOE-OS:POKEPS-1-A,P0545 I F 600 PRINTPR$"[DOWN9]  TARGET EEK(OSA-A):NEXT:GOT0650
BA 482 IFQ$-"O"THENCLOSE2:GOTO9 " ; : A $ - " :GOSUB9100:TC-A:GOSU 3E 769 •

9 8712 F2 770 1FC$<>"E"ANDC$<>"F"THEN8
DE 483 54 605 PRINTPR$"[D0WN9]  COPYING 30
5E 484 I FO <>">"THE N5 0 3 PO EO 771 0 - " [ DO WN5 1  B L O CK  ERASE
88 486 PRI NT: PRI NT"[ SPC8] DI SK C D6 610 FORA-0T07: POKE(TC* 8'2048 ": I FC$- "F"THENO-"[ DOWN51 B

OMMAND":C$-m":PRINT"[SPC41>f 4A),PEEK(SC*842048+A):NEXT:G LOCK F I L L "
C9, LEFT1"; OT0350 08 772 PRINTPR$; (2$

CO 488 G E T O : I F 0 - " T H E N 4 8 8 57 619 74 775 PRINTPR$IDOWN71 SOURCE
88 490 I FO-CHR$(20)ANDLEN(C$)> 138 620 PRINTPR$"[DOWN6]  F I L L  CU START " ; : A $ - " : G O S UB 9 1 0 0 : 0 S -

-1THENC$-LEFTS(C$, LEN(C$)-1) AR" A: IFA>255THEN650
: P RI NT" [ L E FT, 0 ]  [ L E FT2 ] " ; : G 81 625 PRINTPR$"[DOWN91 F I L L  VA 16 780 PRINTPR$"[DOWN91 SOURCE
OT0488 USE " ; : A $ - " : G O S UB 9 1 0 0 : S C- A END " ; : A $ = " : G O S UB 9 1 0 0 : 0 E -

CF 492 TFO-CHR$(13)THENPRI NT" CE 630 PRINTPR$"[DOWN11]  CHARAC A:1FA>255THEN650
":GOT0498 TER NO " ; : A W" : G O S UB 9 1 0 0 : TC 66 781 IFOS>OETHEN650

59 494 I FLEN(C$)<40ANDO>CHR$(3 --A:GOSUB712 EC 782 I FC$- "F"THEN800
11ANDO<CHR$(127)THENC$-C$+G DD 635 PRINTPR$"[DOWN81 FI LL I NG 28 783
$ : PRI NTO: " [ C@, LEFT1"; 15 785 GOSUB712: PRI NTPR$M: Fl=

CC 496 G0T0488 38 640 FORA-0T07:POKE(TC*84-2048 0
FD 498 PRI NT#2, C$: PRI NT"[ DOWN, S 4-A),SC:NEXT:GOT0350 40 790 PRINTPR$"[DOWN7,LEFT51 E

PC81"; 81 649 - RASE BETWEEN"OS"AND"OE
7B 500 GET#2, C$: PRI NTC$; : I FC$<> 13 650 GOSUB712:GOSUB651:G0T066 79 795 PRINTPR$"[DOWN8]  CORRECT

CHR$(13)THEN500 0 ?"; : GOSUB9000: I FA$-"N"THEN7
85 501 G0T0545 AF 651 PRI NTPR$"[ LEFT3, D0WN3, BL 11
CD 502 UE1 BLOCK MANIPULATION" 09 796 FORA=(0S* 82048)TO((OE* 1
A5 503 I F0 - "? "THE NP RI NT: P RI NT" 04 655 PRINTPR$"[LEFT3,DOWN4) [ )* 8+2047): POKEA, FI NEXT: GOTO

[ SPC8] "; : GOT0500 SE5) [ S E 1 2 1 " 650
9C 504 C$ - " : 1 F0 - " S " THE NP RI NT" AF 659 18 799

ICLR,SPC131SAVE":GOT0510 93 660 PRINTPR$"[LEFT3,DOWN5,RE E3 800 PRINTPR$"[DOWN111 F I L L  V
EO 506 I F(3 - "R"THENPRI NT"[ C1R, S D1O[BLUE1UIT" ALOE " ; : A $ - " " : G O S UB 9 1 0 0 : FI - A

PC8IRELOCATED LOAD": G0T0510 EA 661 PRINTPR$"ILEFT3,DOWN6,RE : I FFI >255THEN650
EF 508 PRI NTI CLR, SPC13110AD" D1C[BLUE10PY BLOCK" F2 805 GOSUB712: PRI NTPR$M2B 510 PRINT"[DOWN4,SPC3] INPUT 60 665 PRI NTPRSI LEFT3, 00WN7, RE E4 810 PR1NTPR$"[DOWN7,LEFT51 F

FILENAME[SPC3,C@,LEFT] "; D)E[BLUE]RASE BLOCK" I L L
,
B E
T W
E E
N "
O S
" A
N D
" O
E

DB 512 GETX$ : I FX$- "THEN512 6E 670 PRINTPR$"[LEFT3,00WN8,RE DB 811 PR1NTPR$"[DOWN8,LEFT5]  WOF 513 A-ASC(X$) D1SIBLUE1WAP BLOCKS" ITH " F t
ED 514 I FA-20ANDLEN(C$)>-1THENL 05 675 PR1NTPR$"[LEFT3,DOWN9,RE AF 815 PRINTPR$IDOWN101 CORREC

$wLEFT$(C$, LEN(C$)-1) : PRI NT" D1F[ BLUE] I LL BLOCK" T ?"; : GOSUB9000: I FA$-"N"THEN
[ L E FT, 0 1  [ LEFT21"; : GOT0512 AS 700 PRINTPR$"[LEFT3,DOWN12] 711

90 516 I FA-13THEN522 CHOICE - " ; 02 820 G010796
7B 517 I FA-34THEN512 FE 705 CETA$ : I FA$- "THEN705 06 825 •
1F 518 I FLEN(C$)<16ANDX$>CHR$(3 9C 710 C$-A$: PRI NTA$: I FA$<>"0"A EA 830 1FC$<>"S"THEN650

11ANDX$<CHR$(127)THENC$-C$*X NDA$<>"C"ANDA$<>"E"ANDA$<>"S 87 835 PRINTPR$"[DOWN5]  S WA P  B
$: PRI NTX$; "[ C@, LEFT] "; "ANDA$<>"F"THEN650 LOCKS"

BB 520 G0T0512 1C 711 G0SUB712:GOT0715 2E 840 PRINTPR$"[DOWN7]  BLOCK I
08 522 PRI NT"  " : I FLEN(C$) -0THEN 8F 712 PRI NTI HOME, DOWNP: FORA- START " : : A W" : G O S UB 9 1 0 0 : S 1

444 1T012: PRI NT"[ RI GHT13, SPC261" -A: I FA>255THEN650
A4 524 POKE170,LEN(C$):FORX=ITO :NEXT 52 845 PRINTPR$"[DOWN91 BLOCK 1

LEN(C$1:POKEX*49151,ASC(HID$ 45 713 RETURN END " ; : A $ - " : G O S UB 9 1 . 0 0 : E 1
(C$, X, 1) ) : NEXT F6 714 -A: I FA>255THEN650

DI 525 I F0-"R"THENSYS49453: GOT E5 715 I F C W T T H E N 3 5 0 94 850 PRINTPR$"[DOWN111 BLOCK
0540 39 717 PRINTPR$"[DOWN3]ALL I NPU 2 START " : : A $ - " : G O S UB 9 1 0 0 : 5

12 526 I F0- "L"THENSYS49181: COT I S I NCLUSI VE" 2-A: I FA>255THEN650
0540 EB 719 OE 855 E2=S2* (E1-51)

CO 528 I FO <>"S "THE N4 4 4 7A 720 1FC$<>"C"THEN770 34 860 I F(51>E1)0R(S2>E2)THEN71
60 530 POKE251, 00: P0KE252, 8 BB 721 PRINTPRVIDOWN51 B L O CK 1
138 532 SYS49168 COPY" 4C 861 I F(E2>S1)AND(E2<E1)THEN7
E7 540 PRINT"[DOWN,SPC61": :GOTO 51 725 PR1NTPR$"[DOWN71 SOURCE 11

500 START " ; : A $ - " :GOSUB9100:0S-- 69 862 I F(S2>S1)AND(S2<E1)THEN7
77 545 PR1NT:PRINT"[SPC91PRESS A: IFA>255THEN650 11

A KEY"; 9D 730 PR1NTPR$"[DOWN9] SOURCE C6 865 GOSUB712:PRINTPR$IDOWN6
40 546 GETA$ : I FA$- "THEN546 END " ; : A W" : G O S 1 J B 9 1 0 0 : 0 E - 1 S WA P " S l " TO " E l "
CA 549 G0T0444 A: IFA>255THEN650 03 866 PRINTPR$"[DOWN81 WI TH" S
C9 550 X-(CH*8)+2048:FORK-XTOXI - 6E 735-PRINTPR$"[DOWN11]  TARGET 2"TO"E2"

7:POKEK,0:NEXT:GOT0100 START " ; : A $ - " :00SUB9100:PS E2 870 PRINTPR$"[DOWN10]  CORREC
80 560 XX-0: YY=0: G0T0100 -A:COSUB712 T ?"; : GOSUB9000: I FA$-"N"THEN
C8 570 Y-7 -YY: P- (CH* 842048* Y) 90 736 I F(PS>255)0R(0E<OS)THEN6 711
BA 572 FORC2-0TOXX:X-2[UPARROW)( 50 6A 873 S1 - (S1* 8+2048 ) : E1 - ( {E1+1

7-0): A-PEEK(P): I FAANDXTHEN57 6A 737 I FUPS>OS)AND(PS<OE))THE 1* 8* 2047) : S2- (52* 842048)
6 N650 E3 8 7 5

.
0 -
S 2 -
S 1

574 POKEP, (AORX):G0T0578 90 740 PR1NTPR$"[DOWN31 B L O CK 90 880 fORA-SITUE1:W-PEEK(A):POA)
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C64 PRO G RAM

KEA,PEEK(AA
-
(1) :PO KEA-1-
Q ,(W) :NE

XT:COT0650D2 997D3 998DO 999
96 1000 PRINTPR$"[DOWN4,SpC41SWAP CHARS"
4B 1005 PRINTPR$I00WN6] CHAR 1NO "::A$-"":00SUB9100:S1-A
32 1010 PRINTPR$"[DOWN8] CHAR 2NO ";:14-"":GOSUB9100:S2-ADI 1015 GOSUB712:PRINTPR$"[DOWN81 SWAPING"
C5 1020 S I - ( S 1 * 8
4
2 0 4 8 ) : S 2 -
( S 2 * 8

42048)4E 1025 Q-S2-S1
79 1030 FORX-S1TOS1
4
-7:W=PEEK(X)

:POKEX,PEEK(X+O):POKEXA-11,W:NEXT:GOT03502E 1040
DD 1050 A-0:8-0:PRINTPR$"[00WN6] INPUT TOP LINE ":GOSUBI100:IF13$-"THENB$-TE$(A)70 1051 TE$(A)-8$:B.0
92 1053 A=1:PRINTPR$"[DOWN9] INPUT BOTTOM LINE":COS081100:IF13$-""THEN8$-TEPA)8F 1055 TWA)-13$:G0SUB712FO 1057 P0KE646,C(0)
57 1059 IFMC-1THENP0KE646,C(4)3A 1060 PRINTIHOME,00WN14,SPC10,LEFT121"TE$(0)
95 1065 PRINT"[SPC15,LEFT12]"TE

$(1)C8 1070 0010922075 1099
96 1100 PRIN1PR$"[00WN7)";:IFA-1THENPRIN1"[DOWN3]";28 1101 IFMC-ITHENPRINT"[C4]";38 1105 PRINT"[SPC5,0,LEFTM:
1)6 1110 GETA$:1FA$=""THEN11102F 1112 W
,
A S C ( A
$ )

6E 1115 IFW-13THENPRINT" ";:RETURN
E7 1120 IFW-ZOANDB>OTHENBS-LEFT

$(8$,LEN(B$)-11:PRINTILEFT,C@] [LEFT21";:8-8-1:GOT01110
9E 1125 IFW-180RW-146THEN113832 1126 TFW<32THEN111093 1130 IF(W>127)AND(W(160)THEN1110
31 1132 IFW=34THEN1110E5 1134 IFB>9THEN111065 1136 8-13+1
7E 1138 8 $ - B $ s
-
A
$ : P R I N T A W
[ C @ , 1 .

EFT]";:GOT01110BB 1149
ED 1150 MC=MC.1:1F4C-2THENMC-0OC 1160 GOT0105789 1199
9F 1200 M G - M G
- 1 -
1 : 1 F M G - 2 T H
E N M C - 0

FC 1210 XX-0:YY=0:GOT010022 129962 1300 I F C H -
,
2 5 5 T H E N 3
5 0

A6 1305 PRINTPR$"[DOWN8,LEFT2]PROGRESSING"
6F 1310 F0RA-0107:P0KE((CH4-1)*B+2048.A),PEEK(CH*8#-20484-A):NEXT:CH-CH.1:0010350El) 2000
9A 2010 A . C H
*
8
4
2 0 4 8 : P R I
N T
1
[ W H I 1

E,HOME]":POKE646,C(1)29 2015 HI-INT(A/256):LO-A-HI
4
r2

5
6
.
:
P
O
K
E
2
5
1
,
1
0
:
P
O
K
E
2
5
2
,
1
-
1
1
:
S
Y
S

50114
39 2020 IFCH=OCTHEN2050
33 2030 PRINT"[BLUE,HOME,DOWN,SPC3]CHARACTER NO.[SPC3,LEFT3
CD 2040 PRINTTAB(20)" - ":POKEI
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CH:P0KE55362,9:0C-CH

3E 2045
A8 2050 PE-PEEK(SS-(40*YY)4XX)68 2055 P2-PEEK(SS-(40
,
YY)+XX+1
B7 2060 P0KE253,XX:P0KE254,YYA6 2070 SYS50400:A-0AE 2080 A-A.1:GETAS:1FA$=""ANDA<10THEN2080F5 2090 IFA-10THEN2070
D4 2091 1FA$-" "ORAWEREV Tj"THEN2320
lE 2092 IFA$-"1"ORAW2"ORA$="3"THEN2320
70 2100 PDXE(SS-(40*YY)+XX),PEFE 2105 P O K E ( S S
-
( 4 0 * Y Y )
+ X X 4 1 ) , P

2
6C 2110 1
F A
$ - " ( U
P ] " T H
E N Y Y
-
Y Y - 1 -
1 :

GOT02190
50 2120 IFAW[DOWN]"THENYMY-1:00102190
BD 2130 IFAWILEFT]"THENXX-XX-2:GOT02210
D8 2140 IFA$-"[RIGHTI"THENXX-XX4 .

2 :
0
0
1
0
2
2
1
0

01 2150 IFA$=" "ORAW[SSPC]"THEN2520
BF 2151 IFA$-"1"ORA$."2"ORA$-"3"THEN252077 2160 I F A $ - "
4 -
" A N D C H < >
2 5 5 T H E N C

H-CH#1:GOT02010DO 2170 IFAW-"ANDCH<>0THENCH-CH-1:COT0201038 2180 0010300AB 2185
04 2190 I F Y Y < >
-
1 A N D Y Y < > 8
T H E N 2 0 5

0AB 2200 C0T02220
AO 2210 I F X X >
-
1 A N D X X < 8
T H E N 2 0 5 0

7B 2220 IFWRANDA$<>", "ANDA$<>"[SSPCPTHEN228024 2230 IFXX>7THENXX-6:G0102050
D9 2240 IFXX<O1HENXX=0:G0T02050
65 2250 IFYY-8THENYY-7:GOT02050
F2 2260 I F Y Y -
-
1 1 H E N Y Y =
0 : G O T 0 2 0
5

0
-DC 2270

in 2280 IFXX-8THENXX-0:00T02050
69 2290 IFXX<0THENXX-6:GOT02050
12 2300 IFYY-8THENYY-0:G0T02050
A4 2310 I F Y Y -
-
1 T H E N Y Y -
7 : G O T 0 2 0
5

02E 2315
8D 2320 Y - 7
-
Y Y : X - 7 -
X X : A -
( 2 [ U P A
R

R
0
W
I
X
)
:
8
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U
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R
R
O
W
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(
X
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1
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)
:
C

- 1
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O
R
8 )
:
P
=
(
C
H
*
8
+
2
0
4
8
4 -
Y
) :
D
=
P
E

EK(P)37 2330 IF(DANDC)ANDA$-" "THENE-(DAND(255-C)):GOT02400
51) 2340 E-(DAND(255-C))42 2350 IFA$="1"ORAW "THENF-C:COT02390
07 2360 IFA$="2"THENF=8:COT0239

0E8 2370 IFA$="3"THENF=A
EE 2380 IFA$-"[REV T]"THEN2400F6 2390 E-(EORF)
A7 2400 POKEP,E45 2410 IFAD=OTHEN2010
41 2420 XX=XX+2:1FAS-"[REV 1]"THENXX-XX-4
1)8 2430 I F X X -
,
8 A N D W R - 1
T H E N X X = 0
: C

0102010
71) 2440 IFXX-8THENXX=6:GOT02010
D9 2450 IFXX<0ANDWR-1THENXX-6•C0102010
BA 2460 IFXX<OTHENXX=0:C0T02010A9 2470 C0102010

OB 259912 2600 8=0
06 2605 IFB=-1THENB-708 2606 IF8-8THENB-0
11 2610 A-0:G0SUB2700:PRINTPR$"[DOWN3,RICHT]NORMAL COLOURIRVSOFF,SPC3,LEFT3]";C(0)F2 2620 GOSUB2700:PRINTPR$"[DOW

N4,LEFT2)HUL/COL MAIN GOLDIVSOFF,SPC3,LEFT3P1C(1)89 2630 COSUB2700:PRINTPR$IDOWN5,RICHT81M/C #1[RVS0FF,SPC3,LEFT3]";C(2)
26 2640 G
0
5
1
J 6 2 7 0
0 : P R I
N T P R
$ I D O
W

N6,RIGHT8N/C #2[RVSOFF,SPC3,LEFT31";C(3)
E2 '2650 005U82700:PRINTPR$"[DOWN7.,LEFT2jM/C PRINT COLOURDIVSOFF,SPC3,LEFT3]";C(4)03 2660 GOSUB2700:PRINTPR$"[DOWN8,RIGHTIBORDER COLOURDIVSOFF,SPC3,LEFT3j";C(5)02 2665 00SUB2700:PRINTPR$"[DOWN9,LEFT4JS/PAD NORM. COLOUR[RVSOFF,SPC3,LEFT3)";Cf6)21) 2667 GOSU82700:PRINTPR$IDOWNIO,LEFT2]S/PAD M/C COLOUR[RVSOFF,SPC3,LEFT3]";C(7)
BC 2670 PRINTPR$IBLUE,1J0WN12,LEFT4JUSE FI-UP F3-DOWN"
87 2680 PRINTPR$"[BLUE,DO1N13,LEFT5P-1-

1 &  
T
O  
A L
T E
R "

43 2690 PRINTPR$"(BLUE,00WN14,LEFT4PRETURN' TO EXIT"98 2698 00102730AF 2699
68 2700 IFA-8THENPRINT"ERVSONI"
09 2710 A -
,
A 4 - 1 : R
E T U R N

89 2730 POKE198,069 2735 GETA$:IFA$=""T4EN273528 2740 IFA$-CHR$(13)THEN99A8 2750 IFA$-"[F1]"THENB-8-1:GOT02605
E6 2760 IFA$="[F3]"THEN6=8.1:GO10260.5
53 2770 IFA$-"[FI]"ORAWIF31"THEN2730
60 2780 TFA$="*"THENC(8)-C(B)41:COT02800
BD 2790 I F A $ - "
-
" T H E N C ( 8 )
- C ( B ) - 1

:GOT02800PC 2795 C0T02730C3 2799
60 2800 IFC(8)=-1THENC(8)-1590 2801 IFC(B)-16T1
-
IENC(13)-0
OA 2802 A - C H * 8
4
2 0 4 8 : H I = I N T
( A / 2 5

6
)
:
1
,
0
=
A
-
H
I
*
2
5
6
:
P
O
K
E
2
5
1
,
L
O
:
P
O

KE252,HI5C 2805 P0KE53282,C(2):P0KE53283,C(3):POKE49991,C(0):POKE646,C(1):P0KE55362,C(4)85 2807 P0KE55359,C(0)DC 2810 IFMG=1THENSYS50114:GOTO2830
37 2820 SYS499462C 2830 IFB-40RB-01'HEN28906B 2840 IFB<>5THEN2610
B5 2850 POKE646,C(5):PRINT"IHOME,DOWN2,SPC001234567"
4A 2860 PRINT"[SPC3,RVSON,CV10,RVSOFF1"51 2870 FORA=0T07:PRINT"

LEFT,RVSON,CV,RVSOFF,RIGHT8,RVSONXV,RVSOFF]":NEXT
A6 2880 PRINTISPC3,RVSON,CV10,RVSOFFP5E 2885 GOT02610
34 2890 P0KE646,C(0):IFMC=ITHENP0KE646,C(4)
2F 2900 PRIN1'"[HOME,DOWN14,SPC3j"TE$(0)Al 2910 PRINT"ISPC3J"TE$(1)
E3 2920 PRINT"[HOME.DOWN17]";AL
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C64 PR O G R AM d i

ma

$; " [ RI GHT3] ! [ RI GHTI "CHR$(34)
;CH$:PRINTC2$"[BLUE,HOMEP

20 5070 FORK-0T09: PRI NT4C7, HOM
El " ; RT$(K) : RT(K) -PEEK(1024 ) :

FB 6130 IFAD-1THENX=X4-1:GOT0608
0

71 2930 G0T02610 NEXT:PRINT"[HOME] [ B L UE ] " 22 6140 00106020
F8 2999 60 5080 I FA$-"N"THEN5000 23 6145
OD 3000 PRINTPR$"(DOWN3,SPC5)ST B7 5090 IFRT=1THENRT=0:C0T06000 CC 6150 I F(K<32)THEN6200

ATUS" 38 6160 I F(10127)AND(K<160)THEN
DA 3010 PRI NTPR$"I 00WN5]  A DV A N 95 5095 00T099 6200

89
CE " ;
3020 IFAD-1THENPRINT"ON":GOT

C4
2C

5099
5100 FORX-0T09: PRI NTI SPC4I N

DB 6170 K=PEEK(1024): P0KE55296,
14: PRI NT"[ PURPLE, HOME] "A$: I -

03040 EW PRESET ON " ; X ; : A $ = S TR( RT PEEK11024):P0KE1024,K:POKE55
7F 3030 PRI NT"OFF" (X)):GOSUB9100 296, 6
FP 3040 PRINTPR$"[DOWN61 WRAP R 12 5105 I FA>2550RA<0THENX-X-1: P E9 6180 P RI NTI B L UW: P O K E L 0 , 1 :

OUND " ; RI NT" [ UW: NE X T P0KE54272+1,0,CC:IFRE-1THENPO
72 3050 I FWR-1THENPRI NT"0N": G0T 76 5110 RT(X)-A: PRI NT: NEXT KEL0, 1. 128

03070 40 5117 F0RX-0T09: A-RT(X) 57 6190 G0T06130
60 3060 PRI NT"OFF" PC 5118 FL-0 : I FA>127THENFL-4 : A- 71 6195
ER 3070 PRINTPR$"[DOWN8]NORMAL A-128 69 6200 I FA $ - " [ RE V  T] "THENPOKEL

COLO1JR"C(0) 92 '5120 IFA>11ANDA<64THENB-A:G0 0, 32: X-X-1: G0106080
DE 3080 PRINTPR$"[DOWN9]  MULTI 105130 20 6210 I FA$-"[ F1] "THENPOKE5328

COLOUR"C(1) AE 5121 B-A4.64: IFB>63ANDB<96THE 1, 1: SYS49807: P0KE53281, 14: 00
OE 3090 PRINTPR$IDOWN10,SPC71M N5130 106020:REM F l

/C # 1 " C( 2 ) 85 5122 IFB>159ANDB<192THEN5130 15 6220 I FA W[ F2 ] "THE N9 9 : RE M F
AD 3100 PRINTPR$"[DOWN11,SPC7)M 2

/ C # 2 " C( 3 ) A6 5123 B=A4-32:1F1095ANDB(128TH A2 6230 I FAW[ F3) "THENPOKE5328
AF 3110 PRINTPR$"[00WN12)S/PAD EN5130 1, 1: SYS49807: P0KE53281, 14: 00

COLOUR " ; C ( 6 ) 61 5130 RT$(X)-CHR$(B) : I FFLTHEN T099 : R E M  F3
89 3120 PRINTPR$"[DOWN131 M / C R1 1 ( X ) - " [ RV S 0 N] "+RTUX ) . " [ RV 15 6240 I FA W[ CL R] "THE NP RI NT" I

COLOUR " ; C ( 7 ) SOFF] " CLW: GOT06020
C8 3150 PRINTPR$"[1)0WN15,SPC31P Al 5135 NEXT 61 6250 I FA$-"I H0ME] "THEN6018

RESS A. REI I HOME)" 29 5140 G0105065 75 6260 I FA WI F4 P THE NRT- 1 : CO T
AB 3160 WAI T198, 1 BC 5999 05000:REM F4
5F 3170 G0T0350 87 6000 PRI NT"[ CL11] ": CC-C(6) ER 6270 I FA$-"[ F61"THENCOT06010
05 3299 00 6005 I FMM-1THENCC-C(7) :REM F6
AA 3300 PRINTPR$"[DOWN3,SPC3]SC 14 6010 P0KE49896,CC .Y13 6280 I FA$<>"[ F51"THEN6320: RE

ROLL MODE" 3E 6015 SYS49830 M F5
19 3310 PRINTPR$"[DOWN5,SPC3PS E6 6018 X=0: Y=0 EE 6290 I FMM-1THENMM-0: CC-C(6):

PACE T O  E X I T" 90 6020 L0=40* 1(+1020X: FE-PEEK( GOT06310
91 3320 GETA$: I FA$-""THEN3320 LO):PO-PE+128: IFPO>255THENPO 02 6300 I FMM-0THENMM1: CC=C(7)
EE 3330 I FA $ - "  "1'HEN350 -P0-256 76 6310 POKE53281,0:FORA-0T030:
89 3340 I FA $ - ' [ UP 1"THENSYS50342 38 6025 P0KELO,PO:POKE54272.LO,

CC
NEXT:POKE53281,14:POKE49896,
CC:GOT06020

23 3350 I FA$-I DOWNJ "THENSYS503 A6 6030 A - 0 B2 6320 I FASC(A$)<>13THEN6350
71 09 6035 A -A •1 : GETA$ : I FA$ - "AN0A 75 6330 R E - R E

1 -
1 : I F R E - 2
T H E N R E - 0

lE 3360 I FA WI RI G HWTHE NS Y S 5 0 <15THEN6035 D9 6340 00106310
314 DD 6040 IFA-15ANDPO>127THENPO=P DC 6350

4A 3370 I FA$-"(LEFT1"THENSYS502 0-128: 00106025 03 6999 G0T06020
86 7A 6045 IFA-15THENPO-P0+128:GOT 7C 8995

85 3380 A-CH* 8. 2048: 111-I NT(A/ 25 06025 7D 8996
6 ) : 1 - 0 , A - H 1
1 ,
2 5 6 : P O K E 2
5 1 , 1 0 : P O

76 6050 POKELO,PE 72 8997
KE252,HI 54 6055 I FA$-"[ RI GHT. PTHENX-X+1 7E 9000 P RI NT"( Y / N)  " ;

85 3390 IFMG-1THENSYS50114 :GOT06080 52 9010 CETA$: I FA$<>"Y"ANDA$<>"
81 3400 IFMG-0THENSYS49946 OC 6060 I FA W[ L E FTI " THE NX - X - 1 : N"ANDA$<>"0"THEN9010
5C 3410 G0T03320 00106080 10 9020 I FA WQ "THE N9 9 7
82 3499 • AF 6065 I FAWI DOWN)"THENY-Y+1: 15 9030 PRINTA$
IA 4999 END GOT06089 FD 9040 RETURN
62 5000 PRINT"[CLR,SPC7)PRESET 77 6070 I FA$- " [ UPPTHENY-Y-1 : G0 97 9098

CHARS FOR TEST" 106089 94 9099
8E 5001 PRI NTI DOWN, SPC9I DEFI NI E0 6075 GOT06100 BA 9100 PRI NT"[ SPC5, LEFT5] ": A$:

TION METHOD EC 6079 " [ C9 , LEFT1"; : I FA$<>""ThENA-L
28 5002 PRINT"[SPC5ICHARACTER 0 68 6080 I FX--10RX-40THEN6090 EN(A$) -1 : A$-RI GHTUA$, A)

R NUMBER ( N/ C) DO 6085 00T06020 E6 9105 GETB$: I FR$-"11HEN9105
CE 5003 GETA$:TFA$<>"C"ANDA$<>" 40 6089 IFY<>-1ANDY<>25THEN6020 F2 9110 IFASC(B$)>47ANDASC(B$)<

N"THEN5003 58ANDLEN(AW3THENGOSUB9130
22 5008 PR1NT"[DOWN] PRESET CHA 99 6090 IFWR-1THEN6095 ED 9115 IFASC(B$)-20THENG0SUB91

RS. - " AB 6091 I FX=-1THENX-0: GOT06020 45
7D 5010 FORK=0TO9STEP2 F4 6092 I FX-40THENX=39: G0T06020 7F 9120 lEASC(R$)=13THEN9165
95 5015 PR1NTK"-  " ; R T $ ( K ) ; "  - " ; 4E 9125 GOT09105

RT(K),K1-1"f t  " ; RT$ ( 1 0 - 1 ) ; "  - " R DE 6093 I FY--1THENY-0: G0T06020 6A 9130 P R I NTR$ 1 0 , L E FT) " ;
T(K4-1):NEXT F3 6094 I FY-25THENY=24: G0T06020 72 9135 A$=A$-113$

E4 5020 PRINT"[HOME,00WN11] " 59 9140 RETURN
03 5025 1 FA WN"THE N5 1 0 0 E7 6095 I FX--1THENX-39: G0106020 53 9145 IFLEN(A$)-0THENRETURN
4C 5030 F O R X .

,
0 T 0 9 : P R I
N T " [ S P C 4
] N

2E 9150 PRI NT" [ LEFT2 , CP, LEFT) "

CB
EW PRESET ON " ; X ;
5040 GETA$: I FA$-""THEN5040

C4
F9

6096 I FX-40THENX-0: GOT06020
6097 I FY-- I THENY-24: COT06020 1)9

;
9155 A$-LEFT$(A$ , (LEN(A$) -1 )

F2 5045
35 5050 A-ASC(A$) : I FA-13THENA$- E9 6098 IFY-25THENY=0:GOT06020 65 9160 RETURN

RTUX ) : A - 1 2 DO 6099 91 9165 A-VAL(A$): 1FA>2551HEN91
PC 5060 I FA-34THEN5040 ER 6100 POKE198, 0: K-ASC(A$) 05
8E 5061 I FA<32THEN5040 64 6110 IFA$<"0"ORA$>"9"T11EN615 EB 9170 PRI NT" " ;
E6 5062 IFA>127ANDA<160THEN5040 0 74 9175 RETURN

F3 6120 POKELO,RT(VAL(A$)):POKE 28 9199
OF 5064 RT$(X)=A$; PRI NTA$: NEXT 542721-LO,CC FD 9200 PRI NT"[ CLI W: P0XE646, C(
F2 5065 PRINT"[DOWN,SPC5]CORREC 8F 6125 IFRE-1THENPOKELO,RT(VAL 5)

T ?  "; : GOSUB9000 (A$))+128 OE 9201 P R I N T I H 0
, 4
1 , D 0 W N 2 , S P
C 4 1YOUR COMMODORE may 1987
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A

C64 PRO G RAM

01234567"
9D 9 2 0 5  P R I N T " [ S P C 3
5
R V S O N , C V 1 0 ,

RVSOFFI"
E5 9 2 1 0  FORA-0T07: PRI NT" " ; A : " [

LEFT,RVSON,CV,RVSOFF,SPC8,RW
SON,CV,RVSOFFJ":NEXT

5F 9 2 1 5  PRINT"[SPC3,RVSON,CV10,
RVSOFF]"

69 9 2 1 6  P0KE646, C(0)! I FMC-1THEN
P0KE646,C(4)

F9 9 2 1 7  PRI NT"[ DOWN, SPC3] "TE$(0

5A 9 2 1 8  PRI NT1SPC3PTE${11
68 9 2 2 0  PRI NT"(HOME, DOWN17] "; AL

$ ; " [ RI CHT3 HRI G HTI "CHR$ ( 3 4 )
;CH$:PRINTC2$"[BLUE,HOME1"

88 9 2 3 5  I FMG-0C0T0100
18 9 2 4 0  00102010
OF 9 9 9 8
OC 9 9 9 9
2A 6 0 0 0 0  CO-26
24 6 0 0 1 0  DI MCO$(C0) , TE$(1) , RT(9

) , RT$ (9 )
43 6 0 0 2 0  DI MC(7)
96 6 0 0 9 8
97 6 0 0 9 9

44 6 0 2 0 0  A L $ - " A B C D E F G H
I J K L M N O P O R S [ D O W N ,
R I C H T 2 I T U V W X Y Z "

18 6 0 2 1 0  AL$-AL$4-"ISPC4]1 2  3  4
5 6  7  8  9  0(DOWN1"

Bg 6 0 2 2 0  CH$ - "  #  $  % &  I  (  )  ,
- [POUND]  @ *  [UPARROW] [ L A R
ROW] :  ;  -

47 6 0 2 3 0  C2$- " [ SPC13] ,  /  J"
90 6 0 2 4 0  PR$-"[BLUE,HOME,RIGHT1

0 ) "
4E 6 0 2 9 8
4C 6 0 2 9 9
CF 6 0 3 0 0  XX-0: YY-0: CC-6: MM-0
C8 6 0 3 1 0  SS-1468: CS-55740: TS-1744
BD 6 0 3 3 0  TC-TS#54272
E3 6 0 3 9 8
EO 6 0 3 9 9
D5 6 0 4 0 0  TE$(0)-"OWERTY(jI 0P": TE

$ ( 1 ) - TE $ ( 0 )
DO 6 0 4 1 0  FORK-0T09: RT$(K)-RI GHT

S
(
S
T
R
$
(
1
0
,
1
)
:
R
T
(
K
)
-
1
(
4
-
4
8
:
N
E
X
T

E4 6 0 5 0 0  RESTORE:FORX-1TOCO:REA

DC0$(X):NEXT
5A 6 0 5 1 0  DATA D A , W, Q , H, V , I , R, '

AA l E l i " , P , " [ E 3 1 "60520 DATA "  CL R] " , " [ HO ME ) " ,
, C, F, B , S , T, M

81 6 0 5 3 0  DATA [ LARROW] , " [ F51" , *
,@,EUPARROWJ

09 6 0 9 9 7
OE 6 0 9 9 8
8B 6 1 0 0 0  PRI NT"[ CLR, BLUE, REV
DE
1F

54
60
53
DD
Cl
Ul
65

8F
25
lA
76

61010 P0KE49592, 12
61020 P0KE53270, PEEK(53270)0
R16
61030 REM POKE198, 0
61040 POKE650,128
61050 P0KE53280, 6
61060 P0KE53281, 14
61070 P0KE53282 , 0 : C(2 ) -0
61080 P
0
K E 5 3
2 8 3 ,
7 : C ( 3
) - 7

61090 C ( 0 ) - 1 : C ( 1 ) - 1 : C ( 4 ) - 9 : C
( 5 ) - 6
61100 C( 6 ) - 6 : C( 7 ) - 1 1
61997
61998
63999 RETURN

PROGRAM: CHAR ED M/ C LOAD

84 1  REM * * * * * * * * * * * * * * * * * * * * - . . . . . *
* * * * * * * * * * *

81 2  REM *  THI S POKES THE M/ C F
OR THE *

97 3  REM *  CHARACTER EDITOR TNT
0 MEMORY *

84 4  REM *  AND THEN SAVES I T  OU
T AS A  M/ C*

95 5  REM *  FI L E  FOR USE BY THE
BASIC PART*

41 6  REM *  OF THE PROGRAM.

8D 8  REM * * * * * * * * * * * * * * * * * * * * * *
* * * * * * * * * * *

2F 1 0  B L - 8 3  : L N - 5 0  : S A - 4 9 1 5
2

58 2 0  FOR L - 0  TO BL: CX-0: F0R D-
O TO 15: READ A : C X - C X
4
A : P O K E
S A
4
L *
1 6
. D
, A
: N
E X
T  
D

A5 3 0  READ A : I F  A><CX THENPRINT
"ERROR I N  L I N E " ; L N
-
F ( L * 1 0 ) : S T
OP

86 4 0  NEXT L
Al 5 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

0 , 0 , 0 , 0 , 0 , 0 , 0
75 6 0  DATA 3 2 , 4 2 , 1 9 2 , 1 6 9 , 2 5 1 , 1 6

2
,
0
,
1
6
0
,
1
6
,
3
2
,
2
1
6
,
2
5
5
,
9
6
,
3
2
,

42 , 192, 1889
10 7 0  DATA 1 6 9 , 0 , 1 6 2 , 2 5 5 , 1 6 0 , 2 5

5
,
3
2
,
2
1
3
,
2
5
5
,
9
6
,
1
6
0
,
2
5
5
,
1
6
2
,

8 , 169 , 8 , 2359
C3 8 0  DATA 3 2 , 1 8 6 , 2 5 5 , 1 6 5 , 1 7 0 , 1

6 2
,
0 ,
1 6
0 ,
1 9
2 ,
3 2
,
1 8
9 ,
2 5
5 ,
9 6
, 0

, 0 , 36 , 1930
90 DATA 0 , 3 2 , 2 0 3 , 1 9 2 , 3 2 , 6 8 , 2
2 9
,
1 6
9
,
1 4
,
1 6
2 ,
8 ,
1 6
0 ,
9 6
,
3 2
,
1 8

6, 255, 1838
AF 1 0 0  DATA 1 6 9 , 1 , 1 6 2 , 6 3 , 1 6 0 , 1 9

2
,
3
2
,
1
8
9
,
2
5
5
,
1
6
9
,
3
6
,
1
4
1
,
6
3
,
1

92 , 32 , 192 , 2048
77 1 1 0  DATA 2 5 5
,
1 6 9 , 8 , 3 2 , 1 8
0 , 2 5

5 , 1 6 9 , 9 6 , 3 2 , 1 5 0 , 2 5 5 , 1 6 9 , 0 , 1 3
3, 144, 160, 2207

89 1 2 0  DATA 3
,
1 3 2 , 1 8 3 ,
3 2 , 1 6 5 , 2
5

5
,
1
3
3
,
1
9
3
,
1
6
4
,
1
4
4
,
2
0
8
,
7
0
,
3
2
,

165, 255, 133, 2267
11 1 3 0  DATA 1 9 4 , 1 6 4 , 1 4 4 , 2 0 8 , 6 1 ,

1 6 4
,
1
8 3 ,
1 3 6
,
2 0 8
,
2 3 1
,
1 6 6
,
1 9 3
,

165, 194, 32, 205, 2648
11 1 4 0  DATA 1 8 9 , 1 6 9 , 3 2 , 3 2 , 2 1 0 , 2

5 5
,
3 2
,
1 6
5 ,
2 5
5 ,
1 6
6 ,
1 4
4 ,
2 0
8 ,
3 7

, 201 , 0 , 240 , 2335

r.?

150 DATA 2
4
,
3 2 , 2 1 0
,
2 5 5 , 3 2
, 2 2

5 , 2 5 5
,
2 4 0
,
2 5 , 3 2
,
2 2 8 , 2
5 5 , 2 4
0 ,

232, 201, 32, 2518
33 1 6 0  DATA 208 , 228 , 76 , 26 , 193 , 2

3 4
,
2 3
4
,
2
3 4
,
2 3
4 ,
1 6
9 ,
1 3
,
3 2
,
2 1
0

, 255, 160, 2 , 2508
OB 1 7 0  DATA 2 0 8 , 1 7 5 , 3 2
3
2 0 4 , 2 5 5 ,

1 6 9
,
1 4
,
7 6
,
1 0 ,
1 9 1
,
0 , 3
2 , 2
2 6 ,
1 9

2 , 169 , 69 , 2024
9E 1 8 0  DATA 3 2 , 2 2 1 , 2 3 7 , 1 6 9 , 6 6 , 3

2
,
2
2
1
,
2
3
7
,
1
6
9
,
2
0
8
,
3
2
,
2
2
1
,
2
3
7

;
7
6
,
2
5
4
,
2
3
7
,
2
6
4
9

DC 1 9 0  DATA 2 3 4 , 2 3 4
2
1 6 9 , 8 , 3 2 , 1 2

,
2
3
7
,
1
6
9
,
1
1
1
,
3
2
,
1
8
5
,
2
3
7
,
1
6
9
,

77, 32, 221, 2159
8C 2 0 0  DATA 2
3
7
,
1 6 9 , 4 5 , 7 6
, 2 2 1 , 2

3 7
,
1 6
5
,
1 9
5 ,
1 3
3 ,
1 7
4 ,
1 6
5 ,
1 9
6 ,
1

33, 175, 169, 224, 2714
89 2 1 0  DATA 1 4 1 , 4 0 , 3 , 1 6 9 , 1 9 3 , 1 4

1
,
4
1
,
3
,
9
6
,
0
,
1
6
9
,
2
3
7
,
1
4
1
,
4
0
,
3

4 6 9 , 1 5 8 6
8D 2 2 0  DATA 2 4 6
,
1 4 1 , 4 1 , 3 , 1 6
9 , 1 4

,
7
6
,
1
9
5
,
2
5
5
,
0
,
3
2
,
2
2
8
,
2
5
5
,
2
0
1

, 0 , 240, 2096
92 2 3 0  DATA 2 4 9 , 2 0 1 , 3 2 , 2 0 8 , 3 , 7 6

4
5
0
,
1
9
2
,
7
6
,
1
9
4
,
1
9
2
,
0
,
0
,
3
2
,
5

8, 193, 1856
02 2 4 0  DATA 1 6 9 , 0 , 1 6 2 , 0 , 1 6 0 , 8 , 3

2
,
2
1
3
,
2
5
5
,
9
6
,
1
6
0
,
0
,
1
6
2
,
8
,
1
6
9

, 8, 1602
SD 2 5 0  DATA 32 , 186 , 255 , 165 , 170 ,

1 6 2
,
0
,
1 6 0
,
1 9 2
,
3 2 ,
1 8 9
,
2 5 5
,
9 6 ,

0 , 0 , 0 , 1894
D3 2 6 0  DATA 169 , 208 , 133 , 252 , 169

,
8
4
3
3
,
2
5
4
,
1
6
9
,
0
4
3
3
,
2
5
1
,
1
3
3

, 253, 120, 165, 2550
69 2 7 0  DATA 1 , 4 1 , 2 5 1 4 3 3 , 1 , 1 6 0 ,

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

9, 230, 252, 2552
F8 2 8 0  DATA 230 , 254 , 165 , 252 , 201

,
2
2
4
,
2
0
8
,
2
3
9
,
1
6
5
4
,
9
,
4
4
3
3
4

, 88, 96, 2270
AS 2 9 0  DATA 120 , 169 , 145 , 141 , 20 ,

3
,
1
6
9
,
1
9
3
,
1
4
1
,
2
1
,
3
,
8
8
,
1
6
9
,
4
8

, 1 3 3 , 2 4 5 6 5
44 3 0 0  DATA 9
6 , 7 2 , 1 5 2 ,
7 2 , 1 3 8 , 7
2

, 1 6 5
,
2
,
2
0 1 , 0
,
2 4 0 ,
4 , 1 9
8 , 2 ,
2 0 8

, 50, 1672
38 3 1 0  DATA 1
6 5 , 1 9 7 , 2
0 1 , 3 , 2 0 8 ,
4

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

, 24, 208, 1930
32 3 2 0  DATA 4 1 , 2 4 0 , 9 , 2 , 1 4 1 , 2 4 , 2

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

193, 173, 1875
CB 3 3 0  DATA 2 4
,
2 0 8 , 4 1 , 2 4 0
, 9 , 4 , 1

4 1
,
2 4
,
2 0
8
,
1 6
9 ,
6 ,
1 4
1 ,
3 2
,
2 0
8 ,
1

0 C
69, 48 , 1672

F5 3 4 0  DATA 1 3 3 , 2 , 1 0 4 , 1 6 8 , 1 0 4 , 1
7 0
,
1 0
4
,
7 6
,
4 9
,
2 3
4 ,
0 ,
1 6
2 ,
0 ,
1 8
9

, 248, 193, 1936
CD 3 5 0  DATA 7 3 , 2 5 5 , 1 5 7 , 2 0 8 , 1 5 , 2

3 2
,
2 2
4
,
2 4
,
2 0
8 ,
2 4
3 ,
1 6
2 ,
0 ,
1 8
9 ,

2
4
8
,
1
9
3
,
1
5
7
,
2
5
8
8

02 3 6 0  DATA 2 3 2 , 1 5 , 2 3 2 , 2 2 4 , 2 4 , 2
0 8
,
2 4
5
,
9 6
,
2 5
5 ,
2 5
5 ,
2 5
5 ,
2 5
5 ,
2 5

5 , 2 5 5 , 0 , 0 , 2 8 0 6
D4 3 7 0  DATA 255 , 255 , 255 , 255 , 255

,
2
5
5
,
2
5
5
,
2
5
5
,
1
9
2
,
1
9
2
,
1
9
2
,
1
9
2

,
1
9
2
,
1
9
2
,
2
5
5
,
2
5
5
,
3
7
0
2

AF 3 8 0  DATA 7 6 , 2 7 , 1 9 4 , 0 , 0 , 0 , 0 , 0
4 6 0 , 0 4 7 7 , 2 5 1 , 1 5 3 , 1 0 38

A3 3 9 0  DATA 1 9 , 1 9 4 , 2 0 0 , 1 9 2 , 8 , 2 0
8
,
2
4
6
,
1
6
2
,
7
,
1
6
0
,
0
,
1
8
9
,
1
9
,
1
9
4

4 4 5 , 2 5 1 , 2 1 9 4
4D 4 0 0  DATA 200 , 202 , 224 , 255 , 208

,
2
4
5
,
9
6
,
7
6
,
6
7
,
1
9
4
,
0
,
0
,
0
,
0
,
0
,

0, 1767
DO 4 1 0  DATA 0
,
0
,
0 , 1 6 0 , 0 , 1
7 7 , 2 5 1

4
5
3
,
5
8
,
1
9
4
,
2
0
0
,
1
9
2
,
8
,
2
0
8
,
2
4

6, 160, 2007
E4 4 2 0  DATA 0
,
1 6
9 , 1 2 8 , 1 3 3
, 2 5 3 , 1

6 9
,
1 ,
1 3
3 ,
2 5
4 ,
1 6
9 ,
0 ,
1 4
1 ,
6 6
,
1 9

4 , 185 , 58 , 2053
69 4 3 0  DATA 194 , 37 , 253 , 240 , 9 , 24

4
7
3
,
6
6
,
1
9
4
,
1
0
1
,
2
5
4
,
1
4
1
,
6
6
,
1

94, 24, 102, 2072
58 4 4 0  DATA 253 , 24 , 38 , 254 , 144 , 2

3 2
,
1 7
3 ,
6 6
,
1 9
4 ,
1 4
5 ,
2 5
1 ,
2 0
0 ,
1 9

2 , 8 , 208 , 209 , 2591
6A 4 5 0  DATA 9
6 , 1 6 0 , 0 , 1
7 7 , 2 5 1 , 7 3

,
2
5
5
,
1
4
5
,
2
5
1
,
2
0
0
,
1
9
2
,
8
,
2
0
8
,
2

45 , 96 , 169 , 2526
87 4 6 0  DATA 0 , 141 , 194 , 194 , 169 , 4

4
4
1
,
1
9
5
,
1
9
4
,
1
6
9
,
0
4
4
1
,
1
9
7
,
1

94, 169, 204, 2306
El 4 7 0  DATA 141, 198 , 194 , 76 , 189 ,

1 9 4
,
1 6
9 , 0
,
1 4 1
,
1 9 4
,
1 9 4
,
1 6 9
, 2 0

4
,
1
4
1
,
1
9
5
,
1
9
4
,
2
5
9
3

78 4 8 0  DATA 169, 0 , 141 , 197 , 194 , 1
6 9
,
4
,
1 4
1 ,
1 9
8 ,
1 9
4 ,
7 6
,
1 8
9 ,
1 9
4 ,

162, 0, 160, 2188
86 4 9 0  DATA 4
,
1 8 9 , 0 , 2 0
7 , 1 5 7 , 0 , 7

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

7, 194, 2085
BE 5 0 0  DATA 238, 195, 194, 238, 198

,
1
9
4
,
7
6
,
1
9
3
,
1
9
4
,
1
6
9
,
0
,
1
4
1
,
2
3

4, 194, 169, 216, 2843
AS 5 1 0  DATA 1 4
1 , 2 3 5 , 1 9 4 ,
1 6 2 , 0 , 1

6 0
,
4
,
1 6
9 ,
6 ,
1 5
7 ,
0 ,
2 1
9 ,
2 3
2 ,
2 0
8

, 250, 136, 2273
BA 5 2 0  DATA 2 0
8 , 1 , 9 6 , 2 3 8
, 2 3 5 , 1 9

YOUR COMMODORE may 1987
115



0, 1 , 177, 2193
51 8 0 0  DATA 2 5 1 , 1 3 6 , 1 4 5 , 2 5 1 , 2 0 0

, 2 0 0 , 1 9 2 , 8 , 2 0 8 , 2 4 5 , 1 7 3 , 1 9 4 0
96, 160, 7 , 145, 2711

F2 8 1 0  DATA 2 5 1 , 9 6 , 0 , 1 6 0 , 7 , 1 7 7 ,
251 , 141 , 223 , 196 , 160 , 6 , 177 , 25
1, 200, 145, 2441

7A 8 2 0  DATA 251 , 136 , 136 , 192 , 255
, 208 , 245 , 173 , 223 , 196 , 160 , 0 , 1
45 , 251 , 96 , 0 , 2667

92 8 3 0  DATA 1 6 9 , 5 , 1 3 3 , 2 5 2 , 1 6 9 , 1
88 , 133 , 251 , 166 , 254 , 224 , 0 , 240
, 15, 202, 56, 2457

66 8 4 0  DATA 1 6 5 , 2 5 1 , 2 3 3 , 4 0 , 1 3 3 ,
251 , 176 , 242 , 198 , 252 , 76 , 234 , 1
96, 164, 253, 177, 3041

uE 8 5 0  DATA 2 5 1 , 2 0 1 , 2 5 5 , 2 4 0 , 1 3 ,
201 , 254 , 240 , 19 , 201 , 252 , 240 , 2
3, 201, 251, 240, 3082

AS 8 6 0  DATA 2 9 , 9 6 , 1 6 9 , 2 5 2 , 1 4 5 , 2
51 , 200 , 169 , 253 , 145 , 251 , 96 , 16
9, 251, 145, 251, 2872

2D 8 7 0  DATA 2 0 0 , 1 4 5 , 2 5 1 , 9 6 , 1 6 9 ,
255 , 145 , 251 , 200 , 169 , 250 , 145 ,
251, 96, 169, 254, 3046

8E 8 8 0  DATA 145 , 251 , 200 , 145 , 251
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 9 9 2

25 1 0 0 0  REM *  SAVE SECTION OF P
ROGRAM *

CB 1 0 1 0  PRINT"[CLR,DOWN3]PRESS
A KEY TO SAVE"

09 1 0 2 0  GET K$ : 1F K $ - "  THEN 1 0
20

E3 1 0 3 0  POKE 43, 0: POKE44, 192: PO
KE45,55:POKE46,197

A l  1 0 4 0  SAVE "CHAR CODE", 8
Next month we will take a closer

look at the function of each command
and also give changes for tape users.

Commodore 64/BBC

4 , 7 6 , 2 3 1 , 1 9 4 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1
473

Commodore disk drives

0 , 162 , 0 , 177 , 251 , 141 , 107 , 196 ,
173, 107, 196, 2254

47 530 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 62 670 DATA 4 1 , 1 9 2 , 1 4 1 , 1 0 8 , 1 9 6 ,

Atari 800/600XL/130XE

, 0 , 0 , 0 , 0 , 0 , 0 , 0

Atari 810/1050 disk drive

240 , 5 , 169 , 254 , 76 , 238 , 195 , 169
C5 540 DATA 0 , 0

3
0 , 0 , 0 , 0 , 0
, 0 , 0 , 0

, 255, 32, 254, 2565
, 1 6 9 , 4
3
1 4 1 , 6
9 , 1 9 5 ,
1 6 9 , 7
4 7

BC 680 DATA 195 , 232 , 201 , 255 , 208
51 550 DATA 2 1 6 , 1 4 1 , 7 4 , 1 9 5 , 1 6 9 , , 2 , 1 6 9 , 2 5 0 , 1 2 , 2 5 4 , 1 9 5 , 7 6 , 2 , 1

1 6 2 , 1 4 1 , 6 8 , 1 9 5
3
1 4 1 , 7 3 , 1 9 5 , 1 6

96, 157, 188, 2612
9 , 1 2 8 , 1 4 1 , 1 2 3
3
2 3 3 1

27 690 DATA 5 , 9 6 , 2 0 2 , 1 7 3 , 1 0 8 , 1 9
57 560 DATA 1 9 5 , 1 6 0 , 0 , 1 6 2 , 2 , 1 7 7 6 , 201 , 0 , 240 , 13 , 201 , 192 , 240 , 9

, 2 5 1 , 4 5 , 1 2 3 , 1 9 5 , 2 0 8 , 5 , 1 6 9 , 2 5 , 201, 128, 2205
5 , 76 , 67 , 2090 7C 700 DATA 2 4 0 , 1 1 , 2 0 1 , 6 4 , 2 4 0 , 1

C5 570 DATA 1 9 5 , 1 6 9 , 2 5 4 , 1 5 7 , 2 2 6 3 , 9 6 , 1 7 3 , 1 3 4 , 2 , 7 6 , 4 1 , 1 9 6 , 1 7 3
, 5 0 6 9 , 1 0 . 5 7
2
2 2 6 , 2 1 7 , 2 3
2 , 2 4 ,

, 35, 208, 1903
1 1 0 0 2 3 , 1 9 5 , 2 4 6 0 A9 710 DATA 7 6 , 4 1 , 1 9 6 , 1 7 3 , 3 4 , 2 0

AO 580 DATA 144 , 227 , 169 , 128 , 141 8 , 7 6 , 4 1 , 1 9 6 , 3 2 , 5 1 , 1 9 6 , 2 3 2 , 3 2
, 123 , 195 , 24 , 173 , 68 , 195 , 105 , 4 , 51, 196, 1831
0 , 141 , 68 , 195 , 2136 86 720 DATA 7 6 , 5 5 , 1 9 6 , 1 5 7 , 1 8 8 , 2

FE 590 DATA 1 4 4 , 3 , 2 3 8 , 6 9 , 1 9 5 , 2 4 17 , 96 , 232 , 24 , 46 , 107 , 196 , 46 , 1
, 173 , 73 , 195 , 105 , 40 , 141 , 73 , 19 07, 196, 224, 2163
5 , 144 , 3 , 1815 53 730 DATA 8 , 2 4 0 , 3 , 7 6 , 2 2 1 , 1 9 5 ,

78 600 DATA 2 3 8 , 7 4 , 1 9 5 , 1 6 2 , 2 , 2 0 24 , 200 , 192 , 8 , 208 , 1 , 96 , 173 , 25
0 , 1 9 2 , 8 , 2 0 8 , 1 8 7 , 9 6 , 1 2 8 , 1 6 9 , 5 5, 195, 2095
0 3 3 , 2 5 2 , 2 2 4 9 CE 740 DATA 1 0 5 , 4 0 , 1 4 1 , 2 5 5 , 1 9 5 ,

14 610 DATA 169 , 188 , 133 , 251 , 166 144 , 3 , 238 , 0 , 196 , 24 , 173 , 52 , 19
, 254 , 224 , 0 , 240 , 15 , 202 , 56 , 165 6, 105, 40 , 1907
, 251, 233, 40 , 2587 BA 750 DATA 1 4 1 , 5 2 , 1 9 6 , 1 4 4 , 3 , 2 3

05 620 DATA 133 , 251 , 176 , 242 , 198 8 , 5 3 , 1 9 6 , 7 6 , 2 1 4 , 1 9 5 , 0 , 0 , 0 , 1 6
, 252 , 76 , 134 , 195 , 164 , 253 , 177 , 0 , 0 , 1668
251, 201, 255, 240, 3198 09 760 DATA 177 , 251 , 141 , 137 , 196

4E 630 DATA 1 3 , 2 0 1 , 2 5 4 , 2 4 0 , 1 4 , 2 , 2 4 , 4 1 , 1 2 8 , 2 4 0 , 1 , 5 6 , 4 6 , 1 3 7 , 1
01 , 252 , 240 , 15 , 201 , 251 , 240 , 16 96, 173, 137, 2081
, 96 , 169, 252, 2655 7A 770 DATA 196 , 145 , 251 , 200 , 192

80 640 DATA 1 4 5 , 2 5 1 , 9 6 , 1 6 9 , 2 5 1 , , 8 , 2 0 8 , 2 3 2 , 9 6 , 0 , 1 6 0 , 0 , 1 7 7 , 2 5
145 , 251 , 96 , 169 , 255 , 145 , 251 , 9 1, 141, 165, 2422
6, 169, 254, 145, 2888 F6 780 DATA 1 9 6 , 2 4 , 4 1 , 1 , 2 4 0 , 1 , 5

02 650 DATA 2 5 1
3
9 6 , 1 6 9 , 4 ,
1 4 1 , 0 ,

6 , 110 , 165 , 196 , 173 , 165 , 196 , 14
196 , 169 , 216 , 141 , 53 , 196 , 169 , 1 5 , 251, 200, 2160
64, 141, 255, 2361 56 790 DATA 1 9 2 , 8 , 2 0 8 , 2 3 2 , 9 6 , 0 ,

34 660 DATA 1 9 5 , 1 4 1 , 5 2 , 1 9 6 , 1 6 0 , 160 , 0 , 177 , 251 , 141 , 194 , 196 , 16

Commodore 64/BBC E27,E 5
Commodore disk drives E29,5 5
Commodore 16/Spectrum E25.0 0
Data recorders E19A 0

Atari 800/600XL/130XE E25.5. 5
Atari 810/1050 disk drive E34.5 5

For a quick turnaround send to:

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 f  10 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:-

ICPUG Membership Secretary,
Jack C. Cohen,
30, Brancaster Road,
Newbury Park,
ILFORD,
Essex. IG2 7EP.

C64 PR O G R AM

DISCOUNT SOFTWARE
Cl 6/Plus 4

Title
Elite Hitpack
Grand Master Chess
Bridgehead (C1E)
Bridgehead (Plu s 4)
Vie Ar  Kung Fo
Strip Poker
Blockbusters
Jump Set (Plus 41
Jet Set Willy
Pobo kn igh t

RRP O U R
995 7 .95

9 5 7_25
5 9 5 4 .9 5

7 9 5  5 .9 5
7  95 5 .95

7 . 9 5 5 .9 5
7.95 5,95
9.95 7 .95

2.99
1  99

BUDGET S OFTWARE
'ore s ioc ir  liaasterironic. S ola r . D uo- D ile .
Firebird. Player's and Interceptor 'or ell Corn-
madore computers including WC 20. CBM64.
Cul, P lus 4. all a l Docounl -
P r i c e s

SPECIAL OFFER ON SOLAR
SOFTWARE

Chose any  three of  the following
classic t it les  for E4.50
Ouickdraw. Alien Attack, Miss ion
Mars, Cruncher, Suic ide Run,
Meteorite. Knockout, Invasion
2,000

Send Stamped Addressed Envelope to r
FREE L ist  -  State M icro
Guickshot I I  8 9 5
Plus 4 Power Pa ck.,  special p rice  18.95
KOnoc Speed Kin g    1 0 . 9 5
FREE C16 adaptors with  each ioyst ick.
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cheque or result order please to
GRAFFIX

114 West Main Street,  Whitburn,  West  Lothian EH47 OCIU

IMPEX for all your BBC, Commodore, Spectrum and
Atari computer repairs.

lmpex Electronics
3, Francis Ward Close, Hill Top,

West Bromwich,
West Midlands. 8712PY.

TEL: 021 - 502 - 1702.
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Spanner
in the Works
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computers s e t  h i g h  s tandards  i n
design, production and reliability .

All the hardware is  built  up to a
specification rather  down to  a price,
unlike one or two of its competitors.

Opening u p  a n y  Commodor e
computer will show a large number of
integrated circuits which are the chips
that m a k e  t h e  c omputer  w o r k .
However, they  are usually the fi rs t
items t o  produce problems  when
anything serious malfunctions in your
computer.

There can be other reasons for your
machine's fa i lu r e ,  a n d  m a n y  a r e
serious. I f  your guarantee has expired,
you may be faced with a hefty bill.

However, all is  not lost. You can
usually trace the cause of a breakdown
to one or more of the ICs. Replace the
chip, and the problem is solved.

Following a simple check lis t, can
save pounds when it comes to repairs.

M A I N T E N A N C E

I f  you rely heavily on your computer for business or
leisure activities, then a breakdown can be infuriating.
Here are a ,few tips on simple fault .
fi n d i n g  a n d  
r e p a i r s .

By Mike Roberts

Your Options

Imagine a nightmare situation. You set
up your CM, plug everything in, and
connect the screen turn it  all on. and
nothing! The screen is blank and the
keyboard dead.

What can you do?
Firstly, you should check the LED

on the top of the machine. I f  this is off
then the power supply has probably
blown. T h is  i s  t he  on ly  s ituation
(excepting the unlikely  event o f  the
LED failing) in which the LED will not
light up. I f  the LED is alright, then you
must test the computer.

Going Inside

First, connect a tape deck, insert a tape
in the usual manner, and press shift-
run/stop. I f  the tape is dead then so is
the computer.

The nex t  s tep i s  t o  check the

YOUR COMMODORE may 1987
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internals o f  the machine. Remember
that the LED power is tapped from the
supply before the fuse. The computer
takes its power after the fuse. So this is
the first thing that must be checked. I f
it has blown then you've located the
problem, and y ou  can fi x  i t  quite
simply'.

The fuse only costs a few pence and
is o f  the type BEL  3AG . one amp
250V. I t  is  located on the right hand
side near the power socket close to the
regulating and rectifying circuitry. I f
the fuse is whole, then the only other
explanation is  that a  section o f  this
circuitry is blown. But this is rare, and
you would usually see the damage as
blackened fused components. I f  this is
the case then you need professional
help.

Chip Testing

I f  the computer is just behaving oddly



then you need to ascertain which chip
is causing the trouble. A lack of screen
display usually means that the video
output c ircuitry  has  blown, as  this
involves a lot of discrete components.
You w il l  also need professional help
for this . The chip can be tested by
plugging it into a friend's C64 to see if
the same problem re-occurs.

This technique o f  using another
C64 to test chips is relatively safe. but
be careful not to force chips or  bend
pins. Make sure you earth your hands
by touching something metal before
handling any components.

I f  your video circuitry is O K then
any other  problem w i l l  generate a
screen display from which you may be
able to diagnose a fault.

Junk on the screen with a regular
pattern and an underly ing picture of
the correct display indicates a R AM
problem. Professional service again
I'm afraid.

Abs o lu te  s i le n c e  o b v io u s l y
indicates a  dead sound c hip.  T he
sound circuitry is very robust, and it is
usually the chip that is the first to go.

I f  the ROMs fail, then you will be
left with a blank screen. Although this
is very unlikely  as these are amongst

MA IN T E N A N C E
the most reliable chips in the machine.
A dead processor w i l l  also exhibit
symptoms s imilar to this.

The remaining main chips are the
I/0 6569 type. There are two types of
these, U I  handles the keyboards and
joysticks. Junk being typed out on the
screen as soon as you turn it  on, or a
dead keyboard, indicates either a fault
with this chip or its support circuitry.
Alternatively, o lde r  machines m a y
have the ir  keyboards f u l l  o f  dust.
Cleaning will solve the problem.

The other chip. U2, handles most
of the main I / 0  with the user port and
series I /O .

The problem here is  tha t  i t  is
difficult t o  dis tinguish whether  the
fault lies with the chip at U2 or  the
device currently in  use e.g. the disk
drive.

Summing Up

I f  you follow these simple tips you may
be able to rectify a small fault yourself,
or at least have some idea of what has
malfunctioned.

I f  the fault is  more complex, you
need to find a good repair shop. In this

AMAZING NEW TOTAL BACKUP' CARTRIDGE FOR COMMODORE 6 4  AND 128 ( IN  64 MODE) •

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

GIVES YOU MORE POWER, MORE FEATURES, MORE FUN!!
DiskMate Cartridge V.2•  & n o n  Replay V A is now more powerfuL m  disk Disk  no upe. No opeival
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lust plug it into the exrunmon pan l i n m e n t
-  t m  u t o r t u b l v !  
A c t i o n  
R a v i n

r - •  h a r d w a r e  design maks, this alwohnely g a to r s !  The unique SPRITE MONITOR

g  O re s t s  we t te r No  ta asp  ale  in  es g l i fo i ti r i r t s i  p lat i n v.  vo t e s  th e n  o ar g am e  an d
control. liape to tpc  tape to disk Din t l o a d  than to another' Themind boggles"

Nothing else offers all these features at this price!
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unstoppable —unlike other  d i s a b l e  them_ Nave them ! t i ta nthem!! C usioni ite Im o
, V o l e s ! ! !

I l  p o  igea no—i he Magic Hutton is
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CL1 A l l  programs rekrad wit hour C o m p a i  'bee w i th  Bta,nog Paddles,
or0 c a r t r i d g e  - ar id.at tur bo speed K o a l a ,  Graphic  NI Ur  show e t ,nut it- in SI kkshi la n  w tape users._ , , , , , , , ,  c

i t ,c , .•  Extra Fast •  Disk Fastioade
g
cil
se4 •  Super Compact -,0*—,—.E.'..YllunSi Yo....1-•  CompatibleIntel l igent compact Ins: technique's
•  m i n i m i s e  program size In to  tangle P o l l y  compatible w i th  Commodore

I l k . .  Save 3 or  more per  disk side, f t
,
E .  6 4 ( . 1 1 8  
a n d  
I 1 8 1 )  
i n  
6 4  
n w . d ,  
.

f 4 M I  M u 1 t i s t a g e S a v e s ; , , „ , , H ,  T h e  DoSoft Collection M e g a  NiegaTape Savings
r A  t r a n s f e r s  WWI.  mit It istage loaders tape  recorders, EastiNON, and Turbo I  !NBEATABEE OFFER Thc latest ten ions 01, 'it HOW )1. s lapenoTape null t t for
(21 t o w n  tape sn disk Shamans o O M  e  M

sicker. R  — c a n  t h i s e r s  sat! l ino ,?
'aid  all par ts  Tw ig , load—another  s i t A e a m t e

l e g a l r .  V H i l t .  Mgal i d i e g a l a p e  o n e  Datassette .at s i r ibex ahi r  pricr
and PruSpriK ALE un One Disk B U Y  N O W  £ 5  B R I L L I A N T !

g  I I I  So Easy to Use .., u,30. m.
o
.,. s
,  
2  
9  
9
9

GEE MORIL H A L F  PRICE 5•12.so wuw!D o S o f t  S u p e r  D i s k  K i t  F r o m  the VCORLD'S LEADING SUPPLIER—
Xidex Precision Disks

descr ibed
e ,  .  t t - twin   Replay v .3 is  2 del ight DO Ulle.

M I func tions  o n  sc reen B u  y Action Replay w i th  DisleMate
No user knowledge is r equi r ed. i n  c e a  car tr idge (INKY g 59.99

FOR I ESC! A S  SIR WE hat a ah 12 Xidex Precision 1 1  Di i n t i k
-
S i d e d .  D o u b l e  D e n s i t y  
S  D i s k ,

Eli lard Disks A  pow %Ur% to gel your c e i m p i e w  woh sleeves labels tan  and
programs i in disk at a giveaway price! F R E E  high impact plastic .51-age box

frOalso availab
E1  o n  RepLay d  Disk

a r i S t a t e  are l e  M  Datel E lec tnin it s iS A V E ! SAVE!SAVE!L19,99T W E L V E FORONLYS8.50!Y o u ' l l D o i t B e t t e r 2vvth DoSoftAct i

' take all backup, at To r t.. Speed— . . !
! ' i '
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lough taster than r ival car tr idges . t i m e s  faster  Takes up NV) mentors
Dual speed Tape Tu rhiP i•• up to 3 I I I  C o d e  I n s p e c t o rthroes raster than commercial 'hobos
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•  goolk i l  •  10 seremd Format
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Buy DiskMate wi th  Action Replay
In ONE car tr idge ONLY 139-90

Graphics Slideshow
V u- s pit Man games graphic package,
or loading Kreens ninth or in seepaens

It. picture, per doh Tarhoload. Disk only

SPECI AL OFFER!
Enhancement and Slideshow

on one disk ONIN

SUPER SOFTWARE SALE
Buy NOW and SAVE! SAVE! SAVE!

100% SUCCESS?
WE ASK: WHO'S
KIDDING WHO?

As11.1 keplay VA wil l  backup ANY
PP 'grant which ANY other cartridge
cam —.and much more. It also has
u n n i a k h a b l e  ! C A M ,  f t w  1.11..13111.1,
•Freeze Inane' uses more disk space
s ue, SLOWER. has a SLOWER tape
loader and has NO hulk-in disk
fasnotake NO pictursL NO Sprite!, NO
reetarateattires. yet 0161$ gin morcir
So. come on. wit uS kidding who? If

tion %splay V A dos.. .,  l ite up in snn
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an d  !An t ran  h are  yog ic min e s'  h ack
,

Enhancement Disk
Gel even More front Action Riplas ,
this Remus D U  to hark up the new min
standard multi-stage loaders

LOOK] Nti GOOD AT £4.95 GREAT VALUE AT L7.95
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guarantee against Mechanical
How to get your DoSoftware
Please yentd catth ischechatt PC/ wi t h  Dodo
toe L yit d e sp atch  (SAP o n ly In t to l l  d e tai l ,:
Send o i l  n o w to

DoNnti l  D e p t  11".14 2 Oa k m o o r  r ,
B lac k pool , EY 2 OEE

AS PIntaiw included Europe add LO "S
a.1 if order iitt Side, Stank Disks Oornea,
ad d kl  Su l fu r Smo o t. o r S O
i n r I l ad ,  S h i a k

DoSoft
•  FAST DISK UTILITIES •  LOADERS •  2
-
M I N

DISK COPY •

7
x

FAST DISK FILE COPY •  FAST FORMAT •
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case, i t  i s  better  t o  us e a  larger
organisation rather than a one horse
outfi t, a n d  pr efer ably  o n e  t h a t
specialises in Commodore computers.

Repairs Touchline
I. Bateman: Tel: 0536 69454 (phone
only).
M E  Services: Glyn Spencer, 33 Albert
Street, Mansfield, Notts NG18 IE. Tel:
0623 31202.
Prompt Electronics: Mr  Pedro, Unit 4,
15 Springfield, Harrow, Middx  HAS
1 f f  Tel: 01 836 7166.
Nobles: Mr  Jim Kennan, 14-17 Eastern
Esplande, Southend-on-Sea. Essex. Tel:
0702 63377/8.
GC Bunce and Sons: M r  Bunce, 3 6
Burlington Road, Burnham, Bucks SL1
71?(). Tel: 06286 61696.
Croydon Computer  C en t r e :  D o n
Seammell, 2 9  Br idgs toc k  R oad ,
Thornton Heath, S w
-
r e y  C R 4  
7 1 1

WTS Electronics: M r  Fleece, 5 - 9
Portland Road, Luton, Beds LU4 8AT.
Tel: 0582 458375.
Micromend: M r  Buckley, T h e  O l d
School, M a i n  S t r e e t .  F a r r e l ,
Peterborough P E 7  3 0 8 .  T e l :  0733
241718.
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Lineage: 45p per word.

(52p incl. VAT). m %
Semi display: E9.70 per single column centimetre (plus
VAT) minimum 2cm. Ring for information on series
bookings/discounts.
All advert isements in this sect ion must  be prepaid
Advert isements are accepted subject to the terms and condit ions
printed on the advert isement rate card (available on request). p
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Send your requirements to:
NICOLA BATY
ASP LID , 1 GOLDEN SQUARE,
LONDON W1

SOFTWARE

MAKE YOUR COMMODORE EARN!
Yes, making money becomes incidental when you

know how.
Your Micro is, i f only you knew it, a gold mine, the

size and make is Irrelevant.
Make the initial effort now by starting your own

HOME BASED BUSINESS
REMEMBER: You'll never get rich digging someone else's "ditch'.

It's more rewarding than play ing games.
The benefi ts are many and varied Fu l l  or partime, for FREE.

Details S.A.E. to:
1, t
i
e  
(
Q
. )  
E
r
,  
m
a
s
j
i
r
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• B O S I I N K I S M I
97 PILTON PLACE (YC8),

KING AND QUEEN STREET, ''---
WALWORTH, LONDON SE17 1DR.

AN OFFER TO COMMODORE USERS
FROM ALLAN DATA

We converted s imple mathematical procedures and probability  routines
into a best selling football forecaster —"Form-Finder" for users of the BBC
range.
We are offering to a limited number of Commodore users the opportunity
to purchase the same Forecasting Data which you can use to write your
own football result forecaster for Your Commodore.
You can sell as many copies of your completed programme as you like, no
royalties or any further monies will be claimed by us after initial purchase.
NOTE: You would need to only  sell 2-3 copies to recover the init ial
purchase price.
This unique and genuine opportunity  to make cash will Only be offered to

Commodore users during 3 specifi ed fortnightly  periods per year.
For full details send a first class S.A.E. to:

A. O'Brien, 1 Lori, Road, Dunbeg,
Connel, Argyll PA37 1 OG.

We request that persons under 18 yrs do not apply.
Tel: 0631 62923 10am 2 p m ,  Tues T h u r s .

X RATED
ADULTS ONLY GAME

FANTASY
Commodore 6 4
,
1 2 8  
E 8 . 5 0  
I n c  
p i
p

Spectrum 48/128 1 6 , 5 0  inc pap
Available lo persons over 18 only
F le w  state age when ordering

R'n'H MICROTEC
32 Hazel! Way, Stoke Poges,

Bucks S U  4D0.

JUST RELEASED for the C64
forth For t h  language o n  d is k
r24•90 S-lisp Lis p language on
cartridge 6'44 90. A. Shraldhan,45
Swift Close,  Letchworth,  Hor t s
506 4LL. Tel: (0462) 675305.

D I S C O U N T  S O F T W A R E :
Latest t it les  f or  CBM64/ 126 at
50% oft R.R.P S A E . To: A.O.W.
104 Hollywell Road, Lincoln, I N5
OBY

01-437 0699
= RESULTS

FOR HIRE

VIC-20/CBM-64
SOFTWARE HIRE

Free M e m b e r h i o .  H u r o r e d s  o f  Ttl l e5
to choose from. Send S A E. for your
Free H i r e  K i t

VSH (TM). PO BOX 65, NOTTINGHAM NG1

FOR SAL E

COMMODORE 16
64K UPGRADE

Fully compat ible with all
C16/+4 software (not  C64)
16K/64K switchable E29.95

(+ 0 . 50 p&p)
S end y our  C I 6  a c c a s s o r i e s  t o .

MIcroByte,
12 Cloverlea Rd., Warmley, Bristol.

Tel: 0272 671093

WANTED

WANTED:  Y o u r  non-work ing
Sinclair computers and equipment
for cash Ring D.trdi A Electonics.
Bradford. (027
,
1) 
8 8 2 8 9
2

SPECIAL OFFER

PRINTER CLEARANCE
WHILE STOCKS LAST

ALPHACOM 42 0 9 . 9 5
40 Column

ALPHACOM 81 E 5 9 _ 9 5
80 Column

Printers include CBM1/F &
All prices include VAT. Post E3.00 extra.

Visa Cards preferred. Cheques OK after clearance.
Phone Orders 0753 888866

E.E.C. LTD. 77A Packhorse Road,
Gerrards Cross, Bucks SL9 SPO.

SERVICES

COMMODORE 128
COMPANION

Probably t h e  be e t gu ide  t o  yo u r
Commodore 12e available today. 340
pages packed Full of in-depth into on
BASIC. HARDWARE a nd MACHINE

LANGUAGE
Only E9.95 IP8 P Fre e )

Send cheque/P.0  payable  to:
TWAR N OT to:

BaStreatit PL;bilshing
26-28 Osborne Beint
Souttnee, POS

*Add 750 pos tage 8  pack ing for  overseas
alders

BITSTREAM P UB LIS HING rs the tr ading
name o f T W M I N O T

COMPUTER
SERVICES

ALEXANDER MICROS
MAIL ORDER

SOFTWARE, HARDWARE,
PERIPHERALS AND REPAIRS

We can offer the top titles f rom
MS S  inc l pep.

Many budget titles f rom E1,99
incl of  pep.

Atari. Amstrad. BBC and
Commodore computers,
printers, disk  drives and

monitors.
WE CAN OFFER PERSONAL
LO CAL D E L I V E R Y  O F

HARDWARE
S.A.E. for price lis t to:

Ale xa nde r M icros,
Gatwick Press Buildings, Lowneld

Heath, Crawley, Suesee
Phone: Crawley (0293) 22210

for  fa s t s er v ic e.

COMMODORE CHIPS
FOR SALE

6510 815.00 6 5 2 6  81310
6569 R3 813.00 9 0 1 2 2 8  M OO

901227 E10.00
Prides inc . P&P •  V A T

BOWES ELECTRONICS
INTERNATIONAL LTD.

24 Potters Lane Kiln  Farm,
Milton Keynes. MK11 3A5,

TeV (0908) 568478

OUR NEXT
DEADLINE
28TH APRIL
FOR JULY

ISSUE



Repairs
Guide

C64 t  26.00
C16/VIC 20 E22.00
Cassette Units E13.00
C64 PSU E.22.00

Commodore Repairs By Commodore Approved Engineers

E14 inc. F r e e  Game

CBM Power Supplies C64,'-i-4/128/Vic 20 05. 00
Vic 20 Modulators E8.05
CBM 64/ CBM+4/ CBM 16 from £20.00
CBM Disc Drives from E20.00
128/1280 f rom E35.00

SPECTRUM E14 inc. F r e e  Game ELECTRON El 9 in c .
C64 E22 inc. • Free Game • AMSTRAD 464 E32 inc.
C16 inc.

Commodore +4

- Free Game
E22 inc. C N  CASSETTE UNITS E19 inc.

BBC E32 inc. C64 P.S.U. for sale E20 Inc.

Commodore 64 E20_00
1541 Logic  Fault E20,00
1541 Alignment E18.00
CBM Modem E14.00
Commodore C16 E15,00
Commodore +4 E15,00

C A L L

N I C O L A  B A T Y

N

0 1 -  4  3  7  0 6 9 9

CROYDON COMPUTER
CENTRE

29 Brigstock Road, Thornton Heath,
Surrey. CR4 7JJ T e l :  01 683 2646

COMPUTER SERVICING
(Est'd since 1979)

We repair — on the premises — quick
turnround

*  Commodore & Spectrum
*  B B C & Electron (Approved Service Centre)
*  Ams trad & Torch (Approved Service Centre)

* Dis c  Drives, Printers, Monitors
Mail Orders by phone Access & Visa accepted

MICRO
WORKSHOP

COMMODORE REPAIR
SPECIALISTS

Also repair Sinclair, Amstrad
and BBC.

3 month warranty
12 Station Approach,

Epsom, Surrey.
Telephone: 03727 21533

FAST COMPUTER
REPAIR CENTRE —

LONDON
* B B C Micro, Commodore, Spectrum

* Ams trad,  Others
* We  sell spare parts

* Us ed Mic ro Bought and Sold
•  Eprom Programming Service

PHONE 01-863 7166
PROMPT ELECTRONICS

Unit 14. Springfield Road. Harrow.
Middx. HA4 10F, Entrance in Amersham Road.

SPECIALIST COMMODORE REPAIRS

All repairs carried out using the latest diagnostics and test equipment. This ensures a faster repair to your computer or
peripheral
When the  fault  has been rect ified we  final le st  with  checksum diagnost ics to  ensure any new Components lilt ed
tunc hon  c or r ec tly .

There is no  extra charge fo r posting. Alt  prices fu lly inclusive 0
,
4 e  H i d d e n  E x t r a S t

Other Commodore Home Computtrs and Penpherals repaired on request. Don t  hesitate to  phone

I. Bateman Specialist Computer Repairs
Telephone: Corby (0536) 69454 24 hour answering service

COMPUTER REPAIRS
Fixed price repairs on all popular home computers

OFFERS
c BM Cassette Unit   E 2 4 , 9 5

S.A.E. for details1541 Speed D.O.S. Disc Drive printers also repaired
Please add VAT to above prices.

Send cheque or PO with computer.
or — SEND NO MONEY — C.O.D. service available.

For a fast quality service please send to:
MICROMEND

The Old School, Main Street, Farcet, Peterborough PE7 3DB.
Tel: (0733) 241718

(TRA DE  E NQ UI RI E S  WE L CO ME )

COMPUTER REPAIRS
Fixed Super Low Prices!
Inclusive of parts, labour and VAT

r FIRST AID
FOR

TECHNOLOGY

1 week turnround Fr e e  collection/delivery available for local area
*  INTRODUCTORY OFFERS *

Please en i tloaa pay m en t w i th  i tem  -  3  m o n th  war r an ty  o n  te p e i t. P leas e enc los e adv er t w i th  r epa i r
W.T.S. ELECTRONICS

5-9 Portland Road, Luton, Beds LU4 BAT. Tel: 0582 458375_ Telex: 265871

COMMODORE REPAIRS

Atari repairs also
For more details write with SAE or telephone:

G.C. BUNCE 8c SON
36 Burlington Road, Burnham, Bucks SL1 7130.

Tel: (06286) 61696 M o n - F r i  9am.-6pm.

COMPUTER REPAIRS
SPECTRUM, COMMODORE.  AMSTRAD

ACORN B B C etc
Fixed charge repairs on all makes

Please ring for details:
MCE SERVICES

33 Albert Street,
Mansfield, Notts NG18 lEA

Tel: 0623 653512

NOBLES COMPUTER
REPAIRS

* Al l  Repairs Carry a 4 Month Guarantee
* Free Estimates
*  7  Days A Week, 24 Hour Answering

Service
NOBLES

14-17 Eastern Esplanade,
Southend-on-Sea, Essex.
Tel: (0702) 63377/8

FOR ALL G E N U I N E
l i

COMMODORE
SPARES +
REPAIRS

OASIS))
Telephone for more details:
(Amesbury) 0980 24599



TERMS &
CONDITIONS

CLASSIFIED ADVERTISING
TERMS & CONDITIONS

OW terms  tor  n e w  advertisers !semi ertspiay
and tineanter are s tr ic tly  pee-lormn payments
until satis fac tory  reference c an be taken up
leic luchng reccavused adver iteing agenc ies)
Chseties and P  0,' s  shouter be crossed and
mode e lay s b le  t o  A R GU S  S P E CIA L IS T
PUBLICATIONS LTD a n d  sent together  y in h
the advertisement to.

The Classifi ed Dept
No. 1 Golden Seruere,

London Wi  R 3A 5.
There a r e  n o  reomburserpeeis  I c e  c u r .
cal Ira ions Adverusemems arriving too late toe
a par tic ular  i s s ue w a r  h e  Ins er ted i n  th e
following i s s u e  u n l e s s  ac c om panied b y
instructrons t o  th e  c ontr ar y  11 Is  th e  ras •
pin rises. lay of the adver tise, to ensure that the
Ir s i  ins edatia o t  everY  ser ies  i s  publis hed
correctly. and  corrections must be notifi ed er
lure for  th e  second inser tiofl . other wis e the
publtehers wi l l  not accept any l iabaity0f offer

any reduction in charges_
All eaveros ing sales  ar e sutirect to  Govern-
m e n t B e a u / t r i t o n s  c o n c e r n i n g  V A T
Adrian Hers are resoc .s ible for complying war t
the va r ious legairequ y e n
-
te n ts  i n  
P o e n "  
e g  
T h e

trade Oiescruptens Act, sex discrerni nal ion ect &
the Ooz ines s  etiv er us er nents  idis c r os ur el

wr ier  1977
Fah' Iv ens  Cando ...m a  A dv onr s ong

ova...table on ' ,ques t.

HARDWARE

TAPE BACK-UP BOARDS
FOR CBM-64,1211 V IC- 20

Mk. 1  u s e s  a  s ec ond C B M
cassette deck to copy a program
as it  loads. E 8 . 9 5  Inc p&p.
NEW IMPROVED Mk.2. has a
built in speaker so you can hear
your c o p y  b e in g  made.  Th is
board works like the Mk. 1 Or can
be s w i t c h e d  t o  u s e  o u r
'GENERATOR software method
This can produce a better copy
than the orig ina l. il 4.00 Inc p&p.
ROM SWITCH/RESET BOARD
resets A L L  p rog rams  t h a t  a
standard switch can't  A  socket
for an 8k  Eprom inc luded. Fu ll
Instructions supplied

E8.00 Inc p&p
All p r oduc ts  guar anteed for  12m onths
Send y o u r  Cheque2'P 0 .  o r  s tam p to r

derails  l a
TURBOTRONI C

46 R ipon S tr e e t P arkinson Lane .
Halifax, Wes t Y orkshire 1.421

Tel: ( 0422)  52020
eOverseas cus tomers  ins ide Europe ado

50p ontS ide Europe add E1.50)

SERVICES

STOP
PLAYING GAMES

Use elsr computer to nuke mama Turn peat
trite a  bemegesad ax one Fu l l  and par t tim e
SePe(tunthas to cash at on has [memo:kw market
high earnect easel v i ti a te  apse In ar t amateur
micro user and p o e t Wrr is far lobe details

Westlink Promotions (YC)
108 George Street

Edinburgh EH2

RE-USE YOUR OLD PRINTER RIBBONS '
Vde w i l l  r e - ink  y o u r  Or d  fab r i c  r i b b o n
cassette tar  more cheapty  Than the p r i c ed
a n e w  one . S end y our  dr y  taboo r ibbon
!s tating pr inter  make & model)  with E2 and
web re- ink  II & quo te  for  futur e rer ink ings.
ALADDINK, ( D e p t  C O M ) ,  4  H ur k ur
Crescent E yemouth. Berwicksh(re, T014

SAP. P hone 08907 50985

NEED A  G O O D  P RI NTE R?
Anything printed f rom 1541 d is k s
with DPS 1101 daisywheel.  Tel
-0202 37743_

NEW BOOKS FOR THE C64 AND C128
GEOS INSIDE AND O UT

A p a g e  gutdehook  to  e lec tiv e us ing CE OS  un the Com m odor e 64 Inc ludes  a complete
introduc tion to  GE OS  Ge o w r i te  and Geopain t applications  us e fu l  tr icks  and tips  m em or y
lay out CLAIM," windowS  l o t  y our  own programs  and detai ls  Of GE OS  fIle  for m al P r ogr am
lis tings inc lude a s ingle s tep s imulator  to display  memory  and registers and FILEMASTER. lc
convert y ou own programs to  GEOS format Ilse create a custom 'con. Essential reading for  OilGEOS users
Pr ice:12.95 G E O S  1.3 software 49.95

SPECIAL OFFE R, Purchase GE OS  and the guidebook  together  lo t 59.95

C-128 BASIC 7.0 INTERNALS
A comprehens ive 000
, p a g e  
b o o k  
a b o u t  
t h e  
B A S
I C  
i n t e r
p r e t e
r  
b u
i l
t  
i n
t o  
t
h
e  
C
1
2
1
3  
A
f
t
e
r  
C
r
'

extensive ex planation o f  h o w  th e  B A S IC inter pr eter  wor k s  t h e  m ain sec tion a l  th e  book
contains th e  c om p/M e f u l l y  c om m ented B A S IC  7 .0  R OM  l is im g i n  ov er  450 pages . A n
esplaeation i s  g iv en as  t o  h o w  eac h r ou tine  wor k s  a n d  what regis ters  ar e us ed H i g h l y

recommended lo  all ser ious  C120 programmers
Price, 16 95

Other  books  foe the  C126 inc lude:
ANATOMY OF THE  COM M ODORE  128 ( Inc luded Kemal ROM  lis ting)  12.95

ANATOM Y  OF THE  1571 DIS K DRIV E  ( includes ROM  listing)  12.95
TRICKS  AND TIPS  FOR THE  C•129 (special oder.normally i tg a )  a gs

Pies se inc lude 1 pOund towards  ous t & pack ing with hove orders S oftwar e pric es are Indus, veat P&P

EDUCATIONAL SOFTWARE
COBOL — 64 and COBOL — 128

Learn to  us e th e  r oos t wides pr ead bus iness  pr ogr am m ing language wi th  th is  easy  to  us e
COBOL package whic h inClieles  an editor , syntax  checker , debugging aids , compiler

t produces inter m ediate conoenseo coOei u tio  Interpreter  Inc ludes  sampie programes and
comprehensive 150 paoe manual. Ideal ror tr ainee programmersPrice: 34.9t o n  disk  fo r  either  vers ion.

HIGHER MATHEMATICS
Al las t some educalinal software th al makes full w e a r  the high resolution graph ic-s capabilities
or the 06-4 Th e  package consists or  seaen sections cover ing Elattc Maths_ Algebra. Geometry .
Progressive M aths . L inear  pr ogr am m ing A  S tatis tic s  and  a n  E s am ination program I I  i s
intended as  a  rev is ion pac k age Of the  -
0 '  l e v e l  a n d  
G C S E  
s t u d e n t  
F u l l  
u s e  
i s  
m a d
e  
o f

VIDEOBASIC graphics  from both an ins truc tive and enter tainment point o f view. A  vailety  Of
Sample problems see presented.

Pr ice:12,95 on  disk

SUPER PASCAL
b e r  Pascal riS a cont plat e deoelopment Sy stem i  he C-64 or  C-128 JOS a tu II Jermen W o h
implementation p lus  extens iOnS fo r  gr aphic s , a n d  has  a  c om plete s our c e ti le  edi tor  k i l l
assembler and  a  comprehens ive u ti l i ty  pac k age Featur es  inc lude high prec is ion 11- digi t
tailberntic a  v e r y  fa s t  c om pi ler , ov er lay s , e x a c t e r r o r  messages  a n d  loc a tion  du r i ng
compilation h i g h  speed DOS  f3  l imes  nor m al 15411. r untim e package and much more Th e
ere'C  •ael vers ion makes use or  the larger  memory . 4 0
,
8 0  c o l u m n  s c r e e n ,  
f a s t e r  
d i s k  
r O U l i n e S

PAM dis k  anC nevi language ex tens ions
Price: C M  version 94.95 ( reduced Ir on 49.95)C129 version 44.95

a d o w s E r i l  ( Dept TC) . l a  Nor wic h Avenue, Rochdale,Lancet 0L11 A C C E S S  Orders ac c epted by  =telephone on 0106 524304

r '
C
O
M
M
O
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O
R
E

CLASSIFIED ADVERTISING COUPON
Post to: Your Commodore,  1 Golden Square. London W1R 3AB
Rates:52p per word (min. charge E7.80 (VAT incl). Semi display
(min, 2cm5) E9.70 (
1-  V A T )  
p e r  
s i n g l
e  
c o l u
m n  
c e n t
i m e t
r e .

Please debi t  my  Ac c es s / Barc lay c ard  No.  t r 3
1 . 1 1 1 . . 1 1 1 . 1 0 .  . 0 1 1 . 1 1 1 1 1 0
.
1 1
E x p i r y  d a t e

f o r i n s e r t i o n s .
f o r  - - i n s e r t i o n s .Or  I enc los e my  c heque / PO f or  f•

Y
H
A

Please use BLOCK CAPITALS and include post codes.
Clessiticalion
Name (Mr/Mrs/Miss/Ms)

' delete ac c or d ing ly )

Address

Signature  D a t e

C
a
y
l
l
m
e  
T
e
l
.  
N
o
.

urea

ACCOUNTS & PAYROLL
ACCOUNTS SOFTWARE t o  suit various
applicat ions from E49 + VAT to E150 + VAT.
Inc luding inv oic ing t o  y ou r  own design,
sales ledger,  s tock cont rol ,  purchase and

nominal ledgers,
PAYROLL SOFTWARE —  E80 +  VAT,
inc luding SSP, S M P  and n e w N I  rules,

easy to use and very  comprehensive.
Available on  approv al  f o r  Commdore 64,
128, P l u s  4 ,  8 0 0 0  S er i es  et c .  a n d  a l l

Commodore disk drives and Enhancer.
S o f t w a r e  a l s o  a v a i l a b l e  f o r  I B M

Compatibles.

E. A. SOFTWARE
Dept VC, 62 High Street,

Evesham, Worcs
WR
-
1
-
1 
4
H
G

Tel: 0386 49339
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that our  C64 Letter  Wr iter  program
will work on tape as well as disk. It will
therefore be  available on our  Apr il
tape at £4.00. the usual charge. Send
your order  t o  the address o n  ou r
Software for  Sale page.

Also in  relation t o  Software for
Sale, please remember that  a l l  our
disks and tapes are still available right
back to March 1986. Just look up the
order code in  a  back issue o f  Your
Commodore and send it to our Readers
Services department, they ' ll d o  the
rest.

Diskit 1, 2 and 3

We apologise for the bad quality of the
printing in  our  Disk it artic le in  the
March issue of  Your Commodore. We
realise that  this  is  very diffi cult t o
decipher and therefore i f  you want a
clean copy of the article please write to
the editor ial address which you w ill
find at the bottom of this page and we
will send you a photocopy as soon as
possible.

Also w e  have heard that  some
issues o f  Your Commodore had bad
quality  pr int ing on  Dis k it  4  in  the
Apr il issue and we can also include a
copy o f  this fo r you.

Bug Finder

We'd like to remind our readers that
we run a Bug Finder service.

BACK PAG E

E

If you have typed in  one o f  our
programs and despite much checking,
you still can't get it to run, then send us
the following:

Two copies of your program on tape or
disk.
A description o f  your problem.
I f  possible a listing of your work (you
may omit this).
A stamped, self addressed envelope for
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.

VVe will try to point out where you
have made errors and place a corrected
copy of  the program back on to your
tape or disk before we return it to you.

Do not send a program to us as
soon as it stops working. please check
it several times first.

We d o  get  a  large number  o f
queries and so it  may take a while for
us to deal with yours personally.
Note:we can only  deal with problems
relating to programs published in Your
Commodore.

Congratulations

Our February  issue gave 10 lucky
readers the chance t o  w in  a  super
Konix Speed K i n g  joys tick . T h e
joystick features excellent grip and its
response its first class. The 10 winners
who will no doubt be zapping new high
scores are: I a n  Hutchings , Corby ;
Stathis Damianos, Greece; Ken i Hiles,

Editor: Stuart Cooke
Assistant Editor: Marie Curry
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Senior Advertising Manager: Peter Chandler
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Swansea; M r  D e r e k  R a f f e r t y ,
Edinburgh: D.R. Brock, Torr ington;
C. Tatham, Nottingham; Salvatore
Bar r ac o,  A b e r d e e n ;  N i c h o l a s
Longson, Mac c les fi e ld :  D a r r e n
Killick , Warminster; Daniel Dr ic ot,
Belgium.

Congratulations

The J anuar y  s po t  t h e  difference
competition gae away thirty copies of
CR L's Cyborg as prizes. The following
names each receive a copy of the game:
Simon Cunliffe. Burnley; Mr  J. Eagle,
London: Paul Graham, Co. Tyrone:
Mr  T. A.  McGaghey, Bicester; Mr  P.
Smith, Sheffield; Mark Austin, I layes:
Gary Dauby, Sawston; David Stones.
Oldham; M a lc o lm  James , Sou th -
ampton; Mr  T. Levitt, Bradford; John
Consadine, N. Ferriby; W. R. Austin,
Plymouth; M r  P .  Betts  Ply mouth;
Mark Bonney ,  S t  Aus te l l ;  C o l i n
Montgomery, C o .  A n t r im :  A l l a n
Boyd, Is le o f  Man; Stephen Bulman,
Stevenage; M r  A .  J .  B r u c e ,
Nottingham; Marcel Kahn, Ashton-
under-Lyne; Mr  Peter Kay, Lancaster;
Dave Parish, Wes t Wickham; Miss
Emma Forder, Lancing; R. G. Tester,
Hassocks; James Fleming, Taunton;
Chris Jones, F r imley ; M r  Andrew
Mynott. Aldershot; Steven Parnell,
Sutton-I n-Ashfield; M r  C. A.  Smith,
T ew k es bur y ;  G e o r g e  M o o r e ,
Maidenhead; A n d r e w  M o r r i c e .
Leamington Spa. 1
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peter Shilton's
Handball Maradona
Normally E6.95, CBM 64,
Spectrum 48K and Amstrad

WIN 2 TICKETS FOR 'WEMBLEYAmstrad
s
k
N
e
l
d

The R.R.Pa of these 3 products
is normally E19.891

T h e  T u b e  —CBM 64, Spectrum
S c o r p i o n  —CBM 64, Spectrum,

Amstrad
R o m u l u s  —CBM 64

PLAN YOUR
OWN EASTER

SPORTS PROGRAMME!

-41111.110
4.111.
All.
'"111...

181111,' AnkI n rm i n  wnom anom
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Nick Paid°
Plays the Open

Normally E9_95, CBM 64,
Spectrum 48K and Amstrad

illerican Football
Bug-byte Top Hit
Normally E2, 99, 03M 64,

Spectrum 48K and Amstrad

Please send me The Sports Collection @ E9,95 (P&P Free)
Commodore 64 0 Spectrum 48 0 Amstrad CPC 4641
Name
Address

Cheques/PO to: Argus Press Software
Victory House, Leicester Place, London WC2H 7NB

Credit Card Hotline: 01-439 0666
(Please allow 28 days for delivery) (Limited availability)
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You won't find these programs
in the top ten!

For Commodore 64
Busicalc 17.95t 19.95d
Mikro Assembler 57.70c
Turbo Disk 14.95d
Pass Your Driving Test 8.95t
Music Master 17.95t 19.95d
Interdictor Pilot 17.95t 19.95d
Blitz Compiler 14.95t 19.95d
Word Perfect 17.95t 19.95d
Instant Recall 17.95t 19.95d
For Commodore 128
Blitz Compiler 29.95d
128 Plus upgrade rom 19.95r
Help 64/128 cartridge 39.95c
For C16 and Plus/4
Turbo 16 6.95t
Graphics Designer 6.951 8.95d
Mikro Assembler 12.951 14.95d
Music Master 12.95t 14.95d
Word Perfect 12.95t 14.95d
For Commodore Pet
Word Perfect 51,75r
Flex-File 2.1 97.75d
Busicalc 44.85t 4715d
Busicalc 3 97.95d
For Commodore Amiga
MIDI fo r Amiga 49.75

These programs have sold thousands of
copies, and yet you won't have seen them
in the charts — why?

We produce programs that you can really
get y o u r  t e e th  in t o .  P ro g ra ms  l i k e
BUSICCALC and BUSICALC 3  which
can be used at home or in the office to do
all so rts o f  calculations, forecasts and
budgets.
Programs like MIKRO ASSEMBLER and
the ZOOM monitor which make it easy to
write machine code programs. Programs
like MUS I C MASTER wh ich  tu rn  yo u r
computer into a musical instrument. And
programs like the BLITZ compiler which
makes o rd in a ry B A S IC p rog rams ru n
much, much faster.

We h a ve  b e e n  wri t in g  p ro g ra ms f o r
Commodore computers since 1978 and
now have hundreds of programs for the
PET, VIC 20, CBM 64, CBM 128, even the
C16 a n d  P lus/4 .  S o  w h y  a ren ' t  o u r
programs in the charts?
Because our programs aren't one minute
wonders, here today and gone tomorrow.
Programs we released for the 64 in 1983
are still selling — and even more impor-
tant, the people who bought them then
are still using them.

Software should be an investment, no t
money down the drain. We believe that
the mo re  you  pu t  in to  a  program, the
more you should get out of it, and that's
the wa y  i t  wo rks  wi t h  so f tware  f ro m
SUPERSOFT.

The programs listed on the right represent
a small selection from our range, but you
can get a full list if you phone or write to
the address below. We offer an excellent
mail o rde r service, and you can pay by
cheque. Access, or Visa.

SUPERSOFT, Winchester House,
Canning Road, Wealdstone, Harrow,

Middlesex HA3 7SJ
Telephone: 01-861 1166
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For Commodore 64
Busicalc 1 7 . 9 5 t  19.95d
Mikro Assembler 5 7 . 7 0 c
Turbo Disk 1 4 . 9 5 d
Pass Your Driving Test 8 . 9 5 t
Music Master 1 7 . 9 5 t  19.95d
Interdictor Pilot 1 7 , 9 5 t  19.95d
Blitz Compiler 1 4 . 9 5 t  19.95d
Word Perfect 1 7 . 9 5 t  19.95d
Instant Recall 1 7 . 9 5 t  19_95d
For Commodore 128
Blitz Compiler 2 9 . 9 5 d
128 Plus upgrade rom 1 9 . 9 5 r
Help 64/128 cartridge 3 9 . 9 5 c
For C16 and Plus/4
Turbo 16 6 _ 9 5 t
Graphics Designer 6 , 9 5 1  8.95d
Mikro Assembler 1 2 . 9 5 t  14.95d
Music Master 1 2 , 9 5 t  14.95d
Word Perfect 1 2 . 9 5 t  14.95d
For Commodore Pet
Word Perfect 5 1 _ 7 5 r
Flex-File 2.1 9 7 . 7 5 d
Busicalc 4 4 . 1 3 5 t  47.15d
Busicalc 3 9 7 . 9 5 d
For Commodore Amiga
MIDI for Amiga 4 9 . 7 5

ARGUS SPECIALIST PUBLICATION
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