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Only E28.95

a

Features include...
•  Totally unstoppable Freeze
•  Fast save routines
•  Ultra efficient file compactor
•  Game killer
•  Lazer and Turbo Fastloads
•  Integral Reset button
•  Tape turbo facilities
•  12 second disk Format
•  Selective file copier
•  Selectaload
•  Plus many more !

U P G R A D E S

D o l p h i n  D O S
Install Dolphin DO S  and prepare t o  be amazed!
LOADs & SAVEs files up to 25 times faster, LOADs
202 blocks in  less than 5 secs, yet  still maintains
standard CB M d is k  format!  Compat ible wit h t he
majority o f  commerc ial sof tware,  i t  i s  now the
established standard parallel operat ing system for
the 64128 using the 1541 disk  drive, and includes
many ex t ra DO S  &  BASI C commands,  a  built-in
monitor and Centronics printer driver, plus numerous

other useful features. O n l y  E 6 9 . 9 5

D O U B L E R
THE tape backup device

1 he mo st  effective product o f  i t s  type, the
DOUBLER ma k e s  pe rfect  fi rs t  generation
backups o f  yo u r tape  software. Consists o f
hardware and software, and requires access
to two CBM type data recorders. So  easy to
use -  works every time!

On l y  21 .2 .95

1541 E x a m
Problems with 1541 disk drive head alignment?
No problem! Th is  package contains a  digital
alignment d i s k  a n d  d r iv e  fa u lt  d iagnosis
software that will a llow you to both check and
correct h e a d  a l ig n me n t  o n  y o u r  1541 .
Package a lso  includes quiet d rive  stops t o
silence tha t knocking  no ise associated with
the drive. O n l y  E 3 9 . . 9 5

hills the rest

Disc Disector V5.0
Our popular disk backup/utility package lea.
tures a wide range of powerful programs. The
'nibblers' provided will backup most-all protec-
ted software, and includes options for 3 or 8
minute copy and usage of  2nd drive, Utilit ies
Include: Menu  Maker, Disk Orderly, Disk
Rescue, EliSCMOM-, ScratchlUnscratch, Fast
Format. Disc to Tape, Selective filecopy, and
many more. Also compatible with 128,128D &
1570 drive. Only E

1
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Amiga 500 E  449.00
includes Do uxe P a in t „  Silent Service & 5 disks full of
public domain software.
Phillips CM8833 (Monitor, suits A500) E 279_00
Stereo soLnd colour monitor, includes cable for A500.
S P E CI A L  O F F E R  A m i g a  5 0 0  w i t h
Amiga 1081 Monit or,  only  E  689.00

Disks & Boxes
25 b u l k  packed OS)DD disks, with sleeves,
wip t abs  and labels.  Good quality and fully
guaranteed, only E  13.95
25 d is k s  +  box .  Disks as  above plus  50
capacity locking storage box, only , , E  22.95
25 d i s k s  + 100 box .  As  previous offer but
with 100 capacity locking box.  E  24.95
50 capac it y  box .  Hi-quality lockable storage
for 525
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100 capacity box. Larger version , , , ,  E 13.95

Upgrades: £2.00

1
Features._
"Single part

save"
Includes...

"Freeze
Frame Mk V
& Lazer II" I

t e d I E E

The most effective backup cartridoe on the
market? W e  feel n o  other "device" can
remotely match the speed, power and ease
of use of the FREEZE MACHINE. It's speed
of operation is the most amazing feature -
imagine being ab le t o  SAVE &  reLOAD
your favourite games In  a s  lit t le a s  1 0
seconds an d  n o  more than 18. Buy one
and see it perform, it  you don't agree that
it i s  t h e  m o s t  fo rmidab le cart rid g e
available, return it  within your statutory 28
days for full refund - we are that confident!

Freeze Machine Utility Disc  V3 .0
Incluoing over 30 routines. this is the latest version of the disk that
com Nang Ms use of the Freeze Machine. Used in conjunction with
the catridge, i t  allows the complete transfer t o  disk  of  many
programs that load extra parts, eg. Gunship, Last Ninja, World
Games & Supercycle. A  very useful add-on to Freeze Mach no.

O N L Y  E 7 . 9 5

S e f e c t e d
p r o d u c t s

NEOS Mouse +  Cheese. A very popula
add-on f o r  64/ 128 users .  High  quality  mouse,
comes with full colour graphic software E 2 4 . 9 5

64 POWER PACK. Replacement power sup-
ply unit to suit the '64 E 2 4 . 9 5

M O T H E R B O A R D .  4 s lot  with either all upright
or wit h one straight thro' for modem use (please
state type when ordering E 2 8 . 0 0
XETEC S UP E RG RA P HI X .  The best centronics
interface for 641128. Features 8K buffer and allows
for downloadable fonts. Excellent value E 6 9 . 9 5

DATA RE CO RDE R.  CBM compatible type,
same as  C2N111531 b u t  cheaper and includes a
pause control £ 2 4 . 9 5

A ZI MA TE  3 0 0 0 .  Mult ip le casset te loading
difficulties? Check and adjust your CBM cassette
unit when necessary with this head alignment kt
Very easy to use E 6 . 9 5
1541C DI S K  DRI V E .  We have them in stock
but why not buy an Excelerator which is  a  better
performer, has  many advantages, comes with tree
software and is much better value E 1 8 9 . 9 5

1541 Q UIET DRIVE STOPS. Woodpecker
trouble? Silence your 1541 now with these easy to
fit stops. Also prevents head mis•alignment. Two
sets provided to do 2 drives (not  suitable for 'turn
lever' types) E 4  95

In Australia contact: Micro Accessories of S.A., Unit 8, Hewittson Rd, Elizabeth West, S. Australia 5113Tel: (08)-287.0191
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GEOS 64 £ 2 4 . 9 5
GEOFILE  E 2 4 . 9 5
GEOCALC E 2 4 . 9 5
GEODEKDESKPACK  E 2 1 . 9 5
GEOWRITE WORKSHOP  E24.95
FONTPACK ONE E16.95
GEOSPELL E16.95
GEOPUBLISH £32.95
GEOPROGRAMMER ... C32.95
GEOS 128 £32.95
GEOWRITE

WORKSHOP 128 132.95
GEOCALC 128 E32.95
GEOFILE 128 E32.952.
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A SUPE
BUNDLING
OFFER

FEATURES
Extremely compatib e
Xcellent value
Compact size
Even lower price
Low noise
External 8/9 switch
Rave reviews
Attractive appearance
Turbos, no problem
One year guarantee
Runs cool
+Direct Drive Motor
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Only 111.95

42;0•004
01ow at an even lower price, this superb bundlin

offer c o m b i n e s  t h e  c r i t i ca l l y  a cc la im e d
Excelerator+ with the super sophisticated GEOS
(Graphic Environment Operating System.) GEOS
brings t h e  power  o f  a  graphic interface and
integrated disk turbo to the '64/128, from which
you can access geoPAINT, a full-featured graphic
workshop. geoWRITE, an easy-to-use WYSIWYG
word processor and Desk Accessories which
include Calculator, Notepad, Alarm clock, Photo
album, etc. Many more extensions are available
such a s  spreadsheet geoCALC, d a t a b a s e /
mail-merge geoFILE, etc.

Your '64 could look like this!
Why put up with an old fashioned lookingcomputer? Fit one of  these smart and
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I using a  brand new COmputer.This high

5  lquality injection moulded case is simple''• to fit and gives a lower keyboard height.
Don't put up with the old image,order one now,

By Suncom, t h e  keyboard mounted
cursor controller, a  natty little stick that
attatches to your Commodore keyboard.
Ideal f o r  Icon-driven software, and
perfect for GEOS applications.

0
xcelerator+

& GEOS
E 1 2 9 . 9 5
Excelerator+
& GEOS, PLUS
Freeze Machine
E 1 4 9 . 9 5

GEOS Products
Full range of  GEOS products f or
thc 64 &  128 at the best prices.

LC-1 0 from Etme
The NEV1 No:1 CBM ready printer

Represo ling quite amazing value for
money comes  t he L CI  0 from Star,
and now we can offer Ine all-new
colour version offering 7 basic colours
to acheive hundreds  of  blended
shades. B o t h  c o l o u r  a n d
monochrome versions available i n
Commodore ready form tor 64/128
users or as parallel version for Amiga
users (rnult itone colour access
available direct from Amiga desktop).
Colour version accepts standard
ICI 0 black ribbons. Please stale your
compute
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monochrome version when ordering.

•  Four  NLO fonts, yes FOUR
•  Paper Parking (use single sheets

without removing tractor paper)
•  Comprehensive 'front panel'

operation of most modes
•  96 IsILO print combinations
I  144/36cps print speed
•  Auto single sheet feed
•  Tractor and Friction feeds

Double& Quad height characters

Only E199.00
STOP PRESS....Colour
version now available !
Only E234.00

Prices Include two extra
black ribbons free of charge.......

Evesham
•

COS

All pr ic e s  VAT/de l ive ry  inc lus ive .
H o w  t o  order . . .

Send cheque P.O. or ACCESSNISA detail*
Phone with ACCESS,VISA details

educ. I  PLC official *Wert; welcome
Same day despatch whenever possible
Callers welcome, open 6 days 9.30-5.30
All otters subiect to svailatillity. E-110.E.
TELEX; 333294 F A X :  0386 765354

Next d a y  de l ive ry  £ 5 .0 0  e x tra .
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C O N T E N T S

UTIL IT IES
• D esigner  1 0

A powerful drawing package for your C,64
• C har act er  Grabber

Grab characters for use in your own program
• A dventur e Kit V

In t he fi nal  art ic le we summarise
package

• C 1 2 8  FKeys Swapper
Define function keys on the C128 to carry
out standard commands

• Screendraw  64
A powerful background and character
editor

INSIDE YOUR AMIGA
• A m i g a  News 3
• A miE xpo  Show Report 5
• A m i g a  Games 8
• Em,ulator  64 1 3

Is the 64 Emulator really worth it?

• A i R T  1 5
Looking at a language with a difference

• T h e  i s  out of the Bottle 1 6
Part two of our graphics series

• Sculpt  3D
An innovative graphics package

YOUR COMMODORE may 1988
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• Abacus
We take an in-depth look at a wordprocessor
and a database system from Abacus
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FEATURES
• A  Moving Experience 1 4

Control your sprites with this handy utility
• B y t i n g  into the 6510 2 1
• L o r d s  of Conquest 2 5

A superb strategy wargame that will bring
the worst out of you

• Constructing a Compiler 2 8
Part one of a new series on developing your
own compiled programming language

• T h e  Train 3 3
French resistance takes on the entire German
army

• C har acter  Building 3 4
Well-defined sprites and UDGs

• 8 0  Column Video Display 3 8
UDG's on your C128

• 4 t h  arzd Inches 4 1
The ultimate in America football?

• P o i n t  to Point 4 4
Getting into high resolution

• Pr oject  Stealth Fighter 5 0
An exciting combat fl ight simulator

REGULARS
• D a t a  Statements
• Games Update
• Cornpetition

Your chance t o  w i n  a  subscription t o
Micronet

6
18

40

• M a y  I  Interrupt 4 6
Creating exciting game effects

• F i r s t  Steps 4 8
Could you become addicted to computers?

• Sof tware for Sale 8 6
• C 1 6  Software Offer 9 6
• Listings 9 8
• B ack Page 1 2 6

C O N T E N T S
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00,000 Yeti Bet

Yeti is the first release from Destiny
Software and to  celebrate the fact
Destiny boss Franci s L e e  h a s
announced a competition in which the
winner may or may not win M A O !

The reason for the uncertainty is
that th e  whole proceeds o f  the
competition depends on the outcome
of a E200 wager which Lee has placed
with hookmakers, Wi l l i am H i l l .
Success is linked with the destiny o f
Chris Bonnington's expedition t o
collect positive proof o f  the Yeti's
existence.

Bonnington i s  famous fo r  h is
mountaineering exploits and this latest
venture follows in the wake of reported
close encounters by a recent Russian
expedition. Bonnington i s  to ta l ly
convinced that the outcome o f  his
search wil l  result in the first fi lm o f
this elusive creature, "I am convinced
the Yeti does exist and is not some
kind of large primate but a completely
new species,"

N EWS

Trekker Francis Lee mounts yeti-nother
£30,000 competition for his new company

Like the Loch Ness monster, the
Yeti o r  Abominable Snowman, has
been the subject of stories and myths
for centuries. Sightings have been
reported and footprints photographed
but still any incontrovertible proof has
eluded the creatures persuers. A t the
moment o f placing the bet, William

Designer Mode(m)s

A smart new modem based on the
Demon 11 but with many additional
features is on offer from Dataphone
for less than E100.

Like the Demon II, the Designer
has full BABT approval, full computer
control, auto-dial and auto-answer.
Signal handling encompasses 120075
and 300.1700 baud rates as well as
1200/ 1200 h a l f  duplex f o r  b u l k
uploading with automatic baud rate
sensing.

The additional features o f  the
Designer include over-ride buttons for
use w i th  manual software, a  cal l

Dataphone's Designer Modem

progress monitor which allows users
to hear what's happening on the line,
and a  parellel connector fo r  the
telephone. The modern is linked to the
computer by a standard 25 pin RS232
D socket and employs a three wire
telephone circuit which prevents the
tinkling o f  extensions when the
modem is in use.

Pricing details are available from
Dataphone.
Touchline:
Dataphone L td : 22 /Wri t! Square,
Woods ton, Peterborough PE2 OJP.
TeL 0733 230240

YOUR COMMODORE may 1988
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Hill was still offering odds o f 150-1
against success.

The 00 ,000  can be yours b y
submitting a postcard describing the
Yeti in 50 words or less to the address
below. The winner will be the person
who is judged to have encapsulated the
true nature of the Yeti. Employees of
Destiny Software or Solution Public
Relations are not allowed to enter, the
judge's decision will be final and no
correspondence will be entered into.
Remember to include your name and
address on the postcard.

Lee has his own feelings about the
Yeti, "The idea of the Yeti represents
beauty, mystery and romance together
with that hint of danger... i f it is found
then I hope that, once filmed for the
rest o f the world to see, i t is allowed
to remain free as nature intended."

Unfortunately, Destiny's Yeti  i s
not 'free as nature intended', the C64
version costs 0.95.
Touchline
Destiny Software: Lamerton House,
23 High Street, Easling, London W5
5DF. Tel: 01-567 6677.

M I D I  Modules

At the recent Frankfurt 88 computer
exhibition, Cheetah  Ma rke t i n g
revealed their new velocity sensitive
Midi Master keyboard MLK7VA. The
keyboard features a  fu l l  size, seven
octave console with velocity sensitive
polyphonic keys with aftertouch and
weighting.

Inside there is a powerful computer
suitable for a wide range of uses when
connected to other MID I equipment.
Despite its professional specification
the cost is only .099.95.

Also at the show, visitors could see
the new MD 8  which Cheetah are
claiming to be the lowest cost MID I
Digital Drum Machine on the market'
at E149.95. The MD8 Machine stores
up to eight true digital voices sampled
at 32kHz. Further voices can be
bought from Cheetah to create your
own customised kit. To accompany the
MD8, there is also the DPS Electronic
Drum Kit and Pad Interface.
Touchline:
Cheetah Marketing L td :  Norbury
House, Norbury Road, Fairwater,
Cardiff CF5 34S. Tel: 0222 555525.
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Logotron At Last

Logotron is ready to  release its low
cost business packages fo r the C64
through i ts new division, Logotron
Business Products. The fi rst three
programs form their new 1925 Series
whose name is derived from the /12.95
price tag , though a  three-in-one
version is available for 129.95.

Writer 1295 is a  wordprocessor
with full editing facilities for creating
personalised correspondence, reports
and documentation. I t  supports
special printer functions such as bold
and underline facilities, performs cut
and paste either within a document or
from one  document t o  another,
employs auto page numbering and
page fo rma tti ng . T h e  amazing
spellchecker boasts 100,000 commonly
used words with rapid execution.

Filer 1295 forms a database which
can handle up to 10,000 records with
up to 25 characters in each field. Its
search and  select functions can
pinpoint and guide the user to  any
particular field within an individual
entry.

Planner 1295 comprises o f  a
spreadsheet with extensive arithmetic
functions wh ich  calculates t o  a
precision o f  12 digits. Rows and
columns can be copied, inserted and
deleted at will.

All t h r e e  p r o g r a m s  w i l l
communicate wi th one another fo r
mail merge purposes and further
details are available from Logotron.

Touchline:

Logotron Ltd: Dales Brewery, Gwydir
Street, Cambridge CBI 21.1. Tel: 0223
323656.

Flame Protected

Computer owners worried about a
computer system inferno w i l l  be
heartened to learn that Fire and Safety
Training Ltd are to  hold a  seminar
dealing w i th  fi re  protection o f
computer installations.

The one day course on July 17th
1988 wil l  be held a t the Cranfield
Institute o f  Technology, Cranfield,
Bedford MK43 OAL, from where
further details and booking forms are
available. The seminar costs 1120
including lunch and refreshments, so
book now to avoid disappointment.

N EWS

Poached Egghead

Micro-musician Rob Hubbard has set
his sights on the Sunshine State o f
California. A f t e r  working  w i th
Electronic Arts a t  i ts  San Mateo
headquarters l a s t  s u m m e r ,
negotiations to  tempt h im onto i ts
permanent s ta ff were successfully
concluded recently. The  stunning
music for Skate or Die was the first
fruit o f  this liaison and Hubbard is
now hard at work completing several
other projects for EA.

During an  incredibly successful
four years as a freelance programmer,
Hubbard has produced music tracks
for over 60 games including Sanxion,
Monty on the Run, Crazy Comets and
Knucklebusters. Despite offers from
several British software houses, he has
jealously guarded his freelance status
and Electronic Arts' offer must be
considerable though no figure has been
revealed.

In a lit of PR fervour, Hubbard
is reported to have said, "My time at
Electronic Arts convinced me that this
was the right company for me to join.
It could provide me with necessary
support, b o t h  techn ica l ly a n d

RAM Electronics have released a new
joystick which they claim exhibits high
precision at a low price. The triangular
base which allows hand held or table
use gives rise to its name -  the Delta.
They further back their confidence in
the Delta b y  offering a  two  year
guarantee.

Six high-quality micro-switches
form the direction sensors and fi re
buttons with autofire capability. The
base has sucker feet to allow a fi rm

YOUR COMMODORE may 1988
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Rob Hubbard makes a lasi phonecall as he
defects to the West (coast)

technologically, to  develop my skills
as a music artist to their full potential."
Funny, he didn't say anything about
money!
Touchline:
Electronic Ar ts : Langley Business
Centre: 11-49 Station Road, Langley,
Slough, Berkshire SL3 8 1
1
1 i i .  T e l :
0753 49442.

anchorage for the stick and its large
handle gives the user something to
really come to grips with,

All this can be yours fo r  19.99
inclusive of VAT.

Touchline:
RAM Electronics (Fleet) .
L t d :  U n i t  
1 6 ,
Redfields Industrial Park, Redfield
Lane, Church Crookham, Aldershot,
Hampshire GUI3 ORE, Tel: 0252
850085.
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Disk Dive

Evesham Micros has announced a EN
reduction in the cost of its Excellerator
Plus disk drive package. Now costing
E129.95, the package includes the fully
compatible drive plus GEOS (Graphic
Environment i l l )  wi l l  also add the
Freeze Machine cartridge t o  the
package.

The popularity of the Excellerator
coupled with the weakness of the US
dollar has resulted in this special offer
which further enhances the drive as an
alternative to Commodore's own 1541.
Before the cut, the recommended retail
price of the Commodore drive was still
£30 higher than Excellerator even
ignoring the GEOS software.

We are still awaiting the results of
Evesham Micros challenge to  fi nd
software that is incompatible with their
latest Excellerator. Will anyone win an
Amiga?

Power Up

The Power House is being relaunched
as an independent company after its
recent acquisition from CRL fo r  a
rumoured sum of 0.0,000. The aim is
to increase its profile and to this end
Michael Baxter's Solution company
has been appointed to handle all public
relation matters and USD will take
care of sales and merchandising.

Baxter was appointed o n  the
strength o f  his company's previous
experience in handling PR for Code
Masters budget software and USD

N EWS

T H  T

Ilanaging Director, Richard Austin, fully
supports his company's latest price cat

E l l E N T S

Touchline:
Evesham Micros: 63 Bridge Street,
Evesham, Worcestershire WRI I 4SF,
Tel: 0386 765500.

Ashley Hildebrandt. the dynamo
behind The Power House

have a much respected performance in
their field of marketing.

In the wake of these latest moves,
Managing D i r e c t o r  A s h l e y
Hildebrandt commented, "We are sure
that with Solution handling our PR
and USD our sales and merchandising
our marketing in these areas will be
faultless." A nation holds its breath.
Touchline:
The Power House: Powerhouse
Publishing Ltd, 204, Worple Road,
London SW20 8PN. Tel: 01-947 2439.
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Disco Tech
Micronet, part o f  British Telecom's
Prestel network, has launched its own
on-line music magazine, Music City.
Computer users will be able to log onto
the system and download music
software into their own machines as
well as receiving pages of music news
and views.

Micronet's operators, Telemap
Ltd, have covered the thorny problem
of copyright in an agreement with the
Mechanical Copyright Protection
Society (MCPS) whereby royal ty
payments will be paid for copyrighted
material appearing on Music city.

Apart from an extensive range o f
music, the magazine will also cover the
latest developments i n  computer
music.

Phil Godsell, Micronet's Software
manager, says o f this system, "What
we are doing is exploiting the medium
(Viewdata) to its best advantage. Other
magazines can feature computer music
but how many o f  them can feature
computer music (software) that can be
played there and then?" Obviously, he
hasn't been buying Commodore disk
User with its free disk available now
from your local newsagent now!
Touchline:
Micronet: Telemap L td , Du rran t
House, 8 Herbal Hill, London EC1R
5E1 Tel- 01-278 3143.

On-line Lifeline

Following o u r  review o f  Y o r k
Electronic Research 's R S - 2 3 2
Interface, several customers have
requested the  addition o f  Prestell
Viewdata software support. This has
resulted in the production of a terminal
emulator for operation with a I200,/
75 baud modem.

The program can display the full
range of mosaic graphics, normal and
double-height symbols, h idden /
revealed text with steady and flashing-
mode characters in all seven colours.
The terminal is capable for accessing
Prestel, Micronet and CityService
information systems and the  fu l l
keyboard can be used for uploading
data over the reverse channel.

The price is E22.99 or £14.99 for
existing owners of the YER Interface.
Touchline:
Fork Electronic Research: The
Fishergate Centre, 4 Fishergate, York
YO1 4,4 B. Tel: 0904 610722.
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AMIGA A500/CBM MONITOR OFFER
AMIGA A500 with COMMODORE 1084
HIGH RES COLOUR MONITOR.
Mouse, Workbench, Basic and
DPAINT Software   E 6 7 9 . 0 0

,E.4915

AMIGA A500 PACK 1
with Mouse. Workbench, Basic, DPAINT,
TV Modulator, 40 Disc Storage Box.
Dust Cover, 10 Games/Utility Discs, plus
Demolition, Space Battle and Cruncher
Factory   E 4 5 8 . 8 5

AMIGA A500 PACK 3
with Mouse, Workbench, Basic, DPAINT.
Demolition, Space Battle,
and Cruncher Factory   E 4 2 9 . 9 5

CBM 64 Ram Expansion 256K
CBM 128 Ram Expansion 128K
CBM 128 Ram Expansion 512K
SUPER G
CBM to Centronics Printer Interface
FINAL CARTRIDGE 3
COMMODORE 560P
2-colour Dot Matrix Printer, takes alin, roll paper
MPS803 TRACTOR FEED UNIT
CBM 64/128 MUSIC EXPANSION SYSTEM
Including Keyboard, Synthesiser and Software
COMPOSER/EDITOR SOFTWARE
For Music Expansion System, Tape or Disc
ACTION REPLAY Mk IV
Tape to Disc Bach•up Cartridge
NEOS MOUSE
WITH CHEESE SOFTWARE, Tape or Disc
COMMODORE C2N DATA RECORDER
PRINTER RIBBON OFFER
MPS 801,1302 Ribbons
MPS 803 & MPS 1000
DPS 1101 Multi Strike

BUY FOUR AND GET ONE FREE!

,E.4915

E99.95
E99,95

E149•95

E34.95
E39.95

E29.95
E29.95

E75.00

E24.95

E29•95

E24.95
E29.95

E5.95
£4.95
E3.50
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Sales/PurchaseiNominal Ledgers with Invoicing
and Stock Control. Disc  E 2 4 . 9 5
PRECISION
Superscript 54  E 2 4 . 9 5
Superbase 641±4  E 2 4 . 9 5
Superscript 54

& Superbase 64  E 4 4 . 9 5
Superscript 128  E 2 9 . 9 5
Superbase 128   E 2 9 . 9 5
Superscript 128

& Superbase 128  E 5 4 . 9 5
Superbase. The Book  E 1 1 • 9 5
VIZA
Vizastar XL8 64  1 _ 9 8 7 9 5
-  E 7 9 _ 9 5Vizastar XL8 128   . 1 - 1 2 9 :95
- E  9 9 . 9 5Vizawnte Classic 128  5 . 1 9 7 9
r
S
-  E 7 9 . 9 5

GEOS Version 1.3
CBM 641128 Operating System
Including: Desktop. Geowrite, Geopaint,
and Desk Accessories, Disc
CBM64
CBM128
GEODEX/DESKPACK
Combined Database with powerful Mailmerge
function. Also contains Artgtabber Graphic
Images. Calendar and Icon Editor   E 2 1 . 9 5
GEOCALC
Geos-based Spreadsheet  E 2 4 • 9 5
GEOPUBLISH

1 Powerful Geos-based Desktop Publishing
System allowing combined Text, Graphic Images
and Line Graphics   £ 3 4 . 9 5
I CONTROLLER*
Gecs-compatible Joystick. Fits onto
keyboard  E 1 2 . 9 5
*FREE OF CHARGE WITH PURCHASES OF
TWO OR MORE CEOS PACKAGES

DIMENSION
computers ltd

THE MIDLAND'S LARGEST COMPUTER STORE
CBM 64/128 and PLUS 4 COMPANIES PACK

E26.95
E34.95 PHILIPS 8833 COLOUR MONITOR

High Res with Stereo Sound Output

THE NEW STAR LCIO Dot Matrix Printer
•  120 cps Draft 30 cps NLQ *Frict ion and Tractor Feed
* Paper Parking Facility
* 6 Resident Fonts and 7 Different Print Pitches
Selectable from Front Mode Select Panel
Commodore Serial or Centronics   E 1 9 9 . 9 5
Including FREE GEOS worth E26.95 with CBM version

154IC DISC DRIVE  E 1 6 9 . 9 5
OCEANIC OC 118N  E 1 2 9 . 9 5
Commodore Compatible Disc Drive
Both inciude GEOS, plus either:
Software Pack A
6 Disc Adventure Games plus 5 Disc Arcade Games
Software Pack B
Easylile Database. and Future Finance Planning Package

AMIGA RANGE

WRITERS WORKSHOP
Professional full-feature Wordprocessor.
Integrates with Geopaint. etc  E 2 1 . 9 5
WRITERS WORKSHOP 128  E 3 4 , 9 5
FONT PACK 1
Additional fonts for Geos   E 1 6 . 9 5
GEOFILE
Geos-based Database  E 2 4 . 9 5
GEOSPELL
Geos Spellchecker   E 1 6 • 9 5

Item

27/29 High Street
Leicester LE1 4FP

Tel: (0533)• 517479/21874

Telenhnna•

AMIGA A500/8833 MONITOR OFFER
AMIGA A500 with PHILIPS 8833 HIGH RES
COLOUR MONITOR with STEREO SOUND
OUTPUT, Mouse, Workbench, Basic
and DPAINT Software . . . . . . . . .  E679.00

COMMODORE 1084
HIGH RES MONITOR  E 2 7 9 . 9 5

AMIGA A500 PACK 2
with Mouse, Workbench, Basic, DPAINT,
40 Disc Storage Box. Dust Cover,
10 Games/Utility Discs, plus Starglider,
Defender of the Crown and Goldrunner
E 4 3 8 • 8 5

AMIGA 1Mb 2nd Drive  E 1 2 9 , 9 5
Including 1032 Discs
THE WORKS
Spreadsheet, Wordprocessor
and Database  E 6 9 . 9 5

279.95 TRANSFORMER PC Emulator  E 2 9 . 9 5

AMIGA BUSINESS PACK
*  Amiga A500 Computer
* 1084 High Resolution Monitor
*  Citizen 120D Printer
* Monitor and Printer Cables
*  The Works I nt egrat ed Spreadsheet,

Wordprocessor and Database
* Transformer P C  Emulator   £ 7 9 9 . 0 0

HIGH PERFORMANCE 24 PIN Dot Matrix Printers
with Irnmacuiate Letter Quality Mode
NEC 2200
* 168 cps Draft. 56 cps LQ Fric t ion/ Trac t or Feed *  BK Buffer
* 350 x 360 Graphic Resolution   E 3 7 9 . 0 0
AMSTRAD LQ3500
* 135 cps Draft. 45 cps LQ Fric t ion/Trac tor Feed
* Over 100 Typeface Combinations   E 2 9 9 . 0 0
Both printers include AMIGA Printer Driver Software

CMZEN 1200 DOT MATRIX PRINTER
Commodore Version (with 54/128 Printer Lead)  E 1 5 9 . 9 5
Centronics Version (with AMIGA Printer Lead)   £ 1 5 9 . 9 5
Commodore 1901 Colour Monitor  £ 2 1 9 . 9 5
Philips 641128 Green Screen Monitor   E 8 9 . 9 5
MPS1200P Dot Matrix Printer, Centronics  E 2 1 9 . 9 5
MPS1500C 7 Colour Dot Matrix, Centronics   E 3 3 9 . 9 5
1581 3 Di s c  Drive     E 1 9 9 . 9 5
including 10 x 3,
7 D i s c sPERSONAL CALLERS AND EXPORT ENQUIRIES WELCOME

ALL OFFERS STRICTLY SUBJECT TO AVAILABILITY
ALL Pla CES SUBJECT TO CHANGE wiTHOLIT NOTICE

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

ro Order eotrer send cheque..? 0  va n  coupon or ring (0533) 517479121874 won
AccessiBarclaycard number Please allow 7 w o rki
n g  c l a y s  l o r  
d e u v e r y  
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o f  
o r d e r  
o r

cheque clearance.
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Printer orders add E5 00 towards carnage

Send to: Dept. No. YC 5, Dimension Computers Ltd..
27/29 High Street, Leicester LEI 4FR
Tel: (0533) 517479/21874 Fax: (0533) 511638
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esigner is  a graphics package
that offers features normallv
found on expensive commer-

cial packages. As with those packages.
this program has facilities for:
cutting and pasting;
saving and loading;
geometry:
rotating;
enlarging plus much more.

Before we go into depth about the
program itself it is important that we
understand how graphics on the C64
work, specifi cally  i n  hi- res  mode.
Hopefully you w il l  have read about
high-res plotting in your manual and
you w i l l  k now  a l l  about  i t .  I t  is
important that you should also know
about mult i and mono colour modes
as Designer allows you to use both of
these,

Basically you must treat the screen
as 1000 indiv idual characters, Each
c harac ter  c a n  h a v e  i t s  o w n
background and foreground colour, or
if y ou are us ing multi-colour, each
character can have three colours. A
moveable window is used within this
program t o  carry out  many  o f  the
functions. T he window is  extremely
important and will be discussed later.

Getting Started
Once the program is started it will be in
mono-colour mode. A joystick in port
2 w ill allow you to move the cursor
around the screen. The fire button on
the joystick must be pressed and the
joystick moved up  in  order  to  start
drawing. T o  stop drawing you must
press the fi re button and move the
joystick down.

Modes
There are five plotting modes available
in Designer. These modes not  only
affect the way in  which the joystick
plots, but every function that involves
any type o f  drawing. Keys I  to 5 are
used to select the mode. The mode will

E TT IN G  I N T O  G R A P H IC S

•

A powerful drawing package for C64 owners

By Paul Gi(iota:

also be affected by the
you are using.

type of  screen

Mode M u l t i
Colour 0
Colour
Colour 2

4 C o l o u r  3
5 T e s t

Mono
Background
Back ground
Foreground
Foreground

Test

If you are drawing in in tilt
mode, mode I will give you the colour
of the screen. I f  you have plotted any
lines in other modes, mode 1 will erase
them when you go over them again.
The same is true in mono-colour for
mode 2, as well as mode 1. You will see
what I  mean if  you press '3' and draw
a line. N ow  change t o  mode I  b y
pressing *I' and go over the line again.
You will not be surprised to know that
modes are the most important aspect
of Designer and y ou w i l l  use them
frequently.

Designer i s  a  m e n u  d r i v e n
program. To acess the menu you must
press the space bar .  Cursor  down
allows yOU to select the option that you
require f r o m  t h e  menu.  us e t h e
RETURN key to activate your choice,

YOUR COMMODORE may 1988
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gner

Pre-. RET URN again to exit f r oil
a sub-menu or  function.

Four main menus exist in Designer
and these give access to 15 sub-menus.
On each menu the  wor d 'MO R E'
appears at the bottom. Choosing thi,
moves you onto the next menu. When
you wish to return to the normal screen
you s h o u l d  m o v e  t h e  m e n u
highlighter, with cursor down, until no
options a r e  highlighted and  press
RETURN.

Another impor tan t  featur e o h
Designer is the window. I f  you select
•window' On ITICnti 3 you will see the
current window whenever you press a
kev. Use the cursor keys to alter the
size o f  the window and the function
keys to move the window around. The
window can be any  s ize f r om one
character to the size of  the screen.

The idea behind the window is that
an colours  you want can be implanted
in screen, within the dimensions of the
window. Some packages tak e the
burden ou t  o f  this  by  a process of
,ANDing and °R in g  and ROLLing.i_

perform this as you will see later. o l
This program uses other methods t
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exit from

BLACK 0 ORANGE 8
WHITE I BROWN 9
RED 2 Lt RED 10
CYAN 3 GREY-I I I
PURPLE 4 GREY-2 12
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The w indow  c an  b e  used f o r
scrolling. transformimL colouring and
clearing. I  will cover all of these later.
For now we will work our way tit rough
the menus. Figure I gives details of the
menus and the options on them.

I will take each menu in turn and
look at the functions available:

TRANSFORM (A)
MIRROR: Will mir ror  any pixel data
or draWirig in the window.
SPIN: Will spin any pixel data in the
window by 90 degrees. The spun image
will be transferred to the top left hand
part o f  the screen, under the menu.
This is only really  effective in mono
colour but in some cases can be used in
multi-colour as well.
FLIP: Flips over any pixel data in the
window. I f  you arc using more than 3
colours in the window, their positions
may become confused and you w il l
htRe to re-define them.
EXPAND X: Expands any pixel data in
the window. horizontally. The window
must start at the top left part o f  the
screen. W i n d o w  s iz e  determines
function,
EXPAND Y: As above but vertically.
GEOMETRY (11)

SHAPES: Yo u  w i l l  be  required t o
input six numbers for  the program to
draw the shape. The cursor w il l  be
central to whatever shape you describe
-  so if the cursor is in the centre of the
screen, so will your shape. The fi rst
two inputs "col and row' are for the size
of the shape. When you are asked for
the shape you must enter how many
sides you want it to have 0-2 will give a
circle. whereas 3 gives a triangle. The
fourth input is the angle of the shape.

;111
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The fi f th input  is  fo r  use with the
REPEAT function_ T he number  t o
enter f o r  th is  s hould generally  be
between 5 and 30 for  the best effects.
When you are asked for a number for
FILL, you would normally enter 2 or
3, o r  i n  s ome cases when us ing
M U L T I ,  e n t e r  t h e  n u m b e r
corresponding to the colour the shape
was drawn in.  This  number w il l  be
used later with the F ILL function.
REPEAT: T h e  n u m b e r  spec ifi ed
previously for  increment is used here
to re-draw the shape at a new angle.
The new angle is found by adding the
increment to the angle of the drawing.
SQUARE: By  selecting this you w ill
either turn it  on or  off. When it  is on
you will be putting down markers to
produce a square exactly the size you
require. Y o u  can also create more
complex shapes b y  ar ranging t h e
markers in different ways. Before you
can r eally  ge t  t o  gr ips  w i t h  th is
function you will have to learn about
markers.

.1 here is  a  func t ion w ith in  the
program that will allow you to place
markers at the cursor position. This is
useful f o r  remembering where lines
end or  start. However, there are two
further uses for  markers. One is the
SQUARE and the other FUNCTION.

To obtain a square. you must place
the markers from left to r ight/down.
The f o u r  markers  w i l l  b e  placed
automatically and the square will be
drawn. The first figure shows this.

Should you wish to  set up more
complex shapes you should retrieve
two markers and place a marker at a
different position. Look  at picture 2.

This process can be repeated in
different ways to set up more complex
figures. You can place these markers at

MEM) 2
P a p e r
C l e a r i n g
E x t r a s
S c r o l l i n gMORE

-o-
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the top as well as the bottom. You
should experiment with markers to see
the effects for yourself. When you are
ready y ou  s hould tu r n  the  square
function of f  and clear the markers.
COLOURS (C)
SETCOLOURS: Y o u  are asked t o
input three numbers for colours, they
are as l i r :  A L

When y o u  hav e done th is  t he
program will remember the colours, it
is up to  vou to  implant them in  the
screen.

It is worth mentioning at this point
that when you c lear the screen, the
three colours that have been selected
will be implanted in it.
GET CO LO URS: F r o m t he  po in t
where t h e  w indow  or iginates  t h e
screen colours  w i l l  be  fetched and
remembered. Useful i f  you leave a
drawing and forget what colours were
used,
SET WINDOW: This will implant the
selected colours w ith in the window
only.
RANDOM: Wil l  set the whole screen
to random colours.
CUT AND PASTE (D)
ANDS: You will be required to input a
number for the sprite that you wish to
and with the present screen data. The
operation w i l l  occur at  the window
origin.
O n  A s  abov e except t h a t  t h e
operation will be OR.
XORS: As above but the operation will
he an exclusive OR,
PUT: As  above but the sprite will be
placed on  the screen in  the normal
way.
CREATE: The program incorporates
for saving and loading pictures from
tape or disk. In order to be able to do
this you must assign your  picture a
number -  then it  will be known as a
sprite. To create a sprite you must have
your drawing inside the window and
must start at the top left part o f  the
screen for  your picture to be 'photo-
graphed' by DESIGNER properly_ The
actual window size must be the same
or larger than your drawing. You can
assign a number to a sprite the size of a
character or the entire screen. Should
you reassign a  spr ite, i t s  prev ious
image will be lost.

101110001



You w i l l  normally  want  t o  set
individual sprites for animation which
is also catered fo r  in  this  program.
Because this  process uses u p  large
amounts of memory do not expect to
be able t o  have much more than a
whole screens worth of drawing stored
at any one time.

1

CURSOR: Changes the cursor colour.
MARKER: C hanges  t h e  m a r k e r
colour.
PAPER E: Changes the paper colour
only when using MULTI.  In MONO-
colour the  c olour  o f  the screen is
determined by the background colour
chosen.
BORDER: Changes the colour.
CLEARING (F)
CLR SCREEN
CIR WINDO W As its name implies.
this func tion clears only  pixel data
selected by the window.
CLR MARKER: When selected, any
markers on the screen will be cleared.
The can o f  course be used again.
EXTRAS (G)
STARS: Plots  random stars on  the
screen in different modes
GRID: One problem in using a joystick
to draw is that i t  is  not always very
accurate. This  feature allows you to
control y our  drawings t o  the single
pixel.

When y ou select this  func tion a
grid will be drawn in place of the menu.
The g r id  corresponds t o  a  s ingle
character block. While you are using
this function you w ill have access to
move the window, change modes and
draw with the joystick.

To see how this function works you
should use the function keys to move
the window well c lear o f  the gr id.
When you are clear of the grid, move
the cursor onto the grid and carefully
position onto any square you wish.

I f  you want to fi ll any square you
should press F, but it is important that
you should keep within the confines of
the gr id. Also, you shouldn't change
modes as this could end in disaster. I f
you attempt to  fi ll any shape at any
time and there is a gap in between the
lines o r  l ine  t he  fi l l ing  w i l l  leak ,
probably a l l  over  the screen. I  w i l l
explain more about this later.

When you have defined the grid the
way that you require press (P) to place
it on the screen at the window position.
The window should be the size of one
character to avoid any mistakes.

Should you wish to edit the data in
the grid you should press(E) and guide
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the cursor over the squares that you
don't want, then press (F ) to fi ll them.
They will then disappear. When you
are satisfied (D)  to re-draw the grid.
then press (P) to put it  on the screen
again. Clear the grid by pressing (C).

Should you wish to  examine any
pixel data. simply position the window
over the character block, and press (G)
for Get. This function should mainly
be used in  MONO colour. I t  can be
used in MULTI colour but you should
only use mode 2, When you select the
grid func tion the appropriate mode
will be selected to avoid any errors.

It is  wor th point ing out  that  i f
modes a r e  us ed inc or rec t ly  t h e
function for  fi lling will usually spill.

You w i l l  not  be able t o  edit in
MULTI c o lour ,  b u t  t h is  c an b e
achieved b y  returning t o  MO N O .
After editing in MONO you can return
to MU LT I .  One other  point  wor th
mentioning about MU L T I  colour  is
that you should treat two pixels as one
pixel. Thus, when fi lling in a square
you should also colour the adjoining
square.
CHANGE CRSR: I f  you are not happy
with the cursor you can define it  for
yourself. To do this you must have the
new cursor drawing at the top left side
of t h e  screen. I t  mus t  b e  thr ee
character blocks wide and three deep -
the normal dimensions for a hardware
sprite.

It is generally best to define the new
cursor i n  mult i- c olour  mode. T h e
markers w i l l  also take on  the new
appearance. A n  impor tant  feature
about the menu box, is that any pixel
datas you place under it  will remain
there when the box goes.
SCROLLING (H)
PIXELS: When this  is  selected, you
should enter the direction of the scroll.
The ac tual scrolling w i l l  be  tak ing
place in the window only.

COLOURS: The same as above except
only the colours are scrolled.
ANIMATION: Y o u  should s tore a
sequence of sprites s a y  from I to 10,
to be used by this option. How many
you use is up to you. Enter the number
of the first sprite and then the number
of the las t sprite. When y ou have
entered the time delay, the sequence
will be animated.

MENU 3

PLOT/SPLIT (I)
SPLIT: This  is  a function that when
turned o n ,  w i l l  produce a  second
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plotting line parallel to the first. The
space between these lines is known as
the SPLIT, and it can be set between 0
and 9.

Try drawing some boxes and use a
marker to close the lines properly, and
you w i l l  see t h a t  t he  effec t i s  a
professional look ing window.
INC SPLIT: This will alter the space
between the lines.
INC PLOT: T o achieve dotted lines,
you would ideally have the split turned
off. I f  you use INC PLOT now, you
will be able to set a space of between I
and 9 for plotting, and so get a dashed
line.
PATTERN (J)
PATTERN: Wh e n  th is  func t ion i s
turned on you w il l  be able to draw
more fringes in any part of the screen.
In order to do this you will also have to
alter INC PLOT, but remember it will
not be necessary to do any plotting in
the normal way. You will see later that
this func t ion s hould  b e  us ed i n
conjunction with other options.
NEW ORIGIN: When drawing moire
fringes with the PATTERN function
you can control its origin on the screen
by selecting this command.
PUT MARKER: I have already spoken
about markers and this is the function
that allows you to place them. There
are only  four  markers available for
use. Should y ou have four  markers
placed and you try  to  place another
marker, the first marker down will be
lost.
GET MARKER: When selected, the
last marker  y ou p u t  down w i l l  be
retrieved. You can retrieve all 4 should
you require.
SPRAY (K)
SPRAY: This  w i l l  produce a  spray
effect by  setting random pixels in  a
small radius . T he  thickness o f  the
spray c a n  b e  altered b u t  a s  t h e
thickness increases the speed o f  the
cursor will become slower. There are
other functions that can be used in
conjunction w i t h  spray t o  mak e i t
more powerful but  more about that
later.
THICKNESS: This  allow you to set
the thickness of  the spray.
SYSTEM RESET :  W i l l  R U N  t h e
whole program from the beginning but
leave any sprites that you have created
in memory.
W IN DOW (L )
When this  is  selected you w il l  have
immediate access to shape and move
the window. Use the CRSR keys to
alter the size o f  the window and the
function keys t o  move the window
around.
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MENU 4

MIXED MODE (M)
DRAW: T h i s  f u n c t io n  oper ates
directly with the first marker. The idea
being that when the fi rst marker is
placed on the screen, a  line w il l  be
drawn from the cursor to the marker.
MIX MO DE: When you turn this on
the effect will only  be appreciated in
MULTI colour. By using this function.
colours I ,  2  and 3  w i l l  be used a t
random. This is achieved by switching
between modes. I f  this  is  used i n
conjunction w ith  'PAT T ERN' ,  y ou
will see the effect will be quite amazing.
This is  par ticular ly  useful f o r  t he
'SPRAY' command.

I f  you have set some interesting
colours, by using MIX MODE you can
create colour hues, and i t  may  well
appear that you have more than 16
colours. I t  i s  impor tant  t h a t  y ou
should N EVER  ' F I L L '  any  objec t
when M I X  M O D E  is  O N. Always
remember to turn it off when you have
finished using it ,  and remember that
the ac tual mode w i l l  probably  b e
different f r om the  one selected o n
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entry to this command.
CURSOR(N)
CENTER: T h is  s imply  places t h e
cursor in the centre of  the screen.
HOME: The cursor will be moved to
the top left section of  the screen.
OLD CRSR: I f  you have redefined the
cursor to your own design this routine
will return you to the original cursor.
SLOW: So far, i f  you have done any
plotting with the joystick, you have
only used one speed. This  func tion
slows the cursor down until you either
look at  the window or  access it. The
only drawback with this  function is
that it will slow the entire DESIGNER
program down. Press the left arrow
key to view the window and normal
cursor and program speed w i l l  b e
restored.
PRIORITY: When this  is  OFF, the
cursor w i l l  appear in  f r ont  o f  any
screen data. I f  the pr ior ity  is ON the
certain lines  i n  y our  drawing w i l l
appear in front of  the cursor.
SAVE/SCREEN (0)
MULTI-SCREEN: T h i s  tu r ns  o n
MULTI-COLOUR MODE.
MO NO - SCREEN:  T h i s  s e lec ts
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MONO mode.
SAVE: You w i l l  be asked for  a fi le
name — the  max imum number  o f
characters is  ten.  When  y ou  have
entered the filename you will be asked
if you want tape or  disk. When you
press the relevant key your sprites will
be saved. Should you decide that you
do no t  want  t o  continue w ith  the
operation t h e n  y o u  m u s t  e n t e r
'RETURN' as the fi le name, and you
will return to the sub-menu.
LOAD: Same as above except that the
operation is for  loading sprites.
TEXT/F ILL (P)
TEXT: There are four  character sets
available. Sets I  and 2 w ill give you
normal size characters. Sets 3 and 4
give you double size characters. While
you are using this function you will be
able to control the window with the
function keys.

The text characters will be put on
the screen at the origin of the window,
so it is best if  you keep the window size
to I  character block. When you are
ready to start putting your characters
on the screen use keys (+0 and (-) to go
through the character set.
See listings on page 98
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0  ne o f  the problems with the
CM i s  t h a t  i t  h a s  n o
commands f o r  c ontrolling

the sprites which are such essential
elements for all kinds of programming
applications.

Sprites are also known as MOBs
which s tands  f o r  moveable objec t
blocks. T hey  ar e l ik e  t iny  screens
which c a n  b e  m o v e d  ac r os s ,
independently of the main screen and
each other. Sprites are square but they
seem to assume all manner of shapes
on the screen by rendering peripheral
areas as transparent. Anything behind
a s pr ite i s  v is ible i n  these areas
allowing the sprite to blend in with the
background.

Each sprite definition occupies a 64
byte block of memory within the I6Kb
area which the v ideo chip. VIC, can
access. This  gives a potential o f  255
definitions but only eight sprites can be
displayed o n  the screen a t  a  t ime.
Exceed this value and some sprites will

I f  sprites move you to tears, here's all the info to move
them instead!

By Eric Doyle

disappear or start to fl icker.
Located j u s t  a f t e r  t h e  screen

memory ar e  eight  locations  called
sprite pointers which indicate the 64
byte block which holds a sprite and
allocates a  program number  t o  the
sprite.

The sprite definitions are known as
Sprite Data 0 to Sprite Data 255 but
the program calls  the eight selected
sprites Sprite 0 to Sprite 8. This may
sound confusing but all w ill become
clear.

A problem for the beginner is that
sprites make heavy use of  two of the
least understood commands i n  the
Basic language — PEEK and POKE.

I remember  approaching these
commands w i t h  g r ea t  t r epidat ion
during my  V I C  20 days but let me
assure you that they aren't as fearsome
as you may at fi rst think . Imagine a
computer as  a  r ow  o f  glass boxes
numbered from 0 to 65535. Each box
contains a volatile number which has a
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value of' 255 or less. PEEK allows you
to look through one of these boxes to
see what number  lies there. I t  then
reports back what is  has found but
doesn't leave the contents of  the box
untouched.

POKE actually opens the box, the
number vanishes into the ether and is
replaced with a value that POKE has
been given to store away. This value
may be derived from the original value
inside the box so PEEK and POKE are
dispatched together to  complete the
mission. For  example, POKE 53248,
PEEK (53248)-1-1 w o u ld  res ult  i n
PEEK reading the value through the
side of the glass box numbered 53248.
This value would then have one added
to it and be passed to POKE. The box
would be opened and the contained
number would disappear before the
new number was inserted.

These commands form the basis of
sprite control but with eight sprites to
worry about we'll just consider one for
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now and get complicated later,
The fi rs t task is  t o  organise the

memory of  the C64 to accommodate
the sprites.

Setting Up

The mos t  arduous  tasks i n  spr ite
manipulation a r e  t h e  s et t ing u p
procedures. Firs t you have to decide
where the  sprites are going t o  be
stored, then you have to design them in
multicolour or standard format. After
this the sprite pointers and parameters
have to be set and only  then can you
really do anything with them.

Sprites have to be in the same bank
of memory as the screen and any user-
defined character sets which may be
required. This has to be crammed into
a mere 1 6 K b  c hunk .  T h e  mos t
constructed bank of memory is the one
which is called the default setting and
therefore is used when the computer is
first set up. In this area virtually all of
the fi rs t k iloby te (1024 by tes )  i s
memory dedicated t o  keeping t h e
Basic operating system operating.
Then the next k ilobyte is used by the
screen. After that comes a free 14Kb of
memory which must be shared by the
program, character set a n d  s pr ite
definitions.

Not much room so let's change the
memory around a little. The start o f
Basic is stored in locations 43 and 44
which are set at 01 and 08 respectively.
If this can be moved to the start o f
Bank 1 of memory (16384) a whole 14
Kb will be available for sprites, screens
and characters. T h e  Bas ic  Mov er
listing will achieve this for you. When
creating your  program substitute a
nonsense filename as string AS. Once
you have a program to load substitute
its name in AS and make another copy
of this  amended program as  y our
loader routine,

Available sprites are now 13,14 and
15 in the cassette butler with sprites 32
to 255 available in normal Basic area
which is  now effectively protected
from the new Basic start.

Sprite Preparation

The program called Sprite will set up a
sprite for  you to play with as Sprite
Data 13.

The computer  needs t o  k n o w
where this sprite is so we turn to the
sprite pointers which occupy eight
bytes f r o m  loc at ion 2040.  W e ' l l
allocate our  sprite defi nition to  the
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pointer for Sprite 1 by poking the value
13 to the second pointer (POKE 2041,
13). •

Next a colour has to be applied to
the sprite. Each sprite has a register in
the VIC chip for its own colour. These
lie from 53287 to 53294. Our sprite is
dark b lue so the next command is
POKE 53288, 6 .  S t i l l  t h e  s pr ite
remains invisible. The on/off switch is
located in the byte at 53269. To turn
the spr ite o n  we have t o  fl ick  the
second bit on by giving it a value. The
easiest way to do this is to poke the
location with 2 but the best way is to
modify the value which is  in  there
already. This  is  best because y ou' ll
reach a situation one day where you
can't be sure which sprites are on or
off, all you know for sure is that Sprite
1 should be turned on. We need a
command which will set bit I  but leave
the other  bits  unaffected. Boolean
algebra supplies us with a way to do
this.

The O R  command dictates that
when tw o  bytes are ORed together
each corresponding bit in the two bytes
are compared w ith  one another, i f
either o r  both  ar e set t o  one the
resultant bit value is a 1. What happens
if 164 is ORed with 2?

164 10100100
2 00000010

166 10100110

Bit I  is  set by this method and the
other bits maintain their states. What's
more i f  the two bit was already set it
would also remain set. This means that
a suitable equation for switching on a
sprite would be:
POKE 53269, P E E K  (53269) O R
(2 s n )

Where sn is a sprite number from 0
to 7 .  F o r  o u r  spr ite, I  w i l l  b e
substituted f o r  s n .  T h is  t y pe  o f
equation i s  us ed a  l o t  i n  s pr ite
manipulations so we'll call it the switch
command. T he unswitch command
which can turn any one sprite off looks
like this:
POKE 53269, PEEK (53269) A N D
(255-2 s n )

After turning the sprite on it may
still be invis ible. This  is  because its
parked somewhere o f f  t he  v is ible
screen. PO KE locations 53250 and
53251 with 100 and it  should appear,

Adding Colour

What we have done is  to  move the
Sprite to a position which has X and Y
co-ordinates of 100 Wit ten 100,100 in
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X,Y format). Location 53250 controls
the X  value, Y being the preserve of
53251. A l l  o f  the sprites have X / Y
registers in  s imilar  consecutive pairs
between 53248 and 53263.

The spr ite looks  a  lit t le strange
because it was defined as a multicolour
character t o  switch f r om standard
mode, there is another location which
acts like a multiway  switch. Use the
switch command substituting 53276
for both mentions of 53269.

The sprite looks better but it  was
intended that  the colours would be
light blue, dark blue and black. We
have already seen how dark blue can be
assigned bu t  what  about the other
colours?

In multicolour  sprite mode all
the sprites on the screen have the same
secondary colours because they  are
obtained f r o m  a  c ommon p a i r  o f
memory locations, Multicolour 0 from
53285 (allocated to 01 bit  pairs in the
sprite) and Multicolour  I from 53286
(allocated to 11 bit  pairs). 53285 is to
be assigned as black so it  should be
poked with a zero. 53286 is light blue
and needs t o  contain a value o f  14.
Note that the main colour, the light
blue stored in the sprite colour register,
is given to all bit  pairs configured as
binary I t )  whic h dif fer s  f r o m  t h e
equivalent s ituation i n  Mult ic olour
UDGs wher e t h e  m a in  c o lour  i s
designated to a 11 bit pair. A sprite 00
pairing i s  transparent a n d  shows
anything ly ing beneath it.

Sprites can be magnified vertically
and hor iz on ta l ly ' ,  T y p e  i n  t h e
following commands and see what
happens:

POKE 53277.2
POKE 53271,2
POKE 53271.0
POKE 53277,0

Within a program, the correct way
to do this would be to use the switch
and unswitch command types but for
this s imple demo we' l l waiv e th is
convention.

Over and Under

In normal use sprites can pass Over, or
behind. the background and may even
move across one another. For  sprites
passing one another there is  a fixed
priority. Sprite 0 will always pass in
front of  all other sprites. Sprite 1 will
pass behind Sprite 0 but in front of all
the others, and so on down to poor old



Sprite 7  which always passes behind
another sprite. I t  follows that sprite
priority should be considered when
deciding which sprite's data each sprite
pointer indicates,

Background characters such as the
standard R O M characters or  LIDGs
can be given priority over any sprite by
a regis ter  a t  53275. I f  t h e  b i t
controlling any particular sprite is set,
the sprite will pass behind any screen
characters. T o  see this in operation.
move the cursor to the sprites current
position and type a  few characters.
These will be hidden by the solid part
of the sprite. Next, move the cursor to
an empty lie beginning and type POKE
53275.2 and the sprite will 's ink ' into
the background behind t h e  ty ped
characters. Many  3 D  effects can be
created using sprite to sprite and sprite
to background priorities,

When two sprites collide the event
is registered at location 53.278. Each
sprite has  i t s  o w n  b i t  a n d  b o t h
colliding sprites are registered. This
means that a collision between Sprite 0
and Spr ite 1 w i l l  return a  PEEKed
value of  three (bits 0 and I  ).

Similar ly , s p r i t e  t o  c harac ter
collisions a r e  registered i n  53279.
PEEKing normally has no effect on a
memory location but  i n  both these
registers the act of PEEKing causes the
register to be cleared. If  a collision has
occurred s ome t ime  ago  a n d  t h e
Sprites 0  and  1  ar e n o  longer  i n
contact, the fi rst reading o f  register
53278 s 'ill return a value of three but a
second PEEK w i l l  result i n  a  zero
(unless t w o  o t h e r  spr ites  a r e  i n

A collis ion is only registered when
an area o f  the sprite which has a bit
pairing o f  11  o r  1 0  i s  touched.
Transparent 00 pairs and Multicolour
0 areas both have no effect. This makes
it possible to have an area of the sprite
which is coloured but does not register
a collis ion.

Colour controls Bit
Pattern Location

Colour register 10 53287 -

0 - X-1-87*24 - X-i-87*

53294
Multicolour 0 fIl 5 3

1
8 5

Multicolour 1 II 5328(1
Transparent

54 - 215
'' Set the ninth bit register alter ._:):)te

Border colour 53280
Screen 53281

Sprite co-ordinate ranges
Screen
dimensions

Total Visible

40 characters (X) 0 - X-1-87*24 - X-i-87*
38 characters (X) 0 - X+87*32 - X+79*
25 characters (Y) 0 - 255 50 - 219
24 characters (Y ) 0 - 255 54 - 215
'' Set the ninth bit register alter ._:):)te

Getting About

Sprites can be moved a pixel at a time
much more easily than UDGs because
of their dedicated X / Y  registers. For
Sprite 1 these registers are 53250 and
53251. Sprite movement is achieved by
increasing o r  decreasing the values
contained in these registers. Changing
only o n e  o f  t h e  registers causes
movement in the plane that it controls.
up o r  down. I f  both registers are
changed the perceived movement is
diagonal.

When the value o f  the Y register
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reaches a value less than 50 or greater
than 250, the sprite starts to disappear
behind the border, row by  row. The
same thing happens i f  the X  register
falls below 24. This means that sprites
can gently glide off the screen and hick
behind the border. At power up, all ol
the sprites are stored out of sight at 0,0.
In this position they are all touching
and if  they were turned on. the collision
detector would register a max imum
255. I t  must always be remembered
that sprite collisions can occur of thi,
screen as well as on.

When discussing the visible limits
of the X register no mention was made
of the maximum value. This is because.
although there are 255 pixel positions.
the horizontal resolution allows 512
pixel pos itions, O ne by te can only
store a  max imum value o f  255 so a
special register is allocated to store an
extra ninth bit. Only one bit is needed
to extend the maximum nine bit byte
value of  511, The ninth bits for  all of
the sprites are stored in 53264, Each
high b i t  is  allocated to  a b it  in  this
location so setting the high bit uses the
switch command format.

The procedure starts when the
current X  value is  known to  be. or
PFEKed and found to  be 255. This
register must immediately  be poked
back to zero and the high bit in 53268
must be set. The X register can then be
increased again until it  reaches 89 or
more when it starts to glide behind the
screen and under the border. Once the
sprite has completely disappeared the
high byte could be cleared using the
unswitch command format.

The best w ay  t o  master spr ite
control is to jump in and try it. To help
you in your plunge Table I includes all
of the major sprite locations.

TABLE I
Sprite 0
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n  start

53248
53249
53'287
+1016

Sprite I
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n  start

532.50
53251
53'288
+1017

Sprite 2
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n

53'252
53253
53289

start + 1 0 1 8
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Sprite 3
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n  start

5 3
1
5 4
53'255
53290
+1019

Sprite 4
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n  start

53256
53257
53291
+1020

Sprite 5
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n  start

53258
53259
53292
i 1 2

Sprite 6
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n  s tart

53260
53,261
53293
+1022

Sprite 7
X co-ordinate
Y co-ordinate
Colour Register
Pointer S c r e e n  start

53262.
53'263
53294
+10
-
21

Bit Registers
bit
value

_sprite

7 6  5  4  3 2. 1 0
128 64 32 16 8 4  2  1

7 6  5  4  3 2  I  0
on/off switch
Multicolour switch
X co-ordinate bit 9
Increase height
Increase width
Character pr ior ity
Sprite collisions
Character collisions

5 3 '
1
6 9
532.76
53/64
53271
53277
5 3
1
7 5
5 3
1
7 g
5 3
1
7 9

See listing on page 100
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53/54
53255
53290
+1019

53/56
53/57
53,291
+1020

53/58
53259
5 3
1
9 /
+1021

53260
53261
53293
+1022

53.262
53263
53.294
+10'23

0
1
0
53269
53276
532.64
53271
53277
53275
53278
53279

,ocation

3287 --
53294
53.285
532.86

53'280
5 3
1
8 1

Visible

- X+79''
50 - '249
54 - .245
er255

1229 for all that?"
"Yes, it's the very latest, the industry compatible Multi-font
LC-10 from Star, there are features included as standard not
found on printers sometimes twice the price...

"Well, there's the Star front control panel - so you don't have to
fiddle with DIP switches -

a built-in push tractor
for low form tear-off.
And you don't even

have to take the tractor
paper out to autoload single

sheets with the LC-10's paper
parking. There's a large 4K

buffer - it's even got six NLQ fonts
as standard. It prints at a realistic
120 cps and has a really fast NLQ
at 30 cps".

H
E  
I
LPRINTERS FOR BUSINESS

Star Micronics U.K. Ltd.,
Craven Hone, 44) Uxbridge Road,
Ealing, London W5 2BS.
Telephone: 01-840 ISM

A division of
Star Micronics Co., Ltd., Japan.

Price excl VAT.

"Hey, that sounds good, but what
about quality? You'd have logo a long
way to beat the print quality on that

NL-10 you'vegot".

"True, but they've even
improved on that
and you can change
all the resident fonts
at the touch ola
button".

"Hntm, that's
really easy- E229

for all that?
wonder i f tny

dealer
have any

to find out if my dealer has any Jeff Please send me an LC- 10 brochure
Please send me details oldie Star range of dot matrix printers E Orjust call Belindaan 01-8401829.

Name  G u n p a n y
Address

_Postcode

L. L C M 5
T e l
e p
h
o
n e

"Oh really-like what?"

"What's this a  new printer?"
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budget games with Mastertronic, Code
Masters and Firebird battling for the top
Spot. Newcastle based Zeppelin games is
the latest into the ,tray and launched its
l'irst two games. Read on for details of
these and news of the Alternative World
Games and the next in the long running

Leader Board sagd

ALTE T I  \
T
O F U  
D  
G A M
E S  
( G r e
m l i n  
G r a
p h i
c s )  
i
s

a col lee n  o e i r d  and wonderful sports events that will
have you in stitches as well as the canal, river and a sack.
Eight events will inevitably take their toll on your joystick
and your sanity as you compete against human or computer
opponents in a sack race. by running while carrying as many
plates as possible. throwing a boot as far as possible. leaping
a river in a single bound, c limb a pole. run up a wall, burst
balloons with a pogo stick and defeat all comers in a pillow
fight.

English Software's sequel to its popular Knight Games.
GI IT GAMES II. takes the contestants into space for a
s of shoot 'em-ups before qualify ing for a head to head

contest in  jet jousting, light sabres and photon chains. I
thought the fi nal three events did capture the feeling of a
clash between knights in the year 303.2 unfortunately.. you
have to blast your way through countless aliens to get there!

Do you remember Leader Board. the hit and hope golf
e from Access that featured golf holes constructed from
ds set in a vast water trap that shot straight to the top of

the charts? I t  was followed in quick succession by Leader
Board Tournament ( that added new courses), Leader Board
Executive (intwduLed trees) and World Class Leader Board
(trees. bunkers, a driv ing range on disk versions and a top
down v i e w  o f  eac h course). T h e  bleed-an-idea-dry
department has  produced WO R L D  CLASS L EAD ER
BOARD -  F AMO U S COURSES O F  T H E  WO R L D
VOLUME I (Access/US Gold) which means there's more to

el This latest Leader Board model is  basically Wor ld
s Leader Board which includes computer versions o f

three o f  the best known golf  courses and another Access
created challenge course. N ow  y our  joystick controlled
golfer can stroll the fairways and greens of Pebble Beach.
Colonial and Muirfi eld and they go badly over par on the
challenging course at the Glenmoor Country Club.

RAS LAN is  the latest Taito coin-op conversion from
Imagine in which you play the King of  a hardy breed o f
barbarians and must defend Your  people f r om the ev il
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rd Karg r id  hiS 1 1  minions tha u  n e d  on
the land of  Maranna. Armed with your sword and an iron
will you must travel through the countries of your continent
until you fi nally face the wizard in his deadliest guise as the
soul-sucking dragon. Through joystick controls you will cut
and hack your way through winged men, chimeras, gigas
(lizardmen). bats , fi sh, snakes. many  armed bugs and
skeletons as you fight your way through the games six levels.
Along the way you can aid your quest by collecting weapons
and magical items such as a shield and armour to reduce
damage done to you, a r ing to speed up your actions and
jewel for bonus points.

Rastan is a fast, smack anything that moves game which
is let down by poor animation but still worth a look by fans
of the arcade machine,

PEGASUS BRIDG E is  the latest in PSS's wargamers
series and is based on the crucial airborne assault by  the
British Oth Airborne Div is ion on key gun positions and
bridges that cleared the way for  the D Day landings.

This is  not a  task fo r  the faint hearted as although
desperately outnumbered, t h e  Br it is h mus t  parachute
behind enemy lines and destroy major targets before taking
and holding three impor tant br idges  against massive
German counter attacks. I f  you prefer. Pegasus Bridge
allows you to play the Germans in the equally difficult job of
defending a wide area against an attack that could literally
come from any direction or take on an opponent in a head to
head battle.

CRL once again grabbed the headlines by persuading the 41
1
--

censors to slap an 18 certificate on it's new "shock, horror"
adventure based on  the life and works o f  J ACK T H E
RIPPER,

In the game that is built on ghoulish graphics and blood
curdling text you play an innocent man who stumbles on one
of the Ripper's victims, gels mistaken for the murderer by
the police and in  your  panic t o  escape you slay several
policemen and old ladies yourself which absurdly takes your
kill total to Ripper standards in three screens of  text. You
then spend the rest o f  the game tracking down the real
(other) murderer while keeping one step ahead of the police
and out of jail.

Jack the Ripper falls sadly short of the standards set by
CRL's other horror adventures Dracula and Frankenstein
and is ruined by gory descriptions that go beyond the story
line and become just silly. For example. even if  you're in a
blind panic, pushing an old lady doesn't cause her brains to
spill Out onto the pavement! Let's have less hype and more
gameplay.

Finally, o n  a  lighter  note Cascade has  released a
breakout construction kit called TRAZ. This actually stands
for Transformable Arcade Zone and includes a 64 screen
breakout game and a construction k it to build your own
screen and pack it full of bricks, traps, refractors, bumpers
and i n t e r  generators.

This month's big budget news is  that Mastertronic has
rereleas
,
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it's £1.99 Riccochet range. GHOSTBUSTERS and WAY
OF THE EXPLODING FIST both topped the charts when
they were first releases by Activision and Melbourne House
and are set for a successful return in their cut-price format,

Melbourne House's Judge Dredd. K nuckle Busters and
Bazooka Bill also make a Ricochet comeback as does Bubble
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Bus's Skate Rock which plays like a cross between Skate or
Die and Paperboy!

Mastertronic has  tr ied t o  u p  the budget stakes by
launching the new M A D X  range of games that include two
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of the f a i r l A D  X  releases is

RO F O  w h i c h  is the budget home computer version of
the Amiga based arcade game Rockman that was based on
the First Star C64 game Boulder Dash! The gameplay is the
same addictive Boulder Dash style but has some interesting
added features such as growing walls, snakes that turn rocks
into treasure and treasure into rocks and fire that can be put
out if  you can find a lap. turn it on and then push the drops of
water to the fire,

ROLL AROUND i s  t h e  p i c k  o f  t h e  s tandar d
Mastertronic games th is  month,  and  is  an  inc redibly
addictive m ix  o f  collecting the correct number  o f  s ix
different coloured crosses from Spindizzy style screens w hile
avoiding the aliens. These aliens come in several types which
will suddenly disrupt your game just when you think you've
conquered a screen. There are some that will match your
moves square for  square, others that patrol certain areas,
bombs that home in on you and particularly vicious ones
that turn squares into holes.

Boing! The blockbusting ball bounces back as Firebird
launch I .  BAL L  2  (The Quest for  the Past). The highly
developed and intelligent ball race want to delve into their

to discover their ancestry, However, to do this you will
to brave the radioactive dangers of  the ancient mines

and the perils that lurk in them and collect as many ancient
artifacts as possible. Armed with a laser and the ability  to
bounce out (and in) of danger you must complete each mine
by collecting a key, then reaching the exit before the tune
limit runs out.

Each mine is  constructed from a series of  blocks and
barriers which have different properties. Some you can
bounce safely on. others dissolve in time and some destroy
you on contact. You will also rind magic bombs that wipe
out the critters that populate the mine, life particles (four
make up an extra life) and gemstones that produce at random
effect tha t  can help o r  hinder  y ou i n  y our  incredibly
addictive quest.

Finally, SABO TAG E and Z YBEX are the fi rst two
lines from Zeppelin Games, a new North Eastern budget
ft ware house. SABOTAGE is an incredibly diffi cult shoot

rn-up i n  whic h y ou mus t batt le across the scrolling
landscape of an alien planet to find the eight pieces of a blue
print to destroy it and end the occupation of Earth. This isn't
going to be easy and it will take some of your six lives to get
past the first wave.

ZYBEX can be played by  either one or  two players
simultaneously that are powered by jetpacks and must battle
with a bizarre selection o f  aliens using whatever weapons
they can fi nd. Full price action at a budget price.

SUNBURST is the latest release from I lewson's Rack-it
budget label and is written by Nebulus a u t h o r
-
J o h n  P h i l l i p s .
The universe is in great danger once again, only this time it's
because there are too many suns! You have been volunteered
to restore t h e  balance, bY attack ing these suns and
destroying them by attack ing energy carrying aliens that
populate giant rock formations to build up enough energy to
dive into the sun and turn it  into a blackhole, which takes
you neatly, but impossibly, onto the next level.

•S M •••
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named speed as  one o f  the main
advantages o f  p r og r amming  i n
machine code. However good you are
at programming in  Basic, there are
certain routines  wh ic h  execute i n
praxis so painfully slowly in Basic that
you have to  program i t  in  machine
code o r  not do it at all!

In this article I 'd like to continue
with o u r  s imp le  wordprocess ing
program by  adding a routine which
proves this point once more. I'd like to
add a  wordwrap r out ine t o  o u r
wordprocessor.

"Wordwrap" i s  o n e  o f  these
computer terms which hasn't been
known before t h e  advent o f  t he
wordprocessor. because you can't do it
on a mechanical typewriter, nor on an
electric one. The phrase means that
you can enter text as if you had a never
ending line to  wr ite on. When you
come to the end of  the actual line on
the screen, you just keep on writing,
never mind the end of the line, and the
computer does the rest.

If you have started a new word at
the end o f  the o ld line i t  moves -
"wrappes" t h e  beginning o f  that

M A C H I N E  C O D E  P R O G R A M M I N G

In this instalment o f our series on programming in
machine code we add a wordwrap to our typewriter

program

By Burghard-Henry Lehmann

word onto the beginning o f  the next
line a n d  moves  t h e  current p r in t
pos ition au tomat ic a l ly  f o r w a r d ,
accordingly, And it does all this while
you are writing, without interrupting
the fl ow of  your typing!

'Elie advantage of  this is obvious.
You don't have to wonder at the end of
every line if  the next word you want to
type will s till fi t onto the old line or if
you should start a new line. (As you
know. mechancial typewriters tr y  to
assist you in mak ing this decision by
sounding a bell five or ten characters
before the end of  the line ...)

With computers you don't have to
worry about this k ind of  thing at all.
As I've said, the computer takes care
automatically of the changeover from
one line to the next which allows you to
concentrate completely on what you
are writing. It is indeed as if you had an
endlessly long line to write on.

So much about the beauty of  this
facility. But, as you should know by
now, the computer does nothing which
it hasn't been programmed to do. And
in order to  program such a fac ility .
first o f  all we have to  become very
precise about what exactly we want the
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computer to do and when we want it to
be done!

The Mechanics of Worclirap

First the "when". From what I  have
explained s o  f a r ,  wor dwr ap h a s
obviously to be done at the beginning
of each new screen line. When the user
types in the first character of a new line
the computer has to decide i f  there is
any wordwrap to be done and then do
it.

I f  the user enters a space at this
point, this obviously means that he has
just fi nished a  w or d  whic h,  as  i t
happens, fi ts exactly at the end of the
old line. A n d  this  means, tha t  n o
wordwrap has to be done. The letters
at the end of the former line are left as
they are.

Fur thermore, t h e  s pac e j u s t
entered can be ignored! Because all it
signifies is . that a new word is to be
started. and this new word can go flash
to the left hand side, because it will be
separated from the former word by the
new line.

If, on  the other hand, the user
enters a  letter , there are s t i l l  t w o



possibilities th e  computer has t o
decide on. This letter can be part of a
word which has been started on the old
line or it can again be the first letter of a
new word, namely, i f the last character
on the old line had been a space.

In the first case, wordwrap is to be
done, while i n  the latter again no
action has to be taken.

Determining the Start of a New
Line

The fi rst routine you'l l  find in  this
month's listings page is to be inserted
into the main routine, as given in the
January issue of Your Conunodore.It's
best to place it directly after line 720,
which branches to CRSR right, i f that
key has been pressed.

All the routine does, is look at the
current print position as contained in
SCREENMEM and see if it is pointing
at the beginning of a screen line.

At this point I have to admit that
this way o f doing i t is not the most
efficient one in that i t is rather time
consuming. Normally we don't like to
send the computer through a loop in
the middle of a major flow, except i f
absolutely necessary. But since we are
programming in machine code which
is so quick that you won't notice the
difference and Since! am giving you all
this only as an example to study, i t
works all right for our purposes.

I f  y o u  a r e  i n te re s te d  i n
wordprocessing and would l ike to
make more  o u t  o f  o u r  humble
program, you might like to look for
was to do it more elegantly. One way
would b e  b y  introducing extra
variables which count the rows and
lines a n d  w o u l d  m a k e  t h e
determination o f  the beginning o f a
new line much more straightforward in
that i t  doesn't require the program
flow to  go through the whole loop
every time a  key has been pressed.
(This could be, at the same time, the
basis for a routine which displays the
line and column the cursor is on, either
at the top o r a t the bottom o f  the
screen ..,)

But in the context of this series of
articles the routine numbered lines 780
- 1130 does us just as well.

It starts by saving the last keypress,
which is contained in the accumulator,
in a variable, called "TEM PSTOR

Pushing this byte onto the machine
stack would not be a very good idea,
since we will need to recover it in the
wordwrap routine itself and, i f  you
have s tu d i e d  t h e  l a s t  a r t i c l e

M A C H I N E  C O D E  P R O G R A M M I N G

thoroughly, you will know by now that
you can't pull something from the
stack i n  the midst o f  a subroutine
which you have pushed onto the stack
before you called that subroutine!
(Remember my advice from the last
article; i f you aren't certain, better save
important data i n  a  variable than
pushing it onto the stack and be sorry!)

The ro u t i n e  i t s e l f  i s  v e r y
straightforward. The beginning of the
second screen line (we are, of course,
not interested in the beginning of the
first line!) is loaded into a variable,
called "LINESTART". Then i t goes
into a loop which compares the start of
every line on screen with the contents
of SCREENMEM.

If a match is found, it means that
the current position is at the beginning
of a  new l ine. I n  th is case o u r
wordwrap routine is called i n  line
1050. A f te r  returning f r o m  th i s
subroutine it continues as normal (line
1060).

If no match is found, the loop exits
after 2 4  goes, TEMPSTORE i s
recovered into the accumulator and
everything continues as normal.

Dealing with a Space

The wordwrap subroutine itself, which
I have assembled at ORG 50100, starts
off by loading the result o f  the last
keypress back into the accumulator
(line 100) and- testing i t fo r a space
(lines 110 -  120).

As I have explained earlier, i f the
user has pressed the spacebar at this
point, it means that he has just finished
a word and now wants to start a new
word. Therefore, no wordwrap has to
he done and this space can be ignored.

In lines 140 - 150 the routine waits
for the  next keypress. When th is
keypress has been done, the result is
stored in TEMPSTORE (line 170) to
match i t  with the flow o f the main
routine, and then it exits prematurely
from t h e  wordwrap subroutine,
continuing as normal.

If, on the other hand, a letter key
has been pressed, w e  enter th e
wordwrap routine proper.

First we save the current position
in th e  textfile. the  current screen
position and the current position on
the co lour screen i n  three new
variables, ca l l e d  TE X TS A V E ,
SCRNSAVE and COLRSAVE (lines
260 -  390). (Remember, for those o f
you who still have the old ROM, we
always have to deal with the position
on the colour screen too!)

YOUR COMMODORE may 1988
22

Doing the Wordw rap
The wordwrap routine itself consists of
two parts. First we have to find the
beginning of the word which the user
has just started and then we have to
move that part onto the new line.
Furthermore, we want to substitute -
"pad" -  the beginning of the word on
the old line with spaces so as to erase it.

The first part consists o f a loop
(lines 440  -  660) wh ich  wo rks
backwards, looking a t each former
character until i t finds a space. This
space signifies that the beginning of the
word, the user has just started to type,
has been found.

The X-register is used as a counter.
Afterwards i t will tell us. how many
letters have to be moved onto the new
line.

Notice also, that we are going back
with the variables we have initiated at
the beginning of the routine so as not
to change the contents o f our main
variables, TEXTFIL E ,  SCREEN-
MEM and SCREENCOL! The reason
for this will become clear in a minute.

Lines 610 -  630 test for the space.
Once the space has been found we have
to go one step forward again, because
we are not interested in  that space
itself, but rather in the first letter of the
word, which follows it. This is done in
lines 700 - 800 where each position is
incremented by one.

Moving the Wordstart
After this we are left with two positions
in the textfile, on the screen and on the
colour s c r e e n .  T E X T S  AVE,
SCRNSAVE a n d  C OL R S A V E
respectively point at the first letter of
the word which has just been started,
wrhile o u r  s ta n d a rd  va r i ab les
TEXTF1LE, SCREENMEM a n d
SCREENCOL point a t the current
position at the beginning of the new
line.

All we have to  do  now is use
Indirect-Y to move the data from one
position to  the other, while, a t the
same time, erasing the old position
with a space.

This is done in the second loop,
which I called "MOVELOOP" (lines
850 -  1020).

The Y-register is used to move the
data itself from the old position to the
new one and is therefore incremented
with every pass through MOVE-
LOOP,

The X-register, which holds the
amount of letters to be moved, serves
again as o u r  counter and i s  now
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decremented with every pass through
MOVELOOP. When X contains 0, the
job is done.

Wrapping it up

Finally w e  hav e  t o  update o u r
standard v ar iab les  ( T E X T F I L E ,
SCREENMEM and SCREENCOL) to
the proper position which is  now o f
course several rows into the new line.

I d o  t h i s  b y  trans ferr ing t h e
contents of  the Y-register, which after
MOVELOOP holds  the number  o f
letters w e  hav e mov ed, i n t o  t h e
accumulator and  then adding that
value to the respective position, that is,
TEXTFILE, S C R E E N M E M  a n d
SCREENCOL.

"T YA"  is  a very simple one byte
instruction which stands for "Transfer
the contents of  the Y-register into the
Accumulator". Since this  instruction
doesn't change the contents of the Y-
register I use it three times for all our
main variables.

You might like to know that 6510
assembly language has six of these very
straightforward a n d  eas y  t o  u s e
transfer instructions.
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this until membership number is received.

•  H e l p  and Advice
•  Dis c ount scheme
•  Subscription only El 0 per year (UK) plus El

!oining fee
If you are seriously interested in using or programming

any Commodore computer, then joining ICPLIG is a must!
For full details, send a stamped, addressed envelope to:

1 c 7  ICPLIG Members hip Secretary, Jack  C. Cohen,u g
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" T AY"  transfers the content's o f
the accumulator in to  the Y-register
and thus does the opposite of what we
are doing in our  routine.

" T AX"  transfers the contents o f
the accumulator into the X-register.
" T XA"  does this same thing the other
way round.

Finally, t he  lesser used " T X S "
transfers the contents of the X-register
into the stack-pointer, while " T SX"
does the same thing vice versa.

I nc iden t a l ly ,  t h e  l a s t  t w o
instructions constitute the only way in
which y o u  c an program the stack
pointer directly. In other words, if you
want to program the stack pointer, you
transfer its contents with TSX into the
X-register, do with the value whatever

FOR ONLY
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you want to do and then transfer the
result with T x s  back into the stack
pointer. But,  as I've said in  the last
article, y ou should d o  this  k ind o f
thing only  i f  you know exactly what
you're doing!

And Finally...

Figure 1  gives you a  lis t o f  the s ix
assembler mnemonics we have learned
about in this article.

In the next article I want to finish
our  w or dpr oc es s ing  t h e m e  b y
demonstrating how you can send the
textfile, created by our program, to the
printer and also save it  onto disk or
tape a n d  l o a d  i t  bac k  i n t o  t h e
computer again.

Figure 1

T AX =
TX A =
TAY =
T YA =
TSX
TXS

Transfer contents
Transfer contents
Transfer contents
Transfer contents
Transfer contents
Transfer contents

of Accumulator into X-register
of X-register into Accumulator
of Accumulator into Y-register
of Y-register into Accumulator
of Stack pointer into X-register
of X-register into Stack pointer

B A C K  U P !
T R A N S F E R !
C O N V E R T !
A N Y  PROGRAM

1 2 9  INC VAT8, POSTAGE

TAPE TO DISK
DISK To DISK
DISK To TAPE
TAPE To riv
,

,  E
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WITH THE AMAZING EXPERT CARTRIDGE

NOW INCLUDING THE LATEST V.3 UPGRADE
•  TH E ONLY USER PROGRAMMABLE BACK•UP & UTILITY FOR 6+12a E,4 MODE). I•  EASY & CHEAP TO UPGRADE - JUST E3.50 FOR UPGRADE SOFTWARE

ON DISK OR TAPE.
•  FULL M X M'CODE MONITOR.
•  SCREEN & PICTURE PRINTER DUMPS.
•  SPRITE EXTRACTOR & EDITOR.
•  SAVES PROGRAMS IN ONE FILE IEXCL. MULTIPART ONES).
•  SUPER EFFICIENT COMPACTOR • SAVE 3 OR MORE PROGRAMS PER DISIC
•  TURBO RELOADER & DECOMPACTOR • RELOADS & RESTARTS PROGRAMS

IN SECONDS.
•  EXPERT NOT NEEDED FOR LOADING BAC K

JOIN THE INTERNATIONAL EXPERT USER CLUB.

TrilogIc Dept. VC., Unit 1,
253 New Works Road
Bradford, BD12 OOP. Tel. 0274 691115

PLEASE STATE DISK OR TAPE SOFTWARE WHEN ORDERING.

FAST MAIL ORCER SERVICE NONWI CE)PATC
,
-- A L L  ' P F C E S  
I N C I N k r c  
1 1 . 6  
I  
c  
a x  
P A C Y C
I

GLAKNIEE ON ALI ITEMS PAYMENT BY CASH. CHEQUES PAYABLE TO TRILOGIC BY POSTAL CRCER
ACCESS. OR VISA ADD E EXTRA FOP EXPORT ORDERS PAYMENT IN STERIING ONLY PLEASE
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eagerly awaited follow-up looks  set t o  repeat that
success with avengence — Mekon's Revenge.
The Mekon has been plott ing the dow nfa l l  o f  Earth

after Dan foiled his  last scam which employed a deadly
asteroid. Scientists have been work ing night and day to
produce a genetically engineered race of Super Treens whose
awesome powers are sure to give the Mekon total victory,
Even now they are on their way ...

Dan. at the head of a Space Fleet hit squad. has managed
to penetrate the spaceship's defences. His mission is to seek
out and destroy the Super Treens dreaming of war as they
hibernate in their protective Plexiglass Life Support Bubbles
(my mates at Virgin believe in safe sacks),

The ship is  separated in to  four  br illiantly  coloured
sections lull of ordinary but deadly Treens and Space Fleet
troops. The lasers blast in all directions so Dan has to duck
and shoot his way through the throng. trying not to shoot his
own ITICI1 in the process.

Secreted around the complex are control panels which
operate force-field barriers. Any intrepid adventurer would
be well advised to shoot these out first because the minute a
Super Treen Bubble is  blasted a self-destruct mechanism
clicks into action. I f  Dan can't destroy all o f  the Super
TreCtIN and get to an airlock before the countdown reaches
tero, the whole section of the ship will be de-rezzed and take
him on a one way tr ip to obliv ion.

The t ime l im it  fo r  completing the spring treening is
extremely tight and only a few small errors are allowed. Ms,'
best advice is to spend some time memorising and mapping
the corridors, but be careful not to run out of energy. When
you then blast your first Super Treen you should at least
know where you ought to be going.

If Dan makes it  to the connecting passage to the next
level, a door closes behind him and he is protected from the
explosion.

The first level is relatively easy to complete but from level
two onwards the going gets tough. Convoluted corridors,
artificial gravity generators which push you away from your
goal, refuse crushers that turn you into space cabbages, ail
conspire to keep you from your goal. One way tubes suck
you in and blow you out miles from your intended location.
Life Support Bubbles appear in the strangest of places and
their control panels resemble the force-field generators so
closely that you can start the countdown before you realise
what you've done.

As you reach the higher levels. Treens and Space Fleet
troops disappear into hidden passages. Keep your eyes open
For this  because these short cuts can mean the difference
between life and death.

Assuming that you reach and complete the fourth level,

G A ME S  R E V I E W S

there's a nasty surprise waiting when you meet the Mekon in
an eyeball to fishbowl confrontation which really gets Dan
Dare's dander up. Armageddon out of  here!

When y our  proficiency level has reached mammoth
proportions and you can whizz through the spaceship like a
dose of assaults, it's not time to chuck the cassette in the bin
because another challenge awaits — you can become the
Mekon and try to beat Dan at his own game.

The Mekon's task is to release all of the Super Treens but
desperate Dan has triggered off the destruct sequence. If you
find the time (Unit tight as Dan, you'll never make it as the
Mekon. To succeed you'll have to zip around the corridors at
breakneck speed — no wonder the Mekon's green.

The programmers are credited as Virgin's Gang of Five.
Judging by their  results, Dan Dare II has been a labour of
love and the graphics are some of the best planned that I've
seen for a long time and the logic challenges even surpass its
precursor.

The version that I  received was a pre-release without
music but the sound effects are sufficient to keep me happy.
Anything over and above this would simply be a bonus but I
would liked to have seen a Hall of  Fame scoreboard.

Mekon's Revenge scores very highly on all counts and I
hope that the Gang of Five get to work on a sequel very soon.
Dan Dare — software of the future!

Touchline:
Name: Dan Dare 11 — Mekon's Revenge, Supplier: Virgin, 2-4
Vernon Yard, Portobello Road, London tV11 2DX. Tel: 01-727
8070, Price: £8.95 (Ca) 11295 (Disk),

Mekon's Revenge
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ice guys end up with Madagascar! That's the warning
issued to would be Lords of Conquest that take up
the challenge to dominate the world in this Electronic

Arts strategy game. This isn't an attack on Madagascar. but
a reflection on its poor strategic location and how despicable
Lords of Conquest players need to be to stand any chance of
winning.

Lords of Conquest can be played by up to four players or
on your own against a tough computer opponent and Fought
at three different skill levels, three different levels of luck and
over 20 different predefined maps or  one created by  the
computer or by you using the map creator!

The game is  developed f r om a  board game called
Borderlands and s o features easy t o  play  board game
gameplay c ombined w i t h  t h e  fl ex ibility  a n d  number
crunching of a computer. Each game begins by div iding up
the areas of the game map between the players with the game
level, deciding who has first pick and in a one player game if
either you or the computer has two or  four bonus areas.

The game is  then played in  turns  w ith each player
allowed t o  launch two attacks into adjacent areas. The
success o f  an attack depends on the opposing forces and
support available from neighbouring areas. These forces
consists of weapons (infantry ) and horses (cavalry) in the
basic game which can be transported about by boats in the
intermediate a n d  advanced, a l low ing  attacks  almos t
anywhere in the world.

The object of the game is total domination by anhilating
your opponents before they get you. In a one-player game
this is a simple head to head battle, but in a multi-player
game you just can't win on your own so you have to make
and break alliances to suit your needs.

A basic game can be won or lost by the player who has
control of the gold mines and horses rearing grounds. These
produce the wealth and horses necessary to raise armies and
create cavalry and with them launch attacks. You can also
use your gold reserves to build cities that not only add to the
defence of the area it's  in and the adjacent areas but also
doubles gold production in those zones,

In more advanced games the gold and rearing grounds
are joined bv coal mines, iron ore mines and timber yards
that all produce much needed resources at the end of' each
turn. In these more complex games the player must juggle
these resources to build weapons and boats to carry his
weapons and horses to foreign lands. For example, a weapon
can still be bought for gold but also made with iron and coal.
Similarly a city can be built i f  you have a combination of
timber, iron, coal and a little gold.

Changing the luck level alters the certainty of combat. At
its lowest level, combat is a simple matter of the highest total
winning with the aggressor winning any ties. I f  you increase
the luck you increase the doubt, since ties are decided
randomly and at the highest level the chances of success are

R E V I E W

LORDS OF.. .
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determined by the percentage of  attackers and defenders.
Lords of' Conquest is a superb strategy wargame that will

bring the worst out of you. Either when you're tackling one
of the nine levels o f  computer opponent o r  break ing
agreements with human allies, you'll discover depths o f
treachery and deceit you never knew you had. The game
displays these acts in  dramatic  style particularly  dur ing
combat as other players that have states bordering on the
action have to declare whether they will support the attacker

or the defender. Then the fireworks really start as anything
from " I  pressed the button at the wrong time" to"  we agreed
I could take that state" being used as excuses. Whatever the
arguments only one thing is certain and that is that there can
only be one winner. T . H .
Touchline:
Name: Lords ql Conquest. Supplier: Electronic Arts, Langley
Business Centre, 1 - 4 9  Station Rd. Lantrley. N i  Slough.
Berkshire„S
.
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program in memory so It doesn't matter how the program A
VpoST 1111r4r was loaded - from tape or disk - at normal or turbo speed. •
•  W A R P  2 5 .  THE WORLD'S FASTEST SERIAL DISK TURBO - NOW EVEN FASTER!' Limns
2 0 0  B L O C K S  I N  6  S E C O N D S !  2 4 0  B L O C K S  D U  S E C O N D S !  -  that even faster than some parallel systems. Built into
the cartridge - no extra hardware or software required. Includes supercost, warpsave, scratch, filecopy/convert. Integrated with normal disk Cubs
for supercompatibility - auto detects warp or normal format so nospecial load commands are required. Turbo sad lWarp 25 speed are entirelyIndependent ofthe cartridge with SUPERBOOT.

S I MP LE  TO USE Just press the button and make a complete backup - tape to disk, tape to tape, disc to tape, disk to disk,THE PROCESS IS AUTOMATIC - JUST GIVE THE BACKUP A NAME. •
T U R B O  RE LO AD.  All backups will reload at bubo speed, CIDMPLETELY INDEPENDENTLY OF THE CARTRIDGE. •
S P RI TE  KI LLE R-  Make yourself invincible. Disable sprite collisions - works with many •  • -  —

programs.

P R I N T E R  DUMP.  Freeze any game and print out the screen.
Eg. loading picture, high score screen etc. Works with most printers.
MPS 801, 803, Star, Epson etc. Double size, 16 shades,
reverse print option. Very versatile -
no user knowledge required.
:'•'• PICTURE SAVE. Save any Hires
multicolour screen to disk at the push
of a button. Compatible with Blazing
Paddles, Koala, Artist 64, Image
System etc

SPRITE MONITOR. Unique
Sprite monitors allows you to freeze the
action and view all the sprites, watch the
sprite animation, save or delete any sprite.
Load sprites from one game into another to
make customised programs,
•  P O KE S / CHE AT MO DE .  Press the button and enter those
pokes for extra lives etc., then restart the program or make a backup,
Ideal for custom games.

MULTI S TAG E  TRANS FE R.  Even transfers multistage programs from tape to :-
disk. The extra parts fast load -  a unique feature. Enhancement disk available for non'
standard multi-loaders (see below).

S UP E R CO MP ACTO R.  Ultra efficient program compaction techniques. Each program
' s a v e d  a s  a

•single file, 3 programs per disk side &pr ogr ams per disk, if you use both 'sides.

1  T E X T  MO DI FY .  Change title screens, high score 'screens etc. Put your own name into a game then restart it or
• ,

make a backup to tape or disk. Very simple to use. •  •

M O N I T O R .  Full feature Floating' type MACHINE CODE MONI TOR:MI  standard features plus many more:- assemble, dilasi;errible,
M x  dump, interpret, transfer, compare, MI, hunt, number conversion, bank iiwitching, relocate, load/save etc.
Uses no memory. Full printer support. • :  •

D I S K  MO NI TO R.  A special monitor for use on the RAM inside your disk drive. All the usual commands - a' usefulhacking fool.
W H O L E  DI S K COPY.  Copy a full unprotected disk in under two minutes with only one drive. •
FAS T FI LE  COPY.  Works with standard and Warp 25 Hies of up to 249 blocks. Converts formats to and-from Warp 25.

ii). FAS T FO RMAT.  Under 20 seconds. •

•  • T o o t a r r  CO MMANDS .  A whole range of useful new commands including: AUTO LINE NUMBERING, DELrrE,  MERGE, APPEND,
OLD, LINESAVE, etc., PRDI TERI MI ZR - list any program (Including directory) directly from disk to printer or screen without corruptingmemory. •  •

R E D E F I N E D  FUNCTI O N KEYS.  Single stroke commands for
operation of many common commands including: LOAD, SAVE, MI L
Load from directory - no need to type in filename,

TAP E  TURBO .  Designed to make turbo load/save for your own
programs. No screen blanking during loading.

•111111•111•IERA

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

.111111.0erf.vm.,,,

•

e

E NHANCE ME NTIF--
Contains routines for transferring many of the non-standard mult]doad
games from tape to disk. Over 40 titles. Latest additions are LAST

' M E M &  ROAD RUNNER (infinitive lives option). BLOOD 'N' GUTS
(play any event), DE CEP1s3R, LEADERBOIIRD EXEC and WORLD
CLASS, KILLED UNTIL DEAD, MASK, INDIANA JONES,
IMPLOSION, TAIPAN, plus all the classics including SUMMER
GAMES, WORLD GAMES, DRAGONS LAIR I and 2, GAUNTLET,
SUPERCYCLE etc. Works in conjunction with ACTION REPLAY. .
Disk includes GRAPHIC SLIDESHOW for displaying pictures saved
with ACTION REPLAY. Plus Warp 25, Superboot - non Action Replay
owners can speed up their expen' or 'freeze machine' programs to
see what they have been missing.L
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BUT r i m s  NOT ALL N o w  AVAILABLE FOR THE SERIOUS PROGRAM HACKER
ACTION REPLAY *V PROFESSIONAL" •  •  •
•  All the features of the normal Action Replay lif but with an amazing on board LSI LOGIC PROCESSING CHIP
Plus 32K operating system ROM thid 8K RAM C H I R
-
T h e  fi r s t  R A M / R O M  
b a s e d  
c a r t r i d g e  
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ALL THE MN IV FEATURES PLUS
FULLY INTEGRATED OPERATION.

The MK IV Professional' has all the features of the
MK IV plus an onboard custom LSI LOGIC

PROCESSING CHIP that integrates the whole
range of utilities and makes them

available at the press of a button
at any time.
EXTENDED MONITOR. The

'Professional' has an extra powerful machine
code monitor. Because it has both ROM and
RAM at its disposal the Professional can

freeze any program and then examine the
WHOLE OF COMPUTER MEMORY in its

frozen state including screen RAM,
ZERO PAGE and STACK
Full feature disassembly, compare,

fill, transfer, hunt, relocate, lump etc.
etc. In fact all the features of the best
fully blown monitor available. Return

to the frozen program at the press of a
key at the point you left it! An absolute

must for the program hacker - or even
the programmer who needs to de-bug his

program.
t  INTELLIGENT HARDWARE.
The Professional hardware is unmatched
anywhere in the world today. The special
logic processing chip can cope with
protection methods
as they appear by
reacting to its
environment.
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MR In TO MR IV lust send 59.99 and we will send you the new MK IV
Chip to plug Into your cartridge . Fitting is ve ry easy.
MN MI TO M R IV 'PROFESSI ONAL'. Send your old cartridge plus £19.99
and we will send you a new Professional M R  I V
MK 2 Action Replay owners can get 510 as part exchange against either the
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Acnon Replay will backup any program that any other cartridge can backup
-and more! It also has art unmatched range of onboard features. before you
buy check our competitors ads to see what they offer and see how many of
the Action Replay MK INT features are either not there or have to be loaded
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BY PHONEa'rk EZ L E

0782 273815
241wCredit Cord Lite

SALES ONLY
0782 273815

BY POST

f Z
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.
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payable to •
D a t e l  
E l e c D
o s i c s
.

RDER E •

EUROPEAN ORDERS
ADD 3100 P P

o r ie n t  COUNTRIES
ADD £3.00 P4 P

Fax Orden 0782 264510

DAC E
ELECEROMO

UNITS 8/9, DEWSBURY ROAD, FENTON INDUSTRIAL ESTATE,
FENTON, STOKE-ON-TRENT.

I T E C H N I C A L  ONLY0782 202258
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Constructing
a Compiler
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at the disk-based Commodore
6 4 o w n e r a lthoughg iv ena

reasonable knowledge o f  the target
machine. PLUS 4  and C l28 owners
(128 m o d e )  c o u l d  c onv e r t  t h e
programs as required. Over the next
few months. I hope to show you how
you can develop a new language for
your computer and a compiler to go
with it .  As  supplied. Commodore 64
BASIC lac k s  fac il it ies  t o  m a k e
effective use of  the numerous features
of t h is  power fu l machine. M a n y
companies now supply programs and
cartridges which will enhance poor old
BASIC 2 into something resembling a
modern p r og r amming  language.
Unfortunately, they  d o  nothing for
BASIC's sometimes painfully  s low
execution speed a n d  w h i le  many
compiled language systems do exist for
the 64, they tend to be very expensive
and thus  out  o f  the reach o f  many
owners.
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compiler writing in the hope that it will
inspire you to greater things. Writing a
compiled language system is  not  as
diffi cult as you may think. Perhaps the
most diffi c ult  pa r t  is  defi ning the
language itself: the commands and
their syntax. The language used here is
called F irs t Compiled Language o r
FCL: not a very original name I admit
but i t  will do for  now. FCL is a very
simple language w h ic h  pr ov ides
facilities for handling unsigned integer
values a n d  a ls o character s tr ings.
Some basic program control structures
are prov ided and fac ilities exist f o r
calling machine language subroutines.
Certain features have been borrowed
from other  languages. Those o f  you
familiar w ith  Ny c o/  may  recognise
certain F C L  fea tu r es  s u c h  a s
BEGIN/END b loc k  mar k ing  a n d
FORWARD subroutine declaration.
The terms "Procedure Div is ion" and
"Data Div is ion
-  h a v e  
b e e n  
b o r r
o w e d

from COBOL although they are used

We kick of f  our new series with an introduction to
developing your own compiled p r o , f v
-
a m m i n g  l a n g u a g e

By Steve Carrie

for reference only and do not require
explicit defi nition within a program_

What is a Compiler?

In s imple terms , a  c ompiler  is  a
program w h ic h  tak es  a  pr ogr am
written i n  a  s ome language a n d
produces a  f a s t  ma c h in e  c o d e
equivalent. The term "c ompiler "  is
often applied t o  another  ty pe o f
program, the assembler. The major
difference is  that "c ompiler
-  i s  m o r eoften applied to a high-level language
translator while "assembler
- r e f e r s  t oa p r o g r a m  w h i c h  t r ans la tes  a
particular microprocessor assembly
language. In  some eases (such as the
FCL system) an assembler may form
part o f  t h e  c ompilat ion process,
translating the output from the code
generator stage. I t  is  normal for  the
complete process t o  b e  s p li t  i n t o
stages. This allows certain parts to be
updated as required and often eases
the task of compiler construction since
each part may be tested separately'.
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languages a r c  c o in  piled; examples
PASCAL. On the other hand. BASIC is
usually a n  i n  I erpr e t ed language
(although BASIC compilers do exist).
The differences are discussed later, but
to confuse the issue, there is a sort of
halfway house. The FORTH language
system uses what is often referred to as
an in t e r a c t i v e  c o m p i l e r  a s  i t
incorporates the best features of  both
Systems.

Compiler Vs Interpreter
In an interpreted language system such
as C ommodor e  6 4  B A S I C ,  t h e
program tex t is  prepared us ing an
editor which is  normally par t o f  the
interpreter itself. This usually takes the
form of a line editor in which a line of
text is  entered, prefi xed by  a  l ine
number which determines its position
in the program. When the  code is

YOUR COMMODORE may 1988
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executed, t h e  in ter pr eter  beg ins
processing the text a t  the fi rst line.
Each l ine  is  scanned f o r  language
elements whic h w i l l  determine t he
operations t o  h e  carr ied out .  T he
syntax of the line has to be checked as
it is  executed. The actual operations
are carried out by subroutines which
are part of the interpreter code_ Once a
line has been processed, the interpreter
forgets all about it and goes on to the
next line. Because the program has to
be scanned in this way. the actual run
speed tends to be slow. Compare this
with the action of  a compiler.

Once again, the program tex t is
edited us ing some form o f  screen or
line editor. Here the s imilar ity  ends.
The compiler scans and translates the
whole program before execution. I n
some cases, a form of  pseudo-code is
produced which is then executed by a
fast i n  in I n  others , a n
actual mac hine c ode  pr ogr am i s
produced. T h e  execution speed i s
considerably faster than an interpreted
system because there is  no  need to
continually check the syntax o f  each
program l ine .  Runt ime suppor t i s
provided by a library of routines which
are either appended to the end of  the
final program or  loaded into another
part of  memory at runtime.

When you turn on your C64, you
can begin programming immediately
in BASIC  thanks t o  the interpreter
which i s  held i n  permanent R O M
memory. You can edit programs with
the built- in editor, load and sitY•e your
programs and RUN them. All of these
features a n d  m o r e  a r e  prov ided
courtesy o f  the BASIC interpreter. In
addition to these, the interpreter will
allow you to perform most commands
outside o f  the program: i.e. in direct
'node. The interpreter is  interacting
with you. Interpreters are generally'
interactive systems. This is useful when
you have to debug a program. You can
halt t he  execution o f  the program.
check variable values, alter  them as
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required and then cause the program
to continue. Although execution speed
may be s low, program development
and debugging is relatively quick and
easy.

When using a compiled language
system, s imilar  editor  fac ilities  arc
provided by an editor program which
must be loaded into memory_ Unlike
an interpreted system. no interactive
testing of the program may be carried
out. Debugging the program is a much
more complex affair due to the lack of
these interac tive fac ilit ies . Cer ta in
systems do provide debugging features
but these usually take the form o f  a
separate program, used alongside the
executable program at runtime.

On the basis of this comparison, it
appears that the interpreted system
scores better on program development
than the compiler whereas the reverse
is true for final execution speed. From
this, it would seem that some k ind of
interactive compiler would be ideal.
FORTH goes some way to providing
this seemingly idea l  programming
environment. FO RTH is  a language
developed some years ago f o r  the
control o f  r ad io  telescopes. T h e
compiler pr ov ides  m a n y  o f  t h e
interactive features o f  an interpreter
and once y o u  g e t  us ed t o  t h e
peculiarities o f  the language itself, it
becomes a n  ex c e l len t  s o f t w a r e
development system.

The FCL Compiler System

The FCL compiler has been written in
BASIC. Before you cringe, consider
what I ' v e  s a id  a b o u t  p r o g r a m
development and debugging. The only
other opt ion I  h a d  was  machine
language and it  is considerably easier
to develop the techniques in a high-
level language. The BASIC on the 64
is. as we have seen, an interpreted
language and the penalty is a painfully
slow execution speed. You could use
FCL to develop a new compiler so long
as you don't mind having your lunch
while it compiles...

The Bug File

This system isn't perfect F in  afraid.
There are one or  two problems with
this version, whic h oc c ur  main ly
within t he  library  routines  whic h
provide the runtime support. Most are
merely a n  inconvenience b u t  t h e
fourth point may cause a real problem.
Here is  the current lis t  although I
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expect that there are some that I have
not come across_
•  The autoincrement a n d  autode-
crement operators do not work. It was
intended that the ++ and -- operators
would provide autoinc. and autodec.
within expressions a s  i n  t h e  C
language. Wh a t  ac tually  transpired
was that they would only work when
applied to a single numeric variable.
•  The D E R  R() func tion does  n o t
behave altogether  sanely  i n  s ome
situations. I've found that a couple of
dummy DERR(I's is a good idea. I've
not been able to find why this happens.
•  On s ome occasions, reading a n
INPUT fi le which does not actually
exist may cause the machine to hang
up. A  R U N / S T O P - R E S T O R E
keypress will reset the machine.
•  After  an extended execution o f  a
program us ing s tr ing manipulation
and/or type conversion operators and
functions, the memory fi lls  up with
redundant strings. Due t o  a  design
flaw ( b y  y ours  t r u ly )  n o  garbage
collection facilities exist nor can they
be written for this version. The effect
of this is for the program to stop with a
memory f u l l  e r r o r  a f t e r  s o m e
considerable time. This may be OK for
most applications since the memory
given over to the storage of  strings is
considerable; t h e  memory  le f t  free
after the program is  loaded which is
normally in  excess o f  about twenty-
odd K.

The FCL Language

Before s ett ing o u t  t o  w r i t e  y ou r
compiler, y o u  s hou ld  defi ne t h e
language. I f  you are writing a compiler
for an established language then you
need only  follow the standard for  it.
Designing y our  own language is  a
challenge for  both your programming
skills and your  imagination. When I
originally started out on this project.
my intention was to write some kind of
super-assembler which would make
machine code programming easier for
beginners_ As the project developed. I
decided t o  be  more ambitious  and
write a high-level language compiler.
This brought its own special problem;
that o f  language design.

The first thing I had to do was to
define a  programming language. A t
one point I  thought about wr it ing a
compiler for BASIC 2, but decided to
walk before running! And so the FCL
project was born. The first thing was to
define t h r ee  groups  o f  language
elements; statements, operators and
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fu net ions. T hes e a  re defi ned a s
follows:

Statements ar e ac tual program-
ming commands N,yhich cause some
immediate ef fec t  s uc h  a s  screen
clearing ( CLS)  o r  decis ion c ontrol
(I F/ELSE/EN DI E).

Operators Arithmetic . logical and
relational operations causing effect on
one or  more variable quantities. For
example; add  ( +) ,  mult ip ly  (
4
9  o r
logical exclusive-or (XOR ).

Functions Language elements
which return a result when given one
or more parameters. The LEN. ASCII
and SYSFN functions are examples.
These appear in an expression.

The next task was to decide what
kind o f  data this  language should be
able to handle. Since this was my first
attempt at such a project. I decided to
keep things  s imple and allow only
Unsigned integer and character string
types. Facilities fo r  type conversion
were considered necessary a n d  s o
functions such as ASCII and CHAR
were included.

The nex t section i s  basically a
programmers' reference manual f o r
the language. I t  details items such as
variable declaration and explains each
staement, operator and function_ I f
you g o  o n  t o  develop y our  ow n
language, i t  may  be a  good idea to
write everything down i n  a  s imilar
form to this before you start to design
and program your compiler.

FCL Programmers Reference

In th e  following document, l ud ic
characters are used to highlight FCL
language elements. The source editor.
EDIT selects lowercase mode when
executed. Please note that the F CL
compiler w i l l  n o t  accept uppercase
characters except where they  occur
within string literals.

A F C L  program consists o f  a
var iable dec la r a t ion  s ec t ion ,  a
program ins t r uc t ion s ec t ion a n d
optionally one or  more subprogram
instruction sections. T h e  v ar iable
declaration par t  is  called the Data
Division and the instruction section is
called the Procedure Div is ion. These
names are for  reference only and are
not required in the program unlike the
COBOL language from which these
terms a r e  bor rowed. Subprogram
sections are subprocedures which have
the same basic construction as  the
main procedure but are identifi ed as
subroutines  b y  t h e  s ub r ou t ine
statement.



All variables and subroutines must
be declared before they are referenced.
This means that subroutines should be
placed in the program before the main
Procedure Division or be pre-declared
using t h e  .
f o r w a r
d  
s t a t
e m e n
t .  
I
f  
a

subroutine has been pre-declared with
forward then  i t  mus t  b e  defi ned
elsewhere, t y p i c a l l y  a f t e r  t h e
Procedure Div is ion.

A procedure section always starts
with a begin statement and ends with
the end statement. This is true for both
the Procedure D iv is ion  a n d  a n y
subroutines. The compiler will pr int a
warning i f  i t  fi n d s  a  v ar iab le
declaration within a procedure but the
variable will s till be defined. An error
condition occurs if  the compiler finds a
program in s t r u c t io n  o u t s id e  a
procedure; ix , in the Data Division. In
this case, the instruction is  ignored.
Should a n y  e r r o r  oc c ur  d u r in g
compilation, t h e  c reation o f  t h e
symbol and literal data fi les w il l  be
suppressed thus effectively preventing
code g e n e r a t io n .  S h o u l d  o n l y
warnings be flagged then the creation
of these files will proceed as normal.

The Data Division — declaring
v a
r i
a
b l
e s

All variables to be used in the program
must be declared here. You may also
pre-declare any subroutines which are
not explic itly  defined unt il after  the
Procedure D iv is ion.  Var iables  a r e
declared using the var statement along
with descriptors int, string, and arrav.
A var iable o f  the type " in t "  is  an
insigned integer  whose v alue may
range f r om 0  to  65535 inclusive. A
variable of type string is a sequence of
characters o f  length up  to  255. The
array descriptor creates an array o f
either in: or string types.

Variable a n d  subroutine names
must b e g in  w i t h  a n  a lphabet ic
character a n d  m a y  c on ta in  a n y
alphanumeric characters thereafter.
The maximum length of  a variable or
subroutine name is 20 characters. FCL
reserved words may not be used as
variable names. The name "a"  is also
illegal. S o m e  examples  o f  v a l id
variable declarations are given below:
Var int counter,. maxcount
var string inputline
var int table array (10)
var string edit array (200)

While dec larations o f  dif fer ing
types must be made on separate lines,
array and non-array variables o f  the
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same type may appear on the same
line. N o t e  a ls o  t h a t  y o u  c annot
dynamically define arrays ix .  var int
xyz ar ray  (abc) where "abc "  is  an
integer. You may use integer variables
as subscripts in  a  procedure section
only. S o m e  ex amples  o f  i l lega l
declarations are shown below:
tat' int count, string line -  dont mix
types
var str ing table array  (cou nt ) -  no
dynamic decl.
var int bset -  bset is reserved

Pre-declaring Subroutines

Normally, a  subroutine s hould b e
defined before the Procedure Division.
The forward statement allows you to
pre-declare a  s ubr out ine t o  t h e
compiler thus allowing you to place it
anywhere in the program. When you
declare a subroutine in this way you
must explic itly define it somewhere in
the program otherwise the compiler
will report an error,

The external statement may also be
applied to subroutine names. This sets
up a  d u m m y  referenc e d u r i n g
compilation. I t  is possible to use this
feature t o  mak e  spec ial c alls  t o
machine code programs in memory at
runtime, This  is  not a recommended
method of  making such calls. Refer to
the s y s c all s tatement a n d  s y s fn
function descriptions for details. Using
external in this way involves editing the
intermediate. ASM fi le produced by
the CO DEG EN stage, A n  example
Data Div is ion is shown below:
Example of a comment line

; Example of a Data Div is ion
Var in: max, mini a r r a y ( 5 0 )
var string userinput

; typical forward declaration

; forward getinput,printkeys

, explicit defined subroutines go here

; start of  Procedure Div is ion

The Procedure Division — begin
and end statements

All program instruction lines  mus t
appear within a block bounded by a
begin/end p a i r .  T h i s  app lies  t o
instructions w i t h i n  a  s ubroutine
definition as  we l l  as  those i n  the
Procedure D i v i s i o n .  T h e  e n d
statement generates different c ode
depending on the context in which it is

used. I n  the Procedure Div is ion i t
generates a  pr ogr am ter minat ion
sequence whils t i n  a  subroutine, i t
generates a return-from-subprocedu re
sequence. Should any instruction line
appear outside o f  a begin/end block
then the compiler will report an error.

Numeric Expression and Literals

The compiler is  capable o f  handling
dec ima l ,  b i n a r y ,  o c t a l  a n d
hexadecimal numer ic  literals . I n  an
expression, t h e  w ay  i n  whic h t h e
compile will interpret a literal numeric
quantity is  determined by  a  special
character prefix. The dollar ($) denotes
hexadecimal: the percent (
(
. 4 , )  d e n o t e s
binary; the ,
g  
d e n o t
e s  
o c t
a l .  
S h
o u
l d

there b e  n o  prefi x , t h e  c ompiler
assumes the literal to be decimal, the
following examples w i l l  hopefully
make this clearer:
58000 As s umed to be a hexadecimal

number.
(
.
•
:
4
,
1
0
1 
I  
A
s
s
u
m
e
d 
t
o 
b
e 
a 
b
i
n
a
r
y

number,
01 741 Assumed t o  b e  a n  oc ta l

number.
3212 A s s u m e d  t o  b e  a  dec imal

quantity.
Note t h a t  depending o n  t h e

number base used, certain characters
may be considered illegal i.e. octal only
uses numer ic  characters 0  t o  7
inclusive, 8  and 9  being considered
illegal.

In a numeric expression you may
include operators, numeric variables,
numeric literals and numeric functions
(i.e. those returning a numeric result).
The compiler performs type checking
on an expression and will report a type
mismatch error  should i t  detect any
type irregularities such as an attempt
to assign a string to numeric variable,

String Expressions and Literals

Only certain operations are allowed on
strings such as concatenation ( joining
strings u s i n g  + )  a n d  r e la t iona l
comparisons. There are a number of
string functions available. An attempt
to assign a numeric quantity directly to
a s tr ing variable w i l l  cause a  ty pe
mismatch error.

A string literal should be delimited
by quotes ( " ) .  A n y  character may
appear w i t h in  a  s t r ing inc luding
uppercase letters  a n d  asc ii c ontrol
characters, T he total length o f  any
string quantity  must not exceed .255
characters otherwise a  s tr ing length
error will occur.
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Subroutines

A subroutine is a sub-procedure whose
structure is s imilar to that of the main
Procedure Div is ion b u t  is  declared
outside of it. A subroutine consists of a
subroutine statement followed b y  a
block of program instructions inside a
begin/end pair. The subprocedu re may
contain a n y  o f  t h e  p r o g r a m
instructions whic h are v alid i n  the
Procedure Div is ion inc luding calls to
other subroutines. Also provided is the
return statement whic h allows  t he
programmer to  force a return-from-
subprocedure from a point other than
the end of the subroutine. Any attempt
to place a subroutine defi nition inside
any procedure will cause the compiler
to abort with a fatal error.

To call a subroutine, you can either
simply p lac e  t h e  n a m e  o f  t h e
subroutine on a line by itself or use the
more specific call statement. Both will
produce a call to the subroutine. An
example is shown below:

: Example of the use of subroutines

Data Division

var int maxcount.count
forward countup,countdown

; Procedure Divis ion

begin
; Example of call by name only
countup

Example of call bvc a l l  statement
call countdown
end

: Subroutines

subroutine cou ntup
begin
<instructions>

end

subroutine countdown
begin

instructions
end

Operator Precedence

The order in which operations in an
expression are carried out is known as
the order of precedence. The compiler
will effectively rearrange the order of
elements in an expression according to
the following table which is in order
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from the highest to lowest precedence;
I. Functions
2. Decrement/increment (-- and ++)
3. Div is ion/Multiplication ( /  and #)
4. Subtrac tion/Addition (- and +)
5, Relational comparitors ( <  „ >
>  =. <  >  and =)
6, Logical operators  ( N O T , AN D ,

XOR and OR)

With in  t h e  g r o u p s  s h o w n ,
precedence is from highest to lowest.
i.e. in  an expression A N D  would be
evaluated before OR.

Multiple Condition Testing

As in BASIC you may test for multiple
conditions i n  o n e  l i n e  u s in g  a
combination o r  the  relational a n d
logical operators, A  TRUE condition
evaluates as I (not -I as in BASIC) and
a F ALSE condition evaluates as O.
This  i s  a l s o  t r u e  f o r  s t r i n g
comparisons; i.e. the result of a string
comparison is a numeric quantity, 0 or
1. The following are examples of valid
comparisons:

i f  c ount  >  5ur max int=10*minint
(count)
result=inputstring=userstring
write 3*(inputstring=userstring)

Refer later for description of  the if
and i i t h e  statements. Note that the
system tests for  a FALSE condition
rather than a TRUE one. This means
that in an expression such as ifflag. the
variable "fl ag" is tested to  see i f  i t
contains the value of FALSE (0). Any
non-zero value in "flag" will evaluate
as TRUE.

FCL Program Statements

In this section. the following notation
is used:
<  address I6-bit numeric value

representing a mem-
ory address
A s e q u e n c e  o f
operators and func-
tions  w h i c h  w i l l
evaluate to a quantity
Variable of any type
Numeric expression
String expression
Expression testing
some condition

<  instructions>A s e q u e n c e  o  I
program lines

< channel >  N u me r i c  expression
representing a chan-
nel number

<expression >

< variable >
< num exp>
<  str exp
<  condition
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<fi lename> S t r i n g  ex pr es s ion
representing a  v alid
filename

<  writelist > A n y  valid expression
for output

readlist >  A n y  variables f o r
input

Square brackets [ and are  used to
denote optional parameters whilst a
‘rert ica I b a r  (  I )  separates legal
parameter options.
Setting memory locations: bset and wset
1. bset <  address> , < numexp >
2. rise! <address > , <numexp >

I. A  s ingle by te i n  memory  a t  <
address >  is set to the value of < num
exp >  whic h must be in  the range
0.255.
2. Two consecutive bytes in memory at
< address a n d  <  address >  I  are
set to the value o f  <  num exp >  in
normal lo/hi-byte order.

Program control I :  loop/while/end-
loop /w hen

loop [when <  condition >1
<  instructions>
oulloop [when <  condition >  1

The loop/endloop pair allow a set of
<  instructions >  t o  b e  repeated

depending on one or more conditional
expressions. The while/when options
allow testing of conditions at the start
and/or end of the loop.

With loop while <  condition >
the loop will be entered only if  the <
condition >  e va l u a te s  T R U E
otherwise control is passed to the first
instruction fol lowing th e  corresp-
onding endloop statement.

With en/loop when <  condition > ,
an exit from the loop will occur only if
the <  condition >  evaluates TRUE
otherwise control i s  passed to  the
corresponding loop statement. Note
that i f no condi tion i s  tested for at
either end then the loop will continue
indefinitely i.e. an endless loop.

Program Control 2: ifielse/endif

if <  condition >
<  instructions I  >

[else <  instructions 2 >
endif

If <  condition ev aluates  TRUE
then <  instructions I >  is executed. If
the optional else clause is included and
<  condition >  evaluates FALSE the

<  instructions 2 >  i s  executed. The
endif statement must be inc luded in
either case.



Input/Output I :  charout

Charow #  c hannel >  ,1 <  num
exp >

This is the basic character output
call which outputs a single character
whose ascii code value is <n u m exp>

Normally the screen is used unless a
<  channel >  is  specified. In this case
the <  channel >  mus t  have been
previously opened b y  t h e  lopen
statement.

Input/Output 2: fopen and fclose

I. fapen <  channel > • < lilenante >
Ibr  in
/Close <  channel >

1. Open a disk fi le <  filename > via <
channel >  for  either inpw and output.
The <  channel >  number must lie in
the range 2-255 inclusive; channel
numbers 0,1 and 15 are illegal.
2. C los e a  dis k  fi le  opened v ia
<channel >  .

Input/Output 3: write

wr ite' #  <  channel > . ]  <  writelist >

Output data t o  the screen ( o r
<channel >  ). The <  writelist >  may
contain n u m e r i c  a n d / o r  s t r in g
expressions. T h e  w r i t e  c o n t r o l
characters (: : )  cause different effects.
Normally, a  carriage return w i l l  be
output af ter  a  <  writelis t >  T h e
s emic olon a n d  c o m m a  a l l o w
prevention o f  this thus allowing basic
formatting t o  be carried out. Both
force utput to commence at a specific
position after the last pr int position:
the semicolon at the next consecutive
position and the comma at the next
tab; the screen is assumed to he split
into 5 tab positions at intervals o f  8
characters. The apostrophe () forces a
carriage return.
Examples o f  write statement lines.
write "The answer is " ;total
ir r ite'"Hello CBM
write 7 ,  table(pointer)
Input/Output 4: read

read #  <channel >  <  readlist >

This statement allows input of data
at runtime into specific variables. You
may only specify variable names in the
<  readlist >. Either string or numeric
variables m a y  b e  inpu t .  Var iable
names are separated by commas in the
readlist. The cursor is switched on and
input takes place at the current screen
tulle position (screen only).
Examples of the read statement.
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read table(count)
read startaddress.endaddress
read # 3.startnumber,name

Miscellaneous Statements: call,wait,
halt,syscall
cls

Clear the  screen and home the
cursor to the top-r ight corner of  the
screen.

<  num exp >

Causes the computer to wait for a
specified time, the actual time period
being given by <  nurn exp > .  Since
the basic t ime unit  is  1/60th o f  a
second, a delay of I second is achieved
with wait 60.
halt

Forces the program to terminate.

sTsrait <  address >

Execute a machine code subroutine
beginning a t  <  address >  T h e
subroutine mus t end w ith  an  RT S
instruction. See also the s•stiz function.

byte( <  address >  )

Returns the value contained in the
memory location at <address >

word( <address >  )

Returns the value of the word at <
address >  a n d  <  address >  + I .
Similar to bytcexcept the a 16-bit value
is returned.

len( <s t r  exp )

Returns the length of <s t r  exp>
If  the <  s tr  exp >  is  valid, length is
always in range 0.255.

ascii( < str exp )

Returns the ascii code o f  the first
character in <s t r  exp >

stop( <n u m ex p>

Ev a lu a t e s  T R U E  i f  t h e
RUN/STOP key has been pressed. The
<  num exp >  is  a dummy parameter.

key( <  num exp > )

Evaluates TRUE i f  any key other
than s h i f t ,  r un / s t op  c on t r o l  o r
commodore has been pressed. The
<  num exp i s  a dummy parameter.
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charin( <  channel >

Returns a numeric character code
From <c hanne l> I f  <  channel >  is
zero, the keyboard is the input device.

lawn( <  num exp > )

Returns the value of the I/O status
bytes. I n  BASIC this the reserved
variable ST. The <  num cxp >  is  a
dummy parameter.

&tat(  <  nurn exp >  )

Returns the disk status value i.e.
the error code. Again <  num exp i s
a dummy parameter

String Functions

char( <  nu mexp >  )

Returns the character whose ascii •
code is given by <  num ex p> which
must be in range 0-255.

<  num exp >  )

Returns the literal of < num exp >
as a string.

/eft( <  sir exp >  <  num exp )
Returns the let most < num exp >
characters of  <  str exp >

right( <s t r  exp <  num exp >  )

Returns the rightmost <  num exp
>  characters of  <  str exp

mid( <s i r  exp >  <  num exp 1 >  ,<
num exp 2 >

Returns a substring of < num exp
>  characters f r om <  str exp >

starting at position <  num exp 1 >

sysfit( <  address >  <  str exp )
Passes control to a machine code

s ubroutine a t  <  address >  •
Parameters are passed in <  sir exp >
in the following format:
accumulator—x register—y register--
flags

This four character string format is
used t o  return t h e  values o f  the
registers in the same order.

derv( <  num exp >  )

Returns the disk status string. The
num exp >  is a dummy parameter.

To be continued
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,fi lled with Monets and Renoirs heads for Germany and it is
at the station of Metz that you. Pierre LeFeu, a member of
the French Resistance first catch up with it. Your objective is
to steal the train back and return it  and its contents to the
people of  France,

It is  midnight when you and your companion Le Duc
attack the station. You must provide cover for him as he tries
to board the train. This  involves shooting soldiers who
appear behind lit windows of thestation building before they
shoot you. Get hit once and it's game overtime. No five lives
here,

Lc Duc signals to you when he is ready and all you have
to do now is get the train back to western lines before dawn.
Fortunately you do have some experience to give you a
hand.

Operating the train involves coming to terms with the
various controls in the cab. Throttle and brake are fair ly
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which way the war was going. Different Germans
responded i n  dif fer ent  way s ,  So m e  t r ie d  t o

'ngratiate themselves with the Allies  and prove that they
really were decent chaps after all and had only been obeying
orders. Others tried to prepare for a life of luxury once all
hostility had cesaser, presumably in South America.

One such German was Hermann Goering. Commander
of the Cierman Air  Force, drug addict arid art collector. The
term collector is  used in  its  loosest sense. H e  used the
German occupation of France to appropriate as much oft he
French national art treasures for his own personal pleasure_

As the German armies withdraw from France, so a train

simple, but you must also make sure that the furnace is well
stoked if you are to maintain a good head of steam. There is a
steam blow off facility -  needed in case the boiler is about to
blow up and you must learn the system of whistles which will
alert the resistance to switch points for  you.

As you progress y ou can monitor  your  pos ition bv
summoning up a map screen, You will have to negotiate
attacks from enemy night fighters as they attempt to strafe
the train as well as gunboats when you cross a river. These
boats cannot be outrun so you need to stop on a bridge and
blow them out of  the water before they can blow you up.

Stations are a different proposition. You can run them if
ou choose but stopping might be necessary in  order to

refuel. Once you have taken a station -  played in exactly the
same way  as  y ou  attacked Metz ,  y ou also have the
opportunity to send a signal to the resistance. You can ask
them to take a bridge or station for you but they will only be
able to hold it for two hours so it's up to you to make good
time, especially i f  you want repairs in a station.

The g a m e  i s  ex c ellent gr aphic a lly  a n d  i n i t i a l
addictiveness is high. Control is similar to that in the game
Dambusters in so much as you press different keys to give
you different views -  inside the engine, forward and rear
lacing guns and the map screen.

The gameplay is limited though being a lot simpler than
Dambusters with the arcade sections being particularly easy
after a while. Although N, ou can try different routes and the
three diffi culty  ratings i n  order  t o  improve your  fi nal
assessment. once I liad completed the game. I didn't feel any
great urge to return to it. G . R . H .

Touchline:
Name: fl u
,  
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Lanfger BUSilleNS Centre. 11-49 Station Road, Langley. NI%
Slough, Berks SL3 7YN. Tel: 0753 49442., Price: 0 .95 (Ca)
t14. 95 (Disk).
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sprites can lif t  a dull program
into a  new dimens ion. The

ability. to design a series of characters is
an essential skill which, once mastered.
leads the way to professional results in
utility  creation as much as in  game
production. UDG s  are based o n  a
simple 8X8 pixel gr id but sprites are
slightly more complicated to create on
their massive 24x2 I pixel grid.

Faced w i t h  t h e  pr oblems  o f
standard and multicolour modes, the
prospect f o r  t h e  b e g i n n e r  i s
overbearing hut  the hardest par t is
typing in the reams of data which make
up the characters. With eight bytes per
UDG and a possible 255 characters.
the best way to enter the data is to use a
graphic design program which allows
you to  construct a graphic on a gr id
and save a whole section of  memory.
This block can then be loaded from
within t h e  mas te r  p r og r am.  A
co mbined o r  c ompan ion  s p r i t e
designer is  also desirable but  make
sure t h a t  b o t h  programs hav e a
in o p t i o n .

ROM Raiding

UDGs are s imilar  to  the characters
that the ROM uses and i f  some of the
ROM characters are needed on  the
sarne screen as the LIDGs they have IL)
be downloaded fi rs t. This  is  not  a
simple case o f  peeking and pok ing
because the ROM is banked away out
of sight beneath the I / O  registers at
53248 through 57343.

When accessing t h e  charac ter
ROM all I / O  functions are disabled,
including the keyboard so care must be
taken to get this  part of  the program

G ETTIN G  I N T O  G R A P H IC S

Character
Building
Get yOUr sprites and UDGs ready for action on the

starting grids

Fig_ 1

By Norman Doyle

correct. I f  a  mis take is  made the
computer will be as dead as a dodo
until i t  is  switched o f f  and then on
again. This  is  yet another reason for
saving before running.

Characters and screen must lie in
the same I6Kh section of mentor> and
this will vary according to your needs_
For th is  reason the  R O M  Raider
routine i n  t he  Lis tings  section has
certain values which must be allocated
before r u n n in g .  T h e  b l o c k  o f
characters which are moved by  this
routine inc ludes t h e  alphanumeric
characters and a l l  the punc tuation
marks, 6 4  characters i n
character consists o f  eight

all. Eac h
by tes an
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each hit of every byte represents a pixel a (
when the character is printed onto the
screen.

Creating UDGs

LIDGs use exactly the same size grid as
the normal R O M characters -  8X8
pixels. Ev en i f  y ou  don ' t  o w n  a
character designer You can s till define
your own characters by  following a
Few simple rules.

A character grid is shown in figure one.
Every r ow  is stored as a byte of

memory and the squares which make
up a byte correspond to the eight bits •
of the byte, A pixel is turned on if  a bit
is set to one and turned off if the bit is •
zero. Ea c h  s quar e h a s  a  v a lue
according t o  i t s  pos ition whic h is
devised so that each value between
zero and 255 gives a  unique shape
which covers  a l l  o f  t he  poss ible
combinations of on and off  pixels.

A charac ter  c a n  therefore b e
defined as a  series o f  eight decimal
values as we have seen with the ROM
Raider routine. On the screen the letter
A looks like this:

-
=

24
60

102
126
1032
102
102

Fig. 2

=1
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The number beside each r ow is
derived by Lidding all o f  the values at
the top of a column which correspond
to a turned on pixel in that row of the
diagram. This can also be applied to a
designed character:

QC Q C  - rN  4 :

-  152
= 7 2

-  6 0
10

,  9
= 2 0

34
34

Fig. 3

Access to the new character set is
achieved through the low nibble of
location 53272 af t er a l l  o f  t h e
necessary bank switching and screen
positioning has been completed.

Selecting where the characters lie in
the character set requires a little bit of
common sense. I f  characters are to be
used it is best to allocate them the same
values as the ROM uses. For example.
the letter A should be the second group
of eight bytes. This means that it can be
placed on the screen by  pok ing the
value of I to the screen location where
it is to be displayed, just as you would
if you were using the ROM characters.

The colour  o f  the character is
stored in  the normal memory  map
(5529(110 56295). To assign a colour to
a character, a value must be poked to a
corresponding m e m  o Ty l o c a  t i on
within the map. Any of the 16 colours
can be chosen but a character moving
across the physical screen map in
have i t s  movement shadowed b y
'liming its colour around the colour
map, it doesn't happen automatically.

Colourful Characters

Standard UDGs only use two colours.
a foreground c olour  (switched o n
pixels) and  a  background c o lour
(switched o f f  pixels). This  limits  the
visual impact of the character and the
use of multicolour characters can help
here, buy at a price.

The mult ic olour  character g r id
only has half  of  the resolution o f  a
standard character - 4X8 pixels. This is
because the  c olour  information i s
stored on board the character by  a
clever use of paired bits.
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The bes t  w a y  t o  des ign t h e
character is to use colours or shading
to represent each of the four permitted
colours o f  t h e  character, Alway s
remember that one o f  the colours is
limited to the first eight colours in the
numerical sequence from zero to IS:

1 fulticahltir 2
A 7  •,-)

Background
ne •  -

ffi llINEE1111•Win/A, .11
Y / 7 A\N

.
\

V
.
A
\
&  
N

A\N:
N

lit itt icotour 3

= SO
= 229

= 249
=• 229

249
-  229
-  249

MulticoMur

Fig. 4

The eight byte values f o r  the
character are calculated by allocating a
value to the paired bits o f  each pixel
using fi xed regulations. Background
colour is  always designated as  00.
Multicolour I  is  01 (binary value
Multicolour 2 becomes 10 (binary 2)
and Multicolour  3 is designated by I I
(binary 3). This  correlation between
the paired pixel value in decimal and
the name of  the multicolour type acts
as a useful reminder when creating the
characters. Substituting these values
into the grid we derive the following
values:

".4

\nnom

=

= 5 6
-  22.9
= 2.49
= 229
-  249
-  229
-  249

Fig. 5

The values look  s imilar  to those
which were calculated f o r  standard
UDGs and i t  is diffi cult to tell them
apart just by looking at the figures. Try
to display a multicolour character and
the differences soon become apparent.
Just as  R O M characters cannot be
used as  mult ic olour  characters, s o
m u l t ic o lo u r  U D C i s  a r c  o f t e n
unsuitable f o r  display  i n  s tandard
mode.

To switch the display f r om one
mode t o  the other requires a single
poke to 53270:
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POKE 53270. PEEK (53270) OR 16
M u l t i c o lo u r  m o d e  c a n  b e

abandoned b y  u s in g  a  s im i l a r
construct. substituting AN D  239 for
OR 16.

Colour Slots

The colour  is  selected fo r  the three
multicolour options  i n  one o f  two
ways. Multicolour  I  is  taken from a
alue pok ed  t o  563282 a n d  i t s

neighbour ing l o c a t i o n .  5 3 2 8 3 .
determines Multicolour  2, The values
contained in these locations can be any
of the colour values from zero to IS
but, without resorting to split screen
machine code routines, they are the
same colours  f o r  every multicolour
character on the screen.

Veil a t  least y ou don' t  have to
worry a b o u t  mov ing  t h e  colours
around the screen!

Multicolour 3  i s  s tored i n  t he
colour inap  and  determines i f  the
character is displayed in multicolour
or standard mode. The C64 is a very
unforgiving machine and I've always
suspected t ha t  i t s  des igner was  a
Yorkshirernan -  you don't get owt for
nowt and the price you pay here is a
reduced c o lou r  r ange. T h e  s ame
sixteen values may  be poked to  the
map but values up to seven display the
character in standard mode with the
assigned colour attribute following the
normal rules, l i t he  value lies between
eight a n d  fi fteen. t he  character is
displayed i n  mult ic o lour  b u t  t h e
colour of Multicolour 3 is derived from
the poked value minus  eight. This
means that the C64 steps back to the
old V I C  day s  w i t h  o n l y  e ig h t
foreground colours available.

The multicolour  mode is  limited
but c an produce superb results i f
handled properly. Use its weaknesses
wisely and the result can be deceptively
more c olour ful.  Ac ross  t he  whole
screen, the only  c olour  which can
differ for each character is M ul t icolour
3, s o  use this  as  the main c olour
whenever possible, leaving the other
two colours as shading or minor detail
hues. I f  the t w o  fi xed colours are
selected f r o m  the  extended c o lour
range (8 to 15), the colour range will
seem wider  and problems o f  colour
clashes will be less frequent.

In both  modes the background
colour which shows through will be set
by a poke to location 53281 but this is
not always the case.



Extended Backgrounds

No p ix e l i s  ac tually  switched o f f
because everything on the screen is
displayed as a colour. What we really.
mean by  an of f  pixel is one which is
turned on to display the background
colour which is normally fixed for the
full screen. In extended colour mode
this rule is broken, but the cost isa very
serious loss in the range of characters
which can be displayed.

Instead of  the usual 256 character
set. extended mode only has 64. These
are repeated four times and a different
background colour can be assigned to
each o f  the otherwise identical sets.
The colours are assigned by locations
53281 to 53284 and depends on bits six
and seven o f  the character's screen
mode. Refl ecting on this , you soon
realise why  on ly  64  characters are
available. When the value of the screen
character exceeds 61. the 64 b i t  is
altered. Since this  bit  determines the
colour, the system reverts t o  screen
code character zero (the 'at' symbol)
but w i t h  a  dif ferent background
colour.

The location that  the colour  is
taken f r o m  i s  determined b y  t h e
following table:

Bit
Pattern

00XXXXXX
OIXXXXXX
10XXXXXX
I IXXXXXX

Colour
Location
53281
53282
5 3
1
8 3
5 3
-
' 8
4

Code
Range
0 to 63

64 to 127
128 to 191
I V  to 255

The character colour is determined
in the normal way  using the colour
map but only standard character mode
can be used because the multicolour
locations a r e  us ed t o  select t h e
background colours.

Extended mode is controlled by bit
6 of  location 53265:

POKE 53265. PEEK (53265) OR 64

To turn the mode off again the OR
64 is substituted with AN D  191.

Though this  mode is  limited in
character range, it does include all of
the alphanumeric  a n d  punc tuation
characters which makes i t  ideal for
creating strik ing title or  text screens.

Sprites

The same rules apply  t o  sprites as
apply to character defining. A sprite is
,iust a movable block of characters with
a skeleton that looks like figure six.

The heavy lines in the gr id show
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how the sprite can be broken down
into character s ized groups . T h e
horizontal div is ions  a r e  o f  l i t t le
importance but the vertical lines are
important when defi ning a sprite in
memory.

Sprites consist o f  s ix  character
blocks w i t h  t h r e e  h a l f  h e ig h t
characters. This is devised so that each
sprite defi nit ion fi ts  i n  a  6 4  by te
block to  make memory management
easier.

A spr ite defi nition f o r  a  s ingle .
sprite row of 2.4 pixels is broken down
into three groups or eight hits as shown
in the diagram and these are written
into consecutive by tes  i n  memory
going across all three values for each
row in turn before starting on the next
row.

The example shown in figure s ix
would have a  confi guration fo r  the
first row of  O. 16. 0 and these would
occupy the fi rst three bytes of  sprite
memory_ .
1  h e  
s e c
o n d  
r o
w  
w
o u
l d  
b
e

placed into the next three bytes as O.
56. O. The other 57 bytes would follow
the same pattern until the sprite was
fully defined. This only fi lls 63 bytes.
The extra byte serves no purpose but in
cases where more than eight sprites are
used this  byte could be pressed into
service as a store for  the sprite colour
(in mult ic o lour  mode  t h is  w ou ld
correspond to Sprite Multicolour 2).

The problem is where to store all of
this information. The VIC chip 16Kb
rule applies to sprites in the same way
as it does to screens and character sets.
A quick bit  o f  arithmetic shows that
256 sprites could be defined in a 16Kb
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•—• C r  el •.0
r-4  • C,

, 0 .  0
-  0 .  0 .  0
-  0 , 239 .  0

15.239,224
15,145.240
23,145.232
23.145,232

-  58.110,  92
-  93,247,186
= 159,239.249
= 47,129,244
= 67,126,194
-  132.219, 33
-  136,219,
-  136,255,
-  8 , 1 0 2 .

8. 24,
O0
a 0
O0
O0

17
16
I
.a

0

block b u t  i n  practice th is  is  false
because the screen and character set
also need space within the block and,
under  n o r m a l  p r o g r a m m i n g
conditions. only  eight sprites can be
displayed on the screen at a time. I I
room does not permit the full range of
sprites t o  be held w ith in the VIC's
memory bank, a bit o f  slick shunting
can move the necessary data into this
area from elsewhere in the computer's
memory.

Eight bytes at  the end o f  screen
memory c o n t r o l  w h ic h  b lo c k  o f
memory the sprite defi nition is found
in. These locations can be found by
adding 1016 to the location of the first
byte of  the screen and the eight bytes
from th is  location f o r m the spr ite
pointers. F o r  example. the normal
screen starts at location 1024 so the
sprite pointers start at location 1024
plus 1016 — location 2040.

The values stored in these locations '•
determine the 64 byte block wl"ch is
used. When a zero is placed in any of
these pointers  the  spr ite defi nit ior
starts at the fi rst byte of  the current
VIC memory bank . I n  the example
used this would actually be the start
memory, location O. which is  not  a
good idea. A value of two would take
the defi nition from location 64 to 127.
which is  no  better. F or  the norma
hank the sprites can only  safely start
with a pointer value of 32 hut even this
would place the sprite defi nition right
at the start o f  Basic memory. A  few
sprites can, however. be squeezed in
the cassette buffer (pointer values 13 to
15 : memory locations 832 to 1023).
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CBM 128 0-mc. 1 71 Drive
Commodore 54C pack
1280 'Id 1571 Drive + Monitor
Cowen 120-0 Printer Ufacet
MPS 1CO3 Printer
Si*
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1541C Disc Drive
1571 DS Disc Dine
Phiips Med-Res colour mon
CBM 1901C colour PIM Hi-Res
CEA/ 190C101 0128 mcnitor
Panasonic KK-P1081 printer

.£399.00
£159.95

£499.90
£199.95

£ 2 4 9 . 9 5
113995
C169_013
£199.00

£ 2 9 9 . 9 5
£224.50
F99.00

El 7995

Outrun 2 9 9 9
Pegasus Elndot• 2 1 2 9 5
Patoon

£7.99
£10.96
C7.95
£7.50
C7.95
C7.95
C715
L7,95

£7.99

DISC
E11.95

Psycho Soldier  -
2 8 1 2Rampage   1 9 9 5
Sidearms
Terramex  1 3 : 9 5
rhundercross 7 2 9 9 5
VO...stem Games.
4th + Inches  2 9 9 9

29
-
95

5 1 3 0 ,
1
1 1 1
1 8 3 1
1
5

TAPE
Instant M e w    -SOFTWARE (TAPE ONLY

Andy Capp  2 9 9 5 C7.95 Pnntshop Companion  . - £24.95
A t m* *  World Games__ 1999 £7.99 An Studio  E 1 2 , 9 5 £15.95
APelis 18 19.95 £7.95 Graphic Adventure Creator,.  £19.95 £22.95
24slet Master 1975 C7.58 Prinishop  - C32 95
Braei Star 2999 C7 99 Mini Office II... C 1 2 1 5 (16.95
Nrionix Challenge -

2
9
9
5

C7_95 Ji•Lsisi d  - C16.95
Driller 214

-
95

0195 ACCESSORIES
Elite Hit Pack 21495 C11_95 CBM Oatacorder £29.95Flying Sharks
Gam Set Match
Hevain Smash Hits
I K +
Mine Outing
Knigfr Games 2.
Lire A T I =  . .
Manercir

2995
2 1 9 5

1995
1 9 9 9

9999999
1 9 1 9

2 9 / 3 5
2995

£7.50
£10.95
£7.95
£7.99
C7_99
£7.99
£7.95
£7.95

Map C641128 Recorder
0641128 Adaptor for any recorder....
C64I28 Disc drive/printer cable
Disc Nolcher
Box 1051/4' Axiom DSDO discs
Precision (10) branded discs
54C replacement casing for old 64
Lockable disc box (holds 100 51/4')

£24.95
. C19.95

£199
C 4 1 9

£9.95
...t7,99

C19. 95
C10.95

Sprite colours  are stored in  the
eight locations which start at  53287
and these colours relate directly to the
order of the sprite pointers.

Before a sprite can be used, it has to
be seen. Sprites are turned on through
location 53296 whose eight bits behave
like a row of  light switches, turn a bit
on and the sprite lights up. To control
each bit is not simply a case of poking a
value. The following syntax will serve
any purpose:
POKE 53296, P E E K  (53296)  O R
(2 •  SN)
For SN simply substitute the number
of the sprite which you want to see. To
turn it off again substitute AND (255-
2 ^SN) for the DR statemen(.

Brighter Sprites
Sprites can also be displayed in their
own multicolour mode which is totally
independent o f '  t h e  c h a r a c t e r
multicolour mode but follows roughly
similar rules.

Once more the sprites pixels are
paired horizontally giv ing a reduced
resolution o f  12 double-width pixels
per row. This gives the possibility o f
four colour tvpes: transparent and
three colours.

G ETTIN G  I N T O  G R A P H IC S

There are no limitations applied to
the range of colours in any of the sprite
multicolour registers but  two o f  the
colours are fixed for  all o f  the sprites
On the screen at one time. This time the
fixed colours are designated by  b i t
pairs with a!binary configuration of ()I
(colour stored in location 53285) and
11 (stored in 53286). A  bit pair of  10
takes its colour from the normal sprite
colour registers starting at 53287 and
can be varied for  each sprite.

A byte pair  of 00 is designated as
transparent whic h means  that  any
screen characters which it  passes over
will show through in  these areas. I t
should n o t  b e  c on fus ed  w i t h
background c o lour  i n  mult ic olour
character mode. I f  this point is  not
observed the result would be. in the
world's o f  Batman's sidekick. holey
sprites!

I f  one sprite is in multicolour it does
not follow that they all must be. Loc-
ation 53276 is another bank o f  eight
switches which can flick each sprite into
multicolour mode. Turn it off and the
sprite reverts t o  a  strange-looking
standard sprite.

Turning a  par ticular  spr ite in to
multicolour mode requires the same

Y O U R COMMODOREm a y 1988
37

'
,
/
,
/
,
/
,
'
,
\
.
t
i
S
A 
• 
"
L
/

sms,

S
R

slitSSMSSAIDesin

11111i/
-

kind o f
switching sprites on:
POKE 532.76. P E E K  (53276)  o r
(.2 ^SN)

Substituting A N D  (255-2 "SN)
will turn the selected sprite back into a
standard sprite.

Sprite and character defining takes
up a lot o f  memory and from Basic it
takes a lot  o f  time to poke data into
memory. T o  h e lp  s av e t im e  t h e
Character Saver listing can be typed in
and used. Load the saver program
before you start to define your sprites.
Poke the  sprites in t o  pos ition and
calculate the start and end inemor
.locations of the block which holds the
definitions. Typing SYS 49152 will set
the program in motion.
See lis tings on page 98.

command that is used for

MICH
DEPT. YCOM

snips
37 SEAVIEW ROADS WALLASEY • MERSEYSIDE • L45 40N. Telephone

24 Hr ANSAFONE
(051) 530 3013

Computer/TV lead (2m)  C 1 . 9 9
Head alignment kit (Specify model) £ 7 . 9 5
V1C•20 UHF modulator E 1 4 . 9 5
MPS WI ribbcn £ 1 9 9
MPS 1303 ribbons    £ 3 . 9 9
Star NL 10 ribbon   £ 5 . 9 9
Citizen 1200 ribbon  £ 4 . 9 5
Dalet Motherboard  £ 1 6 9 9
CHA454A/IC PSU  £ 2 4 . 9 5
Disc Demon   t i f a o g
Dolphin DOS 64  C 6 9 . 9 5
Dolphin XIS 129    C 7 9 . 9 5
Freeze machine  C 2 4 . 9 5
Data smart call   C 2 9 . 9 9
Ouch Disc + _   . .  C16.95

User port TR.', sytitch. C 5 . 9 9
C641VIC luxury comer.   •  E6.95
154111570 dust cover.. £ 4 . 9 9
C8M 64C luxury cover.. C 6 _ 9 5
Gehl 128 luxury cover__ £ 6 9 5
Neos mouse/cheese (disc or tape)._ C 2 4 . 9 5
Kann( speedlung icerstick  £ 1 1 . 9 5
Mach 1 loystiox C 1 3 . 9 9
Super •G
. 
C e n
t r o n
i c s  
p r
i n
t e
r  
m t
e r
f a
c e  
C
3
4
.
9
5

Nevi ram rricroswriched joystick  C 9 . 9 5

[ p r ic es  only on production of advert.I Personal callers welcome -  mail order 1

SOFTWARE (TAPE & DISC)
TAPE

1 Mens  1 9 9 5  C7 . 9 5
Bards Taie, -
Chuck sle agers AdVailleidtl Flight Trainer ..... ... -
Orscceery  -
E S -
S 5  
C 7
.
9 5

let Boys    1 ' 9 9 5  C7 . 95
L it
-
e l
u t
e     
2
9
9
5  
C
7
.
9
5

Mini Putt   1 9 9 5  C7 . 9 5
lima Hamster  -
2 9 9 5  
C 7 . 9
5

PHNI Pegasus    1 9 9 5  C7 . 9 5
Solid Gold -
2 9 9
5  
E 7 .
9 5

Stratton  -
Tetns    1 8 9 9  C7_50
'.endeance 2 9 9 5  C7 . 95

DISC
21495 £11.95
2/495 £11.95
21615 £13.95
21415 £11.95

.. t 1495 £11.95
£ 1 4 9 5 £11 . 95

E1495 £11.95
214
-
95 
£
1
1
.
9
5

21415 C11.95
0499 £11.95
21495 £11.95
214
-
95 
£
1
1
.
9
5

11495 C11.95ORDER BY PHONE WITH
HOTLINE 051-691 2008
Kt apologise lot any eiteretoon. omissions since going to otossLomomio

=  C H E M• • ' .'  CHARGE

Postage and Paciong
Items under t20 add M O
hems under E50 add £2.00
Perris .Chlf (
-
1 0 0  
a d d  
E 5 , 0
0

!terns over M O  add CIO For Grime 4 Couriev
ensuring delivery to you the day atter

despatch.
OtrerseaS ilistorners lEurneal• Full price
shown will cover Carriage and P ietas

Non European mid 5.A to terial•

OVER 700 TITLES AVAILABLE -  0 5 1 - 6 3 0  31111
CUSTOMER ENQUIRIESPLEASE SEND FOR YCOM 051-691 2008FREE PRICE LIST WITH M A I L  ORDER

FIRST ORDER 0 5 1 - 6 3 0  5396
POSTGIRO tNTERNAT(ONAL AUCTPTEO o r  POSTBANK POSTCHEOUE

ACCOUNTS



C o l u
m nVideo
We take an in-depth look
at the 8563 chip which
controls the video display
of the C128

By D. Anderson

128 P R O G R A M M I N G

erhaps one of the most interest-
ing aspects o f  the Commodore
128 is  the 80-column screen.

Indeed, the 8563 chip which controls
the v ideo display , has  some very
interesting aspects w ith in itself. A n
examination o f  t he  memory  map.
reveals that  the 8563 has only  two
locations reserved for  it. This would
tend to  indicate a very s imple chip,
without any  o f  the ' fr ills '  o f  earlier
Commodore graphic chips -  after all,
two registers can hardly  control any
earth-shattering effects.

However . C o m m o d o r e  h a v e
employed a n  u n u s u a l  t r i c k  i n
implementing th is  c hip. T he  usual
method o f  allowing access to a chips
registers, is to map them into memory
- this means that they can be accessed
directly with a  s imple PO KE to the
desired register. However, w ith  the
8563, we have a seldom used method,
in w h ic h  j u s t  t w o  locations  a r e
reserved in main memory. In order to
write to a register, the register number
is placed in the first location, and the
value to be inserted into it is placed in
the second register.

For Commodore users, this  may
seem a  rather  long winded way  o f
doing things . b u t  i t  does have its
advantages, namely, that  very lit t le
I / 0  space is required. Anyone familiar
with the old Color Genie will recognise
this technique.

The surprises do not stop there! I f
you search through the memory using
the monitor ,  look ing f o r  t h e  80-
column screen, you w i l l  not fi nd it .
Where has it gone? Well, the answer. is
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that it  is not in the memory. Strange,
you may  th ink ,  bu t  true! T he 80-
column screen i s  i n  i t s  o w n  self-
contained 16K or  RAM, which does
not appear in  the memory map. T o
access this, data intist be sent through
the two 8563 I / 0  locations. Again,
long winded. but i t  does mean that
your text screen does not gobble up
any of the main memory.

So, when Commodore tell you that
you h a v e  j u s t  b o u g h t  a  1 2 8 K
computer. you can tell them that they
are w r ong  -  you've g o t  a  148K
computer (128K main memory. I 6 K
80-column screen, and 4 K  o f  I / O
memory), How many 148K computers
do you know? Not many !

Now for  the bad news ! Due to the
complicated method o f  accessing the
8563, i t  means  t h a t  y o u r  M i C
programs w il l  be more complicated,
and a  lit t le slower (although i f  you
switch t o  2MHz  mode, this  should
compensate for  this).

The two locations in memory for
the 8563, are SD000, and SD001 -
register in  SD000. value in  SD001.
Some q u i t e  s tar t l ing  effec ts  a r e
possible by playing around with these
two registers, inc luding mov ing the
screen pos it ion.  s mooth s c rolling.
partial screen blank ing, and many
others.

Now, I  expect you want to know
how to  manipulate the text screen -
first, you need to know how to use the
two locations to store this data on the
screen. B y  investigating the kernal
print routines. I have been able to find
the locations which are necessary for
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this. By the way, if  you wish to explor
,
..:
the Cl28 kernal, the same addresses as
used on the C M  can be used -  as a
jump table has been inserted, so that
calls to the kernal will s till be to the
same place.

Register Meaning

$12 -  high byte of  the memory
location to be
manipulated

$ ll  -  low byte of  the memory
location to be
manipulated

F - c o n t a i n s  the value to
be stored

Next, we need t o  know how the
video memory is set out. By  sending
codes to the v ideo memory. I  have
been ab le  t o  p u t  together  t h i s
breakdown of the memory:

$0000 -
$0800 -
$2000 -

text screen
attributes for text screen
charac ter  d e fi n i t io n
data

Unfortunately. there are some had
side-effects to the indirect addressing
of the 8563. Firstly, since it is acting on
its own, independent o f  the main
computer, you have to make sure that
it has finished doing its last job before
you ask it to do another. This is done
by reading SD600, i f  the 8563 is not
busy, then bit-7 o f  this is  cleared. I f
not. we just have to wait until it is not.
Secondly, when you write the address
to be manipulated in registers $12 &
8I3, th is  i s  tak en b y  t h e  v ideo
controller, and it appears to change it.
As a result, if you do not get your value
to be stored in the memory in time, it
ends up in the wrong place -  very
useful ! BASIC ends up being much
too slow for this, and so unfortunately,
to access the I6K of RAM, we have to
use machine code. Figure 1 shows an
assembly l is t ing f o r  PO KF ing  a
chaiacter onto the 80-column screen,

128 P R O G R A M M I N G

Figures 1 and 2
LDX S I F
STX SD600

LOOP B I T  81)600
BPI. LOOP
STA $D601
RTS

If we want to read the contents of a
cell on the text screen, then instead of
writing the new value o f  $D001, we
read the contents of  81)001. Figure 2
shows an assembly lis ting for this.

I_DX S 1 F
STX SD600

LOOP B I T  SD600
BPL LOOP
LDA D601
RTS

:select register to use
:store register value

:wait until video is ready
;transmit value to be stored

:select register to use
;store register value

:wait until v ideo is ready
;transmit value to be stored

The attr ibute data  o n  t he  80-
column screen, is  considerably more
complex than that o f  the VIC  chip.
Besides the usual colour definitions, it
is also capable of flashing. underlining
and reversing characters. Inc idently ,
since the 8563 allows the character to
be reversed through hardware, there is
little point in defining a character set.
where hail of it is taken up by reversed
versions of the rest -  if  you write your
own software t o  us e t h e  reverse
attribute.

However, the most important bit in
the attr ibute byte, is  the one which
selects from which character set the
displayed character w ill come from.
This enables both sets of Commodore
c har ac ter s  t o  b e  d i s p l a y e d
simultaneously. (When s hif t /CBM is
pressed, the whole screen does not
change. as it does on the VIC chip's 40-
column screen.) Since both sets are in
the characterdefinition memory at one
time, this bit allows two character sets
to be displayed simultaneously -  thus
allowing a character set of 512. I f  you
wish to manipulate this attribute data.
it is  done in exactly the same way as
placing characters o n  t h e  screen,
except that the position o f  the video

memory is different, (See the memory
map given earlier.

Re-defining Definitions

Now, as I said earlier, the definitions of
the characters are a l l  stored in  the
RAM, so to alter these, we just read
new defi nitions in to  t l i is. and hey-
presto !  N o  need t o  bother  about
switching ROMs in or out, and no need
to bother about interrupts, as in the
VIC c hip.  Program 1 .  presents a
program that allows you to re-define
the defi nitions, and to  subsequently
save thetn on to  disk . The machine
code data which contains check digits,
so any errors are reported, contains
the r out ines  alr eady  discussed -
storing characters o n  t h e  screen.
altering the attributes, and altering the
character definitions.

Since the v ideo R A M  does not
appear in the normal memory map. it
is n o t  poss ible t o  save i t  o n  a
peripheral. Thus, it  was necessary to
transfer it  across into main inemor
before th is  process was  complete.
Users may like to examine this code
with the aid of  the monitor, Figure 3
shows a simple breakdown.

Figure 3

SA000 -  r e a d  value from video memory
SAUDI': -  s t o r e  the video memory into the main memory
SA0313 -  s t o r e  a value in the video memory
$A0.19 -  s t o r e  the contents of SB000-S1)000 into the video memory

Program 2 contains the routines necessary to retrieve a disk tile of character
definitions, and replace them into the video memory.

See listing on page 100
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highly acclaimed P r o Pak
from M i c r o b e t  w h i c h

comprises the Telemap modem and
(Y2) software. ProPak also includes a
year's subscription t o  Micronet,
Prestel and Telecom Gold. so. what
are you waiting for!?

How to Enter

Study the two cartoons on this page:
there are a  number o f  differences
between them. Once you have decided
how many differences there are ,
complete the entry coupon and send it
to the editorial address (see coupon),
Write the number o f differences that
you have found on the back o f the
envelope. I f  you don't your entry will
not be accepted.

The Rules

Entries wi l l  no t be accepted from
employees o f  ArRus Special ist

Enter our Spot the Difference this month and
you could be the proud owner of a Micronet

subscription and Telemap Pro Pak

C O M P E T I T I O N

Publ ications a n d  M i c r o n e t •
This restriction a l so  applies t o
employees' families and agents of the
companies.

Micronet Entry coupon

Name

The How to Enter section forms
part of the rules. The Editor's decision
is final and no correspondence will be
entered into.

Address
P o s t c o d e

Number of differences found

If I win I would like the format of ProPak to be:

Commodore 64
Commodore 128
Amiga

(Please tick as appropriate)
Closing date: 3Ist May 1988.

Post to: Your Commodore
Micronet Competition,
1 Golden Square,
London W1R 3AB
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are you wouldn't want to buy it when you saw what it
was about. American Football is one of those games like

cricket that people either love or hate. There is no middle-
ground.

It would be a pity  i f  you did turn your nose up at it
though. as it is the best simulation that I have come across so
la r.

Produced by Accolade, who also gave us the excellent
baseball simulation Hardball, 4th and Inches is both easy to
play and easy to get hooked to.

The game is entirely joystick controlled from selecting
your play from a menu to manoeuvring key players as you
try to complete the move.

You have two players available for each position. The
coach's screen gives you an assessment of  each player and
allows to substitute at will, Each player is rated according to
his speed and strength. The ratings are speed. fast, quick,
steady, solid. strong, tough and big. In general, the faster
you are, the smaller you are and vice versa.

There are eleven main types of offensive formation from
which the computer selects five for  you to  choose from.
These include shotgun, double tight end, short yardage and
the various kicking plays. Once you have selected your
basic formation, you must then choose the precise play you
are going to attempt. be it  running, passing or  k icking.
Medium passes out of a shot gun tend to work very well here.
Occasionally you are fixed as the play you want to attempt
does not feature in the list offered by the computer, but this is
a minor quibble and most of  the time you will have amplechoice.

While you are doing all this, the defense likewise selects
its strategies as it tries to outguess the offense. Should you
line up for a pass or a running play or do you hedge your
bets? What about blitz ing the quarterback and if  so, should
you use your defensive backs or  linebackers'? A useful t ip
here is that the computer very seldom runs with the ball.
Another nice touch is that i f  you are play ing against the
computer, your chosen plays are highlighted, but if  you are
playing against a friend, the plays aren't lit up so that both
players can choose in secret.
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Once all the plays have been chosen, it  is time to put
strategies in to action. In to  the offense, you control the
quarterback once the ball is snapped and it is then up to you
when you release the ball. Too early and your receivers will
not have completed their  patterns. Too late and you risk
being sacked.

Once the ball has been passed or  handed off, you take
charge of the receiver and can then attempt to move down
field as far  as possible before getting jumped on by  the
opposition. Here again, it is necessary to know who you have
just given the hall to. I t  is pointless trying to break tackles
with your lightest fastest wide receiver — a side step should
prove to be more effective.

The defensive player can select the man that he wishes to
control although this may change as the ball moves down the
fields. Only a small area o f  the field is shown at any given
moment so i f  the ball moves any great distance, the play
'zooms' into the next section of  the field.

Kicking. be i t  punting, o r  attempting a fi eld goal or
point-after requires you to time the kick properly. Misjudge
and you will top the ball horribly.

Don't forget to watch the clock either. You have three
time-outs each half, and it  is  essential to know when the
clock will stop automatically, or you have to do it yourself.

The animation of the characters is excellent and unusual
in American Football games. A l l  twenty-two players are
shown. The choices presented to  you together with the
tactics chosen by  the computer ensures a wide open fast
flowing game. The result is  both extremely playable and
highly addictive. Even i f  you don' t  understand a l l  the
formation names and what the players are attempting to do
(a few more diagrams in the instructions would have helped
here) you will soon get a feel for  the action and it won't be
long before you are calling the plays like an old pro. Very
highly recommended, G . R . H .

Touchline:
Name: 4th and Inches. Supplier: US Gold/Accolade, Units
2/3 Holford Way, Holfont Birmingham R6 74X. Tel:021-3.56
3388. Price: t  9.99 (Ca) 114.99 (disk).
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THE FINAL CARTRIDGE III'
A POWERFUL 84K ROM BASED OPERATING SYSTEM FOR THE

C64 AND C128
Easy to use WINDOWS and PULL DOWN
MENUS allow you to select
with either mouse, joystick or
keyboard more than 60 new
COMMANDS and FUNCTIONS.
Ihrious PRINTERINTER,
IMES, a BASIC rikxnart

THE FINAL

6 -
i k
m
a
k
.

Comfortable ML MONITOR including
1541 drive access and sprite-editing, a

NOTEPAD/WORDPROCESSOR with
proportional characters, 2 DISK

WADERS with speeds, up to 15 times
faster and a state of the art

FREEZER. Transform your
Commodore into a complete
, n e w  - AMIGA LOOK
\  A L I K E  - system.

I P c 2 i f  .1E 1  I j r  T O O . ,  •

THE FINAL CARTRIDGE
The high-resolution bit mapped windows are selected from a menu bar. An unlimited number of
windows can be open on the screen at the time. The windows can be freely moved on the screen.

RESE

RTI UDG F
I I F1?1,1 4231982

FREEZE

THE ELUL CAR
um' (mnp,

The following windows are already
implemented in ROM:
PREFERENCE WINDOW
Selects: mouse port, joystick port,
mouse speed, screen colours, pointer
clours, keyboard click, keyboard
repeat.
CALCULATOR
Complete simulation of a LCD e
calculator, Input either with Lt.tvik%.
mouse, joystick or keyboard.
The numeric key-pad of the
0128 can be used in C64-mode
NOTE EttD
Easy to use wordprocessor with proportional
characters enables you to store and print smal
notes, letters, etc.
DIRECTOR! WINDOWS
Enables you to open directories from different
disks and drives, sort and print directories,
DISK WINDOWS
Load, Run. Rename. Validate. Scratch, Initializt
Past format disks.
TAPE WINDOW
Activates fast and normal modes.
PRINTER WINDOWS
Select different printers, such as Commodore
serial, Centronics, R.S 232, Colour printers.
REQUESTER WINDOWS
DISC BASED USER WINDOWS
CLOCK
Real 'Time Clock, with Alarm,
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THE Ft A L  CARTRIDGE III
Innovative hardware, combined with smart software, allow you to freeze and
continue every well-known C64-program.
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[Waite, F I N A L  CARTRIDGE is a super powerful
Utility/Backup Cartridge to OW your 64/128
AMIGA LOOK-A-LIKE SCREENS Plus backup
power and unmatched Tbolkit!
When reviewing FINAL CARTRIDGE HI,

dore C o m o d o re  Computing International said,
rs. T h i s  product is so versatile, so easy to use,

it deserves the highest commendation. If you
want probably the best utility around check
out FINAL CARTRIDGE IFF'

WH Y E 3 9 . 9 9  POST FREE

Freezer options include:
CENTRONICS/SERIAL/RS 232
SCREENDUAIPS
•  Full A4 printing •  Variable printsize
•  Colour printings Sprite printing
•  Reverse printing •  Colour changes.
GAMEKILLER
•  Kills sprite to sprite •  and/or sprite to
background collision •  Can be started at any
point in your game.
AUTO FIRE
•  Thansforms a normal joystick to an
advanced auto fire engine.
JOYSTICK PORT CHANGER
•  Never blow up your computer again by
changing joystick ports while the 064 is
running.
BACK UPS
•  Disk to disk •  Ripe to disk •  Disk to tape
•  Back up files are packed and reloadable
without the Final Cartridge III •  60K in
15 sec. (disk) •  Exits to Monitor or Basic.
ML moNrroR
Comfortable MI monitor.
Does not reside in memory
?unctions include
•  Scrolling up and down •  641( ROM/RAM
access •  Sprite editor •  Character editor
•  Drive monitor •  Past loading and saving
•  Printer driver

THE FINAL
CARTRIDGE

Almost all commands and functions
that are not activated by windows can
be selected from a menu bar, which
appears on top of the screen after
pressing the fire button, either in
Basic or from the freezer. The
following Basic Toolldt and keyboard
extra's are included:

•  Renumber •  Auto •  Delete •  Old
•  Help •  Kill •  Find •  Replace •  24K extra
RAM for Basic I  Append •  DAppend
•  DSave •  DOS •  Monitor •  Drive
monitor •  Sprite editing •  Centronics
interface •  Past format •  low Res screen-
dumps •  Plist •  Scrolling up and down
•  Stops and continues listings •  Pro-
grammed functionkeys •  Packer/Cruncher
•  Hex to decimal conversion •  Pokes,
sysmils and variables may all have
Hexadecimal values •  Trace, Dump, Order,
Mem,



Point to Point
Bit-mapped screens are difficult to handle but the resolution starts here
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CM is enough to drive anyone
d o t t y . Af t e r work ingo u t where

the wretched thing can be stored you
then meet the problem of how to draw
a straight line. After  several hours of
grappling w i t h  graphic  dots  mos t
people throw up their hands in horror.
head for  the nearest hostelry and get
thoroughly pixel-ated.

One m y t h  t h a t  w e ' l l  ex plode
straight away is  the high resolution
misnoma. Even Commodore prefer to
call the high resolution mode by its
alternative n a m e  o f  b it - mapped
graphics because the resolution is no
higher than y ou get by employing user
defined graphics. The bit-map screen is
really 1000 U D G  characters which
completely fi l l  the screen. I f  actual
If DGs were used there would only be
255 characters. about a  quarter o f  a
screenful. but the number of pixels per
square inch would be exactly the same.
Despite this. the hi-res label has stuck
and a mode by any other name still
smells as sweet.

Bit-mapping i s  rarely  us ed b y
programmers because i t  h a s  t h e
reputation for  using up large tracts of
memory and its peculiar arrangement
makes programming diffi cult.

A single hi-res screen occupies 8Kb
of memory for  the pixel requirements
and a further 1000 bytes for the colour
information. Fortunately. it is possible
to access the RAM which lies under the
ROMs at 40960 to 49151 and 57344 to
65535. Us ing the latter  area is  best
because Bas ic  memory  c an be  lef t
intact.

To reconfigure the memory so that
the ‘ ' I C  takes all o f  its information
from this part of memory Bank 4 must
be selected and then location 53272
can b e  modifi ed t o  organise t h e
locations o f  the colour map and the
visible pixel screen.

Bank Transactions

Pixel screen placement is very limited —
it can either lill the top or the bottom
8Kb of  the I6Kb bank. The position is
selected by Bit 3 of  location 53272. I f
this bit is set. the pixel screen is at the
top and a zero value is at the bottom
end.

G E T T I N G  TO  G R I P S  W I T H  G R A P H I C S

The colour map has to be placed
where the pixel map isn't! When Bit 3
is set the colour map can be positioned
at one o f  eight locations in the lower
part o f  the bank  o r  i n  t he  eight
positions at the top of  the bank when
Bit 3 is zero. See Tables I and 2 for the
possible locations and byte values.

In our  case, the bank covers the
locations f r om 49152 t o  the top  o f
memory but an area to be avoided is
53248 to 57343, unless You're curious
to see what a system crash looks like.
This leaves two areas, one of 4K b and
another o f  8Kb. I t  stands to reason
that the pixel screen is  going to  be
stored in the 8K b block from 57344 to
65535. Where the colour memory goes
is purely arbitrary within the bounds
of 49152 and 53.247: any 1000 bytes will
do so we'll use those starting at 52224.
This means that sprite definitions 0 to
47 c an  b e  s tored i n  f r o m  49152
upwards. The sprite pointers start at
53240.

YOUR COMMODORE may 1988
44

The c o lour  m a p  controls  t w o
aspects of the screen colours. The high
nybble is used to define the foreground
and the lower  four  bits  defi ne the
background. F o r  example. i f  t he
screen is fi lled with byte values of 110.
the binary  equivalent i s  01101110.
Splitting this into two nybbles gives:
0110 = 6
1110 = 14

The result is  t he  standard C64
screen livery of a light blue foreground
on a dark blue background.

In the lis t ing section there is  a
machine code program, Hi-res Setter.
which sets the memory configuration
and clears the colour map and pixel
screen.
Screen layout
Hi-res mode is entered by:
POKE 53265, PEEK (53265) OR 32
To r etur n t o  s tandard mode  the
command is:
POKE 53265. PEEK (53265) AND
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Byte Pixel map Map offset to
Value position add to bank base

9 HIGH

32767

25 HIGH 1024
41 HIGH 2048
57 HIGH 3072
73 HIGH 4096
89 HIGH 5120

105 HIGH 6144
121 HIGH 7168
129 LOW 8192
145 I .0 W 9216
161 LOW 10240
177 LOW 11264
193 LOW 12288
7
0
9

LOW 13312
77
5

LOW 14336
241 LOW 15630

Number Address Address
0 16383
1 16384 32767

32768 49151
3 4915'2 65535
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Fri hi-res mode each by te in  the
pixel screen corresponds to eight pixels
on the screen but the top line o f  the
screen d o e s  n o t  r u n  a l o n g  i n
consecutive bytes (0, I, 2, 3. etc) but in
increments of  8 (0, 8, 16. 24, etc). The
second line follows a similar sequence
1, 9, 17, 25. etc). -
1 1 T h i s  
m a y  
s e e m

strange but remember what I  said at
the beginning: the bit-map screen is
really 1000  U D G  characters . A
character is an 8X8 pixel block so the
hi-res screen byte sequence goes down
eight bytes, back t o  the screen top,
across one byte and then down eight
bytes again. This is shown in Diagram

This means that programming is
no simple matter. A straight line along
the top o f  the screen would poke a
value of 255 into byte 0, then into byte
8 and move on by jumps of eight until
byte 312 is reached. I f  this is diffi cult
just cons ider  t h e  problems  thas t
diagonal lines pose!

What is  needed is  a system which
allows a pixel position to be described
by X and Y co-ordinates. This means
that the pixel is  found by  counting
across X pixels and down Y pixels. The
range in the horizontal. or X. direction
is 320 (0 to 319) and in the Y direction
it is 200 pixels ( 0 t o  199). The co-
ordinates are written (X,Y) so the top,
left pixel is (0,0), its neighbour is (1.0)
and the bottom, left pixel is (319.199).

The way in which this is translated
into actual screen b i t  pos itions  i s
calculated in  the following way. We
firstly need to find out which character
holds the pixel. There arc eight bytes
per character column so the column in
which the pixel lies is given by:
COLUMN = INT(X/8)
Similarly the row is calculated by:
ROW = 1NT(Y/8)

To check this well use co-ordinates
(319.9). The column is I NI(319/8) or
39 and the row calculation gives I. This
means the pixel lies somewhere in the
extreme r ight hand character on the
second screen row - remember that the
columns are numbered 0 to 39 and that
the rows rum from 0 to 24.

•I•o fi nd which o f  the character's
bytes holds the bit  we want we only
have to concentrate on the low nybble
i f  the co-ordinate value. There are
eight bytes numbered 0 to 750 the byte
;due is given by:

BYTE = Y AND 7
To finally pinpoint the bit is not so

easy. There are eight bits so applying X
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AND 7 would render a value but the
numbering of  the bits would have to
run from left to right for this value to
be c o r r ec t .  U n f o r t una t e ly ,  t h e
numbers run from right to left so the
bit equation becomes:

BIT = 7 - (X AN D  7)

The actual byte on the pixel screen.
which starts at a numerical location
which we' ll call BASE, is  calculated
by:
LOC= BASE+ R O W * 1
-
C O L U M N * 8 +
BYTE
To turn on the pixel we use:
POKE L O C .  P E E K  ( L O C )  O R
2 ' B I T

This a l l  means qu ite  a  l o t  o f
calculations and i t  takes its  to ll on
processor time. Hi-res Basic routines
are s l o w  a n d  mult ic o lour  hi- r es
routines are even worse, which is one
of the reasons why we won't be looking
at them here.

Studying Form

One of the problems of using this area
of memory is that although data can be
poked to the screen it  cannot be read
back again without switching out the
ROM„A short machine code and Basic
routine will fi x this.

The Hi- res  Demo lis t ing shows
how the screen can be used. Af ter
setting up and clearing the memory.
the program proper is entered at line
1000. The actual equation used fo r
drawing the line is Y=mX, where m is
calculated by (Y2-Y1 )/(X2-X 1) but i f
Y2-Y I is  zero the line is a horizontal
bar and i f  X2-X1 is  zero the line is
vertical.

A t r a p  rout ine i s  inc luded t o
prevent Y  or  X  from exceeding the
screen bounda r ies  o the r w is e  a
computer crash c ou ld  result. T h e
formulae f o r  calculating t h e  b i t
position are then applied but. before
the fi nal b it  is  poked into place, the
Kernal ROM has to be switched out.
To do this the machine code routine
must know where to look for  the byte
under the ROM.To this end, the high
and l o w  by te o f  the location are
derived f r o m  v ar iable L O C  a n d
poked i n  reverse order t o  250 and
251. Dur ing the SYS call the peeked
value is  stored and, on returning to
Basic control, this location is peeked,
bit modifi ed and then poked back
under the ROM.

The lines  numbered in  the 1000
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range can be modifi ed to draw many
different shapes. A few suggestions are
listed underneath the main program -
substitute these lines and as a  fi nal
project y'ou could start to write your
OW d r a w in g  program us ing sprites
and joystick control.

The only thing which can go wrong
will show up if  you press RUN/STOP
and RESTORE. The reset that follows
pokes a table of Kernal jump locations
under the ROM causing the corruption
of four of the hi-res character squares.
It w ou ld  b e  poss ible t o  w r ite  a n
interrupt driven program to store the
32 bytes from k)ction 64816 elsewhere
in memory so that they can be restored
if necessary.

Ili-res programming is a challenge
which fu l ly  tests a  programmer. A
knowledge o f  maths is  essential but
even th is  i s  no t  enough t o  create
efficient routines . Algor ithms  w i t h
strange-sounding names (Bresenham's
line. Bezier-Bernstein approximations
to name but two) have been derived to
take advantage of the computer's pixel
matrix. Many  o f  these routines have
later been applied to sprite movement
to mov e them i n  strange patterns
through calculation rather than under
direct control. What happens on the
hi-res screen can often be adapted for
use elsewhere. This  mode is  a great
teacher but a hard master,

TABLE 1—High memory colour map
locations.

TABLE 2 — Bank Addresses
Bank B a s e  E n d
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professionals create perspective
scrolling e ffects  y o u  h a ve  t o
understand two basic concepts. These
are smooth scrolling and interlink
interrupts.

If you've ever watched a scrolling
Spectrum game, you'll have noticed
the j e r k y  movements o f  t h e
background. The same is often true of
the Amstrad CPCs, so why is the CM
different? The answer lies in the fact
that the whole C M  screen can be
moved a whole character to the right
of its normal position. This is done in
eight small stages, each o f  which
corresponds to the distance between
adjacent pixels. You may have heard
this referred as a hardware scroll.

Try the following demonstration:

10 FOR  A = 1  T O  7:P0KE53270,
PEEK((53270 AND 248) +A)
20 FOR B=0 TO 250:NEXTB,A
30 1-OR A=6  TO) 0  STEP- EPOKE
53270. PEEK((53270 AND 248)+A)
40 FOR B=0 TO 250:NEXTB,A
50 GOTO 10

A scroll based purely on this would
hardly be stunning but consider one
character in the home corner o f the
screen. Assume that the  screen i s

P R O G R A M M I N G

May I
Interrupt?

Exciting game effects can be created with the help o f
interrupts and smooth scrolling

By Norman Doyle

scrolling to the right. After narrowing
the screen down to  38 columns, the
character scrolls eight pixels to  the
right (similar to program line 10):

D ittA fr a in

Then the screen jumps straight
back to the original position (value 0).
In the twinkling of a microsecond the
character is poked to the column to the
right of its original position. This gives
the impression that it has glided bit by
bit into its new position, just like a
sprite moving across the screen.
Diagram 2

Then the procedure repeats but
this time the character finished in the
third column position. Once th e
character reaches the end column it is
poked back across i n to  the  fi rst
column again.

For a  demonstration o f  th i s
phenomenon try the Character Scroll
listing in the back pages of this issue.

You'll notice that the whole screen
moved to the left, making this suitable
for moving the 'scenery' about only.
The whole screen is moved bitwise for
eight pixels.., no problem. Then on
each row the characters have to  be
moved one position to the right and
the last character has to be moved to
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the first column. This would give a
wraparound effect.

This requires over 80 actions per
line for the microprocessor or about
2000 actions per screen. Each action
averages four or five cycles of the clock
which surpasses the interrupt period.

There i s  a  maximum o f  three
interrupts which can be chained so
that i t  seems th a t actions occur
simultaneously. This makes it possible
to scroll the whole screen but even then
care has to be taken.

Most games require a scoreboard
of some kind, so the example I have
given allows f o r  th i s  and makes
scrolling easier.

Splitting Images

In normal operation the scoreboard
would keep jumping back and forth in
sympathy with the changes in location
53270 ($13016), This can be prevented
by splitting the screen.

Imagine that the screen is split at
line 20. For a fraction of a second the
screen is locked in position with a zero
value in the lower three bits of location
53270. This allows a stationary image
to be scanned onto the screen. When
the first 20 rows o f characters have
been 'printed' to the screen the second



interrupt runs a routine which scrolls.
the picture according to a value rising
from zero to  seven. This value is
updated with each call to this interrupt
and transferred f r o m  i t s  storage
location to 53270. At the start o f the
top o f the screen interrupt this is
changed back to zero for the stationery •screen.
Diagmm3

All this happens so quickly that the
screen appears to scroll in the bottom
portion only, the top holds steady. A
trick of the eye as well as electronic
magic.

There's no reason why you can't
change colours too. Last time we saw
how interrupts could change borders
and character sets to mix them on the
same screen, this time we can break the
rule that states that all multi-coloured
characters have to have three colours
in common (including the background
colour) and one which can be varied.
Now all o f  the colours can change
within the area of the screen splits!
The Status Quo
All you have to  remember is that
anything you change in one interrupt
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Diagram 1
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has to be reset in the next. The.status
quo must be maintained i f order is to
prevail.

This is also true when returning to'
the ma i n , non-interrupt l i nked ,
routine. Remember this and your half
way to  mastery o f the screen. Also
remember that the screen is scanned
from left to right and top to bottom so
vertical splits are out nomatter which
way you scroll the screen.

Stretching these rules further, it is
possible to add another interrupt to
the screen, giving three distinct bands.
One of these is stationary, one scrolls
slowly and the third scrolls quickly.
This gives a perspective effect i f  the
characters used make the stationary
screen the moon and stars, the middle
split the far perspective and the third
split the  foreground. Piperun may
seem like a long listing but it contains
the necessary routines to show one of
these pseudo 3D landscapes.

Once yo u  have typed i n  th e
program, look at the moon. This is
created b y  adding sprites t o  a
character representation of the moon.
The sprites form the bottom half of the
moon in the second split and gives a
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realistic effect o f  the moon passing
behind th e  mountain range. Th is
makes the reality o f the existance o f
split and such trickery is the key to
good programming.

Piperun i s  well  annotated and
disection of the interrupt routines will
give a clue as to what is happening onthe screen.

Changing Direction
Scrolls don't have t o  occur in one
direction. Splits can be used to scroll
sections o f  the screen i n  opposite
directions, a t  r ight angles to  one
another or even combine the vertical
and lateral movements t o  a l low
multidirectional scrolling. Vertical
scrolls arc controlled by the lower
three bits o f location 53265 (SD011).
so you might like to pay around with
this and see what happens.

When you add joystick control
with four optional interrupts a realistic
left and right scrolling effect can be
created. Joysticks wil be the subject of
the next article, so until then enjoy
playing with screen splits and scrolls
without interruption.



We MOW' in on the computer addicts

By Norman Doyle

44 A
ddicts are mugs. I  don't
do computing regularly. I
can control it." The scene

jumps forward a few months to show
an uns hav en,  dis hev elled fi g u r e
crouched ov er  a  keyboard. Piggy ,
bloodshot eyes peer out from under a
shock o f  dishevelled hair  -  the video
junkie mainlining on his stash of trash.

Over the top maybe, but there's
more to computers than meets the eye.

I remember my first computer with
great affection. In fact, I spent so much
time with it that my girlfriend went off
with somebody else and  I  har d ly
noticed! Computer  addic t ion c a n
damage mor e than y our  lov e life ,
however. Studies are currently being
carried ou t  in  this  country and the
USA to draw up guidelines for people
who us e computer  frequently. T he
cynics may scoff and say that many
people s pend  a s  l o n g  watc h ing
broadcast pr ogr ammes  o n  t h e i r
television b u t  such outburs ts  on ly
show the ignorance o f  the speaker.
OK. I admit that a lot o f  time can be
spent watching the box but consider
the difference o f  telev iewing w i t h
computer watching.

When have you seen someone only
a matter  o f  a yard or  less from the
screen'? When does anyone watch so
intently that they can't look away for a
moment. The answer to both of these is
when they  are play ing a  computer
game or  programming. Some people
may occasionally get so wrapped up in
a T V  show that they watch jus t as
intently but this is for a relatively short
period -  some computer users do it for
hours. A l l  the time you're watching,
the screen thr ows  a l l  manner  o f
electromagnetic radiation and charged
par t ic les  a t  y o u .  W h a t  t h i s
accumulative effect may he is not yet
known. but I'm sure it can't be healthy.

Of greater concern are the physical
and mental effects tha t  computers
certainly d o  in it ia te .  E y e  s t r a in,
headaches a n d  i n  ex treme cases,
crippling pains in  the hands have all
been a t t r i b u t e d  t o  p r o l o n g e d
computer exposure.

Lovely Mover

BE

First Steps
What can be done to avoid these

risks? Obviously, l imit  the time you
spend glued to the monitor. When you
turn it  on, decide how long you intend
to use it  for  and adhere to your time
limit. A  couple of  hours is quite long
enough. You can then go and have a
coffee, read a book on the detrimental
effects of  caffeine, get some fresh air.
In fact, do anything but computing.
You can go back later if you must, but
remember y ou r un  the r isk  o f  the
digital equivalent of sunburn if  you sit
there too long!

Not everyone i s  pr one t o  t h e
hazards o f  c omput ing b u t  as k
yourself', " Is  it worth the risk?"

How can I  be so gloomy on a day in
Spring, the time o f  the year when a
young man's  fancy lightly  turns  to
thoughts o f  programming.

Newcomers t o  the noble ar t  o f
computing may  be wondering what
computer art is all about. How does it
all work? Well, the computer screen is
made up o f  tiny dots o f  light, called
pixels (pic ture cells). B y  g iv ing a
different colour  t o  groups o f  pixels
letters, words , a  whole new wor ld
can be created. Even movement can be
simulated. Nothing actually moves on
the screen, i t  only  appears to  -  the
haunted goldfish bowl strikes again!

Movement is achieved by switching
pixels on and off in sequence, just like
the light tubes festooning the hip-hop
jock's disco box. As one light goes out
another comes on and it appears that
the first light has jumped from A to B.
To ge t  some idea o f  this  try ' the
following program:

10 AS="[HOME, RIGHT39"
20 PRI NTICER,SW1";
30 FOR A-
-  
I T 0 3
9

40 PRINT LEFTS(AS.A)" I SWr :
50 FOR El= IT01.2
60 NEXT B,A
70 CiOTO 20
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Frame at Last

Analysis o f  the routine shows that
the screen is  cleared and a  ba ll is
printed in  the fi rs t column. Nex t a
space is printed over the ball erasing it
and another ball is printed in the next
column. A f t e r  a  s hor t pause, t h e
program picks up the first two leftmost
characters o f  AS which causes t he
space to be printed over the ball again
and another ball appears in the third
column. This continues until the ball is
printed in the last column and then the
cycle starts again from the left.

Each time the ball is printed it is a
different ball which is identical to the
last ba l l .  I n  other  words the  ba l l
doesn't move i t  only  appears to. I n
games where a lit t le character walks
across the screen. inspection o f  the
memory w i l l  s how t ha t  there ar e
several lit t le men, each display ing a
different phas e o f  tak ing a  s tep.
Showing these separate characters in
quick succession gives the illus ion of'
movement, just like a Mickey Mouse
cartoon. Even the terminology is taken
From t h e  c a r t o o n  w o r l d ,  e a c h
character i s  c a l led  a  * f r ame o f
an

The more frames that are included to
describe t h e  movement, t h e  mor e
realistic the movement becomes but
the time taken to display the range of
animations makes the action slip into
v e r y '
.
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make a  game very bor ing so mos t
animation sequences are kept down to
about four  frames which repeat over
and over again.

For a n  excellent ex ample o f
animation buy, beg or borrow a copy
of US Gold's Impossible Mission. It's
been around a long time and is now
available o n  a  b u d g e t  p r i c e d
compilation. Despite its  age, it 's  an
excellent example of  the art of games'
programming.

Enjoy whatever it  is  that you do
with your computer but, hey, let's be
careful out there!
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programs and save them t o
disk or  tape for  later editing

with a character editor (such as Cedit
64 from Your Commodore May  '87).
Character sets c an b e  saved f r om
anywhere within the memory with the
exception of the 8K of RAM under the
Kernal ROM.

Typing it in
Character Grabber is in the form of a
BASIC loader, which should be typed
in and saved before running it. When
typing i t  i n ,  cassette users should
remember t o  make the appropriate
changes, Next, type NEW and enter in
direct mode:
POKE 8192.0:POKE 44,32:NEW

Now load and r un the program
that was previously saved. This  w ill
generate and save a  new program
name called "CHAR G RABBER" to
disk (or tape). The loader is no longer
required.

Using the Program
First of all, load the program with the
characters you want to grab and reset
the machine w ith a  reset switch o r
cartridge with a built- in reset switch.
Now load Character Grabber w ith
LOAD "CHAR GRABBER",8,I and
activate it with SYS 4096.

G ETTING  I N T O  G R A P H IC S

Steal character sets from other programs with this
handy C64 util i ty

You will be presented with a screen
split into two parts. The top half of the
screen shows the current character set
as 8 lines o f  32 characters, therefore
showing the full 256 characters of the
set. T he bot tom ha l f  o f  the screen
shows the video bank and character set
numbers and instructions on use of the
program.

The function keys (FI, F3, F5 and
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By Andrew Leeder

F7) are used to change the video bank
number (0, 1,2 or 3) and the '+'  and
keys change the set number (0 to 7)
within that bank. These keys are used
to scan through the memory for  the
required character set.
Note: Sets 0 and I are not available in
Bank 0 because they are used by zero
page. screen memory and the program
itself. Also, Set 2 in Bank 0 is partially
used by  the program also. However,
this is not a disadvantage as most sets
are usually stored in Banks 1 and 2.

When the required set is  selected
and on the screen , press 'S' to save it.
You will be prompted for the filename
and the storage medium (tape or disk).
All saved character sets will re-load at
addresses 2048 thr ough t o  4095.
Therefore the load address will need to
be changed i f  i t  is  t o  re-load a t  a
different address. (There is a program
on the 1541 demo disk which will do
this as will many disk utilities.)

To exit the program. press SHIFT
and X or alternatively RUN STOP and
RESTORE. Type SYS 4096 to start.

See listings on page 98

(ff
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been the first computer game to cause a stir in the US
Congress. Project Stealth Fighter is a combat flight

simulator based on the F-19 'Cihostrider, the ultra-invisible
warplane of which the Pentagon denies any knowledge, but
which the whole world knows about -  you can even buy a
plastic scale-model kit of it.

In many ways this is an update of Microprose's earlier
ffightsim, F-15 Strike Eagle. but with the accent on stealth
and electronic warfare. The F-19, apparently known to
pilots as 'The Frisbee' is a strange-looking animal, more like
a flying saucer than a conventional jet fighter. The idea is to
avoid reflecting back enemy radar beams, which the spiky
bits on regular jet fighters do. The penalty is an overall
reduction in flight performance.

As a result, this package is more complementary to
Strike Eagle. rather than supplanting it. The emphasis is on
swiftly getting in to  enemy terri tory. performing your
mission, whether this is the interception o f  an enemy
aircraft or a ground strike, and getting out again, while
alerting the enemy defences as little as possible.

Like th e  earl ier fl ightsim. P S F features three-
dimensional wire-frame graphics, however it applies these to
ground features, not just to hostile planes. This definitely
ups the realism quotient and the excitement, as does the
fact that you actually have to land your aircraft at a friendly
base. In  F-15 Strike Eagle. you were safety home i f you
simply overflew your home base.

PSF also offers a vastly expanded range of' weapons
options (reviewing this game one starts to sound like an arms
dealer -  we are definitely talking about an enhanced-
lethality combat scenario here). You get to toy with two
different types of AA missiles, infra-red horning Sidewinders
and radar- guided AMRAAMs, plus an extensive range of
air-to-ground missiles, just about anything non-nuclear in
fact.

Targets are either in the air or on the ground in four basic
scenarios. The first one involves making life hell for the poor
old Libyans, the next involves singeing the mullahs' beards
over the Persian Gulf,.and the last two, the hardest, are over

R E V I E W
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Soviet territory. Various levels o f difficulty are available.
and you can always turn down one of the randomly chosen
missions, i f it looks had to you,

Medals and/or promotions are awarded depending on
results. This is where I found thegame a little dull, compared
with i ts predecessor. I t  awards most o f  the points fo r
destroying the target, being undetected (flying slow and
avoiding enemy radars) and getting back safely. As a result.
the incentive to indulge in lengthy dogfights. which were the
bits I  enjoyed most i n  F-15 Strike Eagle seems much
reduced, particularly as there isn't a lot of fuel margin left
after you've subtracted everything needed to get to the target
and back, and  th e  F
.
- 1 9 ' s  
fl i g h t  
p e r f o r m
a n c e  
i s n
' t

particularly wonderful compared with a Mig-29 Fulcrum.
Still, there's scope for a lot of adrenalin secretion here -

the run in over a ground target can be particularly hairy -
with Migs and S A
.
M s  
b l a z i n g  
i n  
f r o m  
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easy to fly into the ground while trying to activate your infra-
red and radar jammer and fire off decoys, let alone hit the
target.

A nice touch too is the keyboard overlay, which can be
configured to fit either the C64 or C128. Admittedly without
it the game would be impossible. Sc) many controls have been
added. The documentation is excellent too, with a 115-page
manual and a full set of mission maps.

Microprose, possibly sensitive t o  criticism o f  the
company's somewhat Reaganesque stance, has included a
disclaimer in the package. It seems that the company really
has nothing against anyone Islamic o r  Russian a t all.
If that's so. fel ts, let's see _you do a Mig simulation, with
scenarios varying from Angola to Cambodia. Or how about
a Hind gunship mission over Afghanistan?

Politics apart, this is a compulsive game, and one I
played into the small hours. n o t  sure I'd swap my copy of
1
7
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I
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Touchline:
Name: Project Stealth Fighter. Suppl ier Microprose
Software Ltd. 2 Market Place, Telburv, Gloucestershire GL8
8DA. Tel: 0666 54326. Price: £
1 4 . 9 5  ( C a )  
£ 1 9 . 9 5  
( D i s k ) .
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INTRODUCING A NEW DIMENSION IN MANAGEMENT DATABAS V S  Mitta.

Precision F o r  further details contact
_I  S o f t w a r e  Precision Software Limited, 6 Park Terrace, Worcester Park, Surrey MI ln.Tel (01) 330 7166, Fax (01) 330 2089, Telex 8955021 PRECIS G.

Superbase Professional is one of the most advanced databases
ever produced for the Arniga I t  represents a technical and
commercial breakthrough which will allow you to advance your
expectations of a database beyond that of any existing system.
Superbase Prolessional was conceived as a 'no limits database,
your only limitation is the capacity of your machine. Whatever tie
application, Superbase Professional has the power to achieve it

The Graphics Applications Generator
With the Superoase Professional Forms Ed:Cor you can create

custom applications relating multiple files. It is a unique graphic
design tool used to create forrns using patterns, lines, boxes. len
tonts, graphic images and fields from any file - in colour.
Supetnr
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records, then retrieve and display them automatically withbut any
programming It is the ideal developers ton!.
EnommL Total text integration

Pin integral text editor allows a mail merge interlace to the
database and the ability to link text files to records. The Superbase
text editor allows you complete freedom to use any amount of text
within your database files or can be used simply for your day to day
correspondence and typing requirements Superbase Professional
can search any ASCII text file even if it 'nasal created by
Superbase.

Database Management Language
Superbase Professional's unique Database Management

language gives you access to all the Dower of your computer.
Should you need to. this fourth generation programming language
allows you to write entire applications in lust a few lines of

p(ogram code.

NOW EXTEND
YOUR REACH

As easy to use as a VCR
With Superbase Professional you have data relrieval at the

press of a button.

1
1Pause Stop

•

Current N e x t

Neciszon Soltmarn acinotkledge ail tradem arts

I I
Rewind

11

Horward Last

01
Previous l a '

The video style controls mean that you can use and preview
your data with the minimum of effort

with unlimited processing potential
All the field types of a powerful modem database including

dale and time arithmetic, cross file lookup, calculation and
validation allow you to exploit your data to the full.

Unrivalled ease of use with unsurpassed power a combination
not achieved until now.

Professional back-up
Superbase Professional has the full backing of Precision

Software's technical team. 20 hours FREE telephone hotline
during normal working hours for the 90 days following registration,
and Extended Support Schemes to suit all users for purchase alter
that lime.
Minimum System Requirements
Vefsion 1.2 system solNeare
1 Poppy disk drive 512K RAM 11 r
-
e g o n y t e  
r e c o m n d e d
)

Price: E249.95 (inc VAT)
Registered users of Superbase Pe'surial write tor upgrade price and procedi

DUESSIONA[
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Sometimes when the  Workbench
Notepad i s  asking the rhetorical
question "Are You there fonts?" I am
amused. Sometimes I wonder why the
Amiga, a  Porsche i n  every other
respect, has a  two-stroke under the
bonnet in those grinding 3.5" drives.
The new drives should be fast movers
and 1.2 Kickstart has improved access
times greatly. But you might like to
look at FACC I I  i f  those icons still
pop up to the drumming of frustrated
fingers.

FACC I I  comes, via the Amigas
Centre Scotland, from ASDG (easy to
type that one), an American outfit with
a background in Amiga utilities.

The Floppy Disk Accelerator relies
on clever software to  get as much
information into memory as possible,

NEWS

Amiga
News

Find out what's been happening in the Amiga world

By Anne Owen

FACC II  - Floppy Disk Accelerator
thus decreasing access to  the disk
surfaces. The  memory assigned i s
known as a buffer and the technique
as disk cacheing. AmigaDOS has its
own addBuffers command but FACC
treat buffers as a common pool, while
AddBuffers assigns buffers to a specific
drive. FACC, ASDG claim, will also
search 2048 i n  the  same time as
AddBuffers will just 16.

Because FACC I I  supports Fast
Memory, the more add-on memory
you have, the better the improvement
in performance. (Add-on memory is
always Fast Memory.) I t  also clears
buffers i n te l l i g e n tl y  s o  t h a t
applications don't crash)

To install FACCII i t is suggested
that FACC I I  and LIBS.ASDG are
copied to your usual work disk. If this
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is an A500 Workbench then there isn't
enough space. You will certainly have
to get rid o f the demos drawer and
perhaps the utilities drawer to make
room.

FACC II can be accessed from the
CU or Workbench (slightly restricted
form). The former is via Satisfacction,
the latter via Facetion! These tools
allow the number o f  buffers to  be
changed.

Also on the disk and one for your
System d rawe r  i s  Sysmon, a n
unrelated program which displays
behind the scenes data such as RAM
used and processes in action.

ASDG have gone for disk based
documentation and very good it is with
user and programmer manuals in their
appropriate drawers. Full details are
given o n  installing FACC I I  w i th
example command lines and startup
sequence te x t .  The re  i s  a lso  a
demonstration.

The speeding up to  Amiga disk
access can be nothing hut good and
I experienced no problems with the
programs I used while FACC II was
installed. A  simple benchmark of the
extra speed was th e  opening i n
sequence o f  all the drawers on my
Gizmoz disk. Each window has a
number o f icons to  display and the
time taken was halved with FACC II
installed.

Touchline:
Name: FA C C  i i .  Price: £24.00
inclusive. Machine: Amiga, Supplier:
Amiga Centre Scotland, 4 Hart Street
Lane, Edinburgh, EH! 3RN. Tel: 031-
557 4242.



K-Spread2

Yet another spreadsheet fo r  the
Amiga, th i s  t i me  f r o m  Engl ish
software company Kuma. K-Spread2
was one of the first programs available
for the Atari ST and it's the first British
spreadsheet fo r  the Amiga. I t  i s
released in the wake of Analyse! and
Maxiplan from the USA.

Cheapest of the three at 09.00, K-
Spread2 lacks some o f the advanced
facilities o f  i ts rivals, notably the
programming languages. However K-
Spread 2 does use th e  In tu i t i on
(WIMP) interface, provides block
move and copy, table lookup facilities
and macros.

Kuma's claim that K-Spread2 is
easy to  use and wil l  take only brief
training before full use can be made
of it as a valid one. K-Spread2 however
is a little unusual in its presentation
with one window for entering data and
manipulating functions and one
window for the sheet itself. The latter
can be  resized o r  scrolled. Each
window has a separate set of pull-down
menus which become active when the
window is clicked.

K-Spread2 also provides business
graphics i n  line, horizontal/ vertical
clustered bar and horizontal/ vertical
stacked bar charts.

Printer support i s  ingeniously

This original package from Meridian
Software allows you to  record, edit
and replay sequences of commands or
"happenings". Demonstrator can be
used from the CIA or the Workbench,
in which i t uses the "info" item tool
types to set parameters. I t  can record
key strokes and mouse moves and
recordings can be  made to  loop
continuously.

There are "terse" and "verbose"
modes of recording. On playback, the
former completes a sequence in rapid
jumps while the  latter shows the
complete sequence o f actions and is
used for "demonstrating" applications.

A trade mark o f Meridian is the
hotkey control o f  their programs.
Amiga key plus function keys are
utilised i n  Demonstrator to  start,
pause and exit record or playback. A
status window can be displayed.
Default fi l e s ,  w h i c h  s t a r t
Demonstrator with certain parameters
such as speed, lock-out keyboard

NEWS
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Status Detail
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Negatives

simple w i t h  codes entered i n
spreadsheet boxes. These can be Epson
codes o r  A N S I  codes ready fo r
translation fo r  the printer currently
selected in Preferences.

An interesting design but there's
tough opposi tion  i n  t h e  mo re
comprehensive M a x i p l a n  a n d

control, update frequency and status
display on/off, can be edited.

DemoPlayer is an invisible "task"
activated from the Workbench or run
from CIA which activates events by
reading from a recorded file. One thing
that h a s  t o  b e  no ted  i s  t h a t
DemoPlayer knows nothing about its
current environment so must always
start from an identical position on
playback a s  when th e  fi l e  was
recorded.

A recording engineer in any field
needs editing facilities. Demonstrator
records a series of events into an event
file. Two utilities, DemoReport and
DemoCompile convert th i s  fi l e
between event data and ASCII and
back again. While in ASCII form you
may use any text editor (ED  fo r
instance) to make changes and raw key
codes arc included in the manual.

There are mnemonics for events and
special event commands which allow
you to structure a playback and to add
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Currea Se ttirst

Protect M H I I I I I F M
Trig

Analyse!, now bundled with Scribble!
and Organise! as Works, itself being
sold as a small business package with
the A500.

Touchline:
Klima Computers Ltd, Pangboume,
Berkshire. Tel: 07357 4335.

Demonstrator

text in windows on the screen (ideal
for a tutorial program) and also to run
CLI commands e.g. RUN S A Y
"Welcome to Your Amiga".

Meridian's Demonstrator manual is
clear enough wi th a l l  the required
information on one page and without
too much cross-referencing. Th e
obvious applications of Demonstrator
are for initial training in database or
spreadsheet w o r k  a n d  f o r
demonstrations by those selling Amiga
software. Demonstrator can also be
used f o r  (restricted) educational
tutorials. An original piece of software
looking for somewhere to go.

Touchline:
Name: Demonstrator. Supp l ie r:
Meridian Software, P.O. Box 890408,
Houston, T X  77289-0408. Tel: (713)
488 2144 (USA). Machine: Amiga.
Price:$45.00.
Originality: 9110. Useability: 7110,
Documentation: 7110. Value: 7110.
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SHOW R E P O R T

DESKTOP VIDEO

At this  AmigaExpo the proliferation
of programs for manipulating moving
video images leaves no  doubt  that
although the Mac got a jump on desk-
top publishing, the Amiga is setting the
standards in  hardware and software
for the wor ld t o  conic  in  desk-top
videos. The NewTek Video Toaster is
actually here. "Real time, full colour
digitising. r ea l t ime  d ig ita l c o lour
effects, a n d  a  broadcas t qua l i t y
gentock all in one system". Even more
add-ons arc promised. Soon there will
be a ch roma-key video switcher and an
NTSC (US) paint program. There was
no estimate of when the PAL version
of this beauty will be released, but did
you know DigiPaint by New Tek is out
in a PAL version?

Digital Creations showed its  new

Supergen Genlock and overlay device.
A-Squared continued to astound with
its L I V E !  r e a l  t im e  v ideo f r ame
grabber. Br own and  Wagh is  now
selling T V*T EXT  and other  Zuma
Group products such as the showcase
TV Show for I FF pictures using both
NTSC and PAL video standards.

Microillusions continues to release
modules in its  Photon series. Photon
Video i s  t o  b e  a  complete v ideo
animation system. T he demo o f  a
Norseman galloping in  a  loop was
smooth indeed. I t  was Photon Paint.
however, which amazed me with its
beyond DigiPaint features in I L AN .
Seventeen year old Oren Peli from Tel
Aviv is the designer, who was eager to
get out to Disney Land since it was his
lirst visit to the States!

Our intrepid Stateside reporter takes us through the
recent Amiga show in Califi rnia

By Lewis Tilley
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DESKTOP PUBLISHING
AND WORDPROCESSORS

The new breakthroughs i n  Amiga
software may  well incense IBM and
APPLE to send destruction aimed at
the Amiga's competition in  desk-top
publishing programs. We  now have
two dis tinc t classes o f  publishing
programs. A m i E x p o ' s  s eminar s
identified the distinctions well. There
was " D e s k t o p  pub l is h ing- Ent r y
Lever which featured Steven Wagh
with a n  updated Publis her  I W O
renamed Publisher Plus. I t  no longer
uses a dongle, and it has added to its
dot-matrix c apabilit ies  t h e  m o s t
important new  feature f o r  smooth
printing — PostScript laser support!
Brown-Wagh Publishing distributes

it.) Look out for a new wordprocessor
from them c alled EXCELLENCE.
Steve Wagh says that  i t  w i l l  r iv al
WordPerfect in its strength.

Br own- Wagh h a s  s u d d e n ly
mushroomed as a top dis tr ibutor o f
excellent software. Their  "publishing
partners" now include Micro-Systems.
Northeast Software Group, Soft Wood
Co. and Zuma Group. They also will
be handling PAR  Software i n  t he
future. J i m  B e l l  w i t h  P A R

demonstrated a  new Paint program
which is also a new text program, too.
Called EXPRESS PAINT, it  features
unlimited font use, imports text from
most wordprocessors a n d  h a s  a
maximum "canvas width up to 8192
pixels" and a  smooth vertical scroll
limited only  by  memory. WO W!  I
hope t o  b e  rev iewing t h i s  n e w
paint/write disk soon.

Jim Bayless o f  New  Hor izons
Software showed his ProWrite which
holds its  own as a multi- font colour
graphics word processor and FLO W
which is an idea processor that almost
reads y o u r  m i n d .  G o l d  D is k ' s
PageSetter and LaserScript, which has
set the standard for Amiga publishing,
can also be classified at this level. With
such power .  w h y  wer e these fi ne
desktop publishing disks called "entry
level"?

The a n s w e r  l i e s  i n  A m i g a
publishing software's third generation.
The s e m in a r  o n  " Pr o f es s iona l
Desktop Publis hing" t o ld  us  why .
There shall soon be a  battle o f  the
giants a s  G o l d  D i s k  w i t h  i t s
Professional Page comes head to head
and font to font against Soft Logik 's
Publishing Par tner  Profes s ional.
Both a r e  what  Amiga  has  needed
to be taken seriously as a competitor.

Both p u t  o u t  Pos tScr ipt t i les  a s
easily as the IBM and the Mac  can.
This means  t h a t  t h e  Am ig a  has
finally turned professional and may be
used w i t h  s tandard laser  pr inters .
including Apple's  LaserWriter. Soon
Your Amiga can br ing you exciting
information about these near equals to
the ALDUS Page Maker and Ventura
Publisher.

Who knows , maybe Aldus  and
Ventura w il l  por t over to the Amiga
like Wordperfect has  done w ith  its
total wordprocessing program which
is a professional pr inting program in
itself. T h e y  announc ed a  n e w
collection of desktop programs for the
Amiga called Library. I t  consists of a
filer called Notebook , a  Calendar.
Calculator, File Manager for creating
directories and  a  Program Editor .
WordPerfect. inc identally , runs  the
best telephone backup service for their
users which I have ever used. A small
bug in an early version of WordPerfect
elicited a call to them from me. Not
only was my question answered by a
special Am ig a  adv iser  ( they  hav e
separate people for  IBM and Apple).
but I was sent a complete set of update
disks the next day at no charge! I f  only
other software house would adopt
such practices.



MUSIC

Music-X f r o m  Mic r o i l lus ions  i s
represented as  a  "s tate o f  the ar t
professional mus ic  software". T h e
integration w ith mounted keyboards
and M i d i  in t e r f a c e s  c e r t a in l y
demonstrated t h e  v a lid ity  o f  th is
claim. DR. r s  line of Music Software
is now committed to the Amiga as well
as the Mac and Atar iST. Their  KCS
VI.6 is now available with essentially
the same features on all three. Only
serious musicians should investigate
this r ap id ly  gr ow ing producer  o f
"serious software f o r  t he  th ink ing
musician" for they truly live up to their
motto.

Ami
Expo

SHOW R E P O R T

Act I .  Sc ene l o t e l  W e s t
Bonaventure ( with apologies t o  W.
Shakespeare's Julius Caesar)

Thunder and lightning. Enter, from
opposite sides, Antony Jacobson with
his sword drawn, and Lew Tilley.

I LL E V ( l o u d  mor n .  Pub l is he r
Jacobson. Brought you the k rge man
and the bearded one to this California.
U.S.A.? Why are you breathless? And
vrhy stare you so?
JACOBSON Are you not mov'd, when
all the sway of earth
Shakes like a thing unfirm? 0  Tilley.
I  have seen tempests, when the scolding

Have r iv 'd the A
-
n o t t y  
o a k s ,  
a n d  
I  
h a v
e

seen
The ambitious ocean swell and rage and
loam,
To be  exalted w ith the threatening
clouds,
But never t i l l  tonight, never t i l l  now,
Did I  go through a teillpest dropping
fire.
Either there is a c iv il strife in heaven,
Or else the world too saucy with the gods
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Incenses them to send destruction.
TILLEY Why. saw you anything nutre
IvondetfuP

Jacobson never answered f o r  he
busily gathered up  the book  o f  old
jokes by  Joe Miller  he had found in
America and scurried away to a corner
of the awe ins pir ing hotel Wes t in
Bonaventure, where he prepared an
unexpected ta lk  f o r  Sunday on  the
European AM I G A situation.

Tilley, left on his own, descended
to the maelstrom o f  eight thousand
eager Amigas  f ans  at tending t h e
opening day's displays. Dur ing that
weekend Tilley  saw enough computer
"sauc iness" d u r i n g  t h e  s ec ond
AmiExpo held in the U.S. to justify the
Gods sending one o f  the worst wind
and wave storms to hit the Southern
California coast in its recent history,
Was i t  mer e coincidence tha t  las t
October's devastating earthquake in
California shook-up the participants
in an all-Commodore show held in
Annaheim at the DisneyLand Hotel?

STILL IMAGING

AmiExpo offered an opportunity  to
view two of  the leading contenders in
3D programs — AEG IS'  interactive
Videoscape 3 D  and  By te b y  By te
Sculpt 3 D / An im a t e - 3 D .  I t  w a s
disappointing that Impulse didn't have
their new Silver ray tracing animation
demo there. I t  would have been most
informative t o  be able t o  compare
these imagizers side by side.

NewTek was very evasive about the
release date on Digi-Paint Although a
broadsheet (flyer) was in circulation,
along w i t h  t h e i r  V i d e o  Toas ter
announcement, w h ic h  described a
paint program which would not need
preliminary w or k  w i t h  D PAI N T I L
Ms. Longfellow remained tight lipped.
Often a t  a n  ex pos it ion t h e  b i g
exhibitors so overwhelm us that small
companies, the two guys programming
and publis hing f r om the ir  garage,
escape the notice they deserve. Lest
this happen in  this  report, here are
some s m a l l  b u t  v e r y  impor tan t
software producers that you want to
investigate. R.G .B. Video Creations
provides interac t iv e tu tor ia ls  f o r
DeluxePaint11, D ig iPa in t .  C a l l i -

grapher and Page Setter, I f  you use any
of these programmes, y o u  need
DeluxeHelp's tutors!

S.Anthony Studios' two guys, one
a programmer the other an artist. have
teamed up with A-Squared Dist, Inc.
(who handle L I VE ! )  t o  s ell t he ir
inexpensive "PostScript text and page
layout Utilit ies  fo r  Amiga. Apple l 1
and MS-DOS". They offer Laserup!
Print 1.2, Plot, Laserfronts Vol.1 and
Utilities! These programs enable you
to convert almost anything you want
to PostScript files which will pr int on
the available Laser printers to give a
professional look to your publications.
The PRINT program will even do  a
four colour  separation. Wr ite them
directly a t  889 D e  H ar o  St. ,  San
Francisco, CA 94107. Tell them Lewis
Tilley sent you!

Games? Sure, there was always a
crowd lined up along Microillusions'
wall o f  four booths, but this  was no
"game show" type of  expo. This was
the "over  thir ty "  crowd look ing for
solutions t o  their  v ideo, design and
publication pr ob lems .  T h e  o n l y
positive mention of games came from a
substitute speaker. Antony  Jackson
from London ,  w h o  replaced R .J .
Mical a t  t h e  las t  minute  Sunday
morning, l i e  gave Defender o f  the
Crown credit for reversing the fortunes

of the Amiga in the UK market.
Lead-off Key note speaker J a y

Miner, acknowledged father  o f  the
Amiga i n  L o s  G atos ,  California.
r e iter ated h i s  h i s t o r y  t o  i t s
development muc h as  he had done
previously at the first AmiExpo in New
York. I t  was over the dead bodies of
the or iginal fi nanc ial backers o f  the
small company  that  h e  and Mic a l
crammed the great heart and mind of
the A m i g a  i n t o  t h e  c heap game
machine envisioned 1),
•
•• t h e  
d e v e l o p e r
s .

He was directed at one time to remove
the I L A N .  feature (which now gives
the A M I G A  4096 colours  o n  t he
screen at the same time). H A N .  was
left on only because it would have been
more expensive to remove it at that late
date. He expressed regret that "hall
br ight" has  been revealed. H e  had
hidden the feature within the design
with secret ideas  o f  future c olour
expansion for  it.

Miner is not only very proud of thc
Amiga 1000 which bears the paw print
of his dog inside its case, but informed
us of his final gift to the future Amigas.
His team at  Los  Gatos fi nished the
design of  the next generation of video
chips which will make possible 1024 x.
1024 r es olut ion a lo n g  w i t h  t w o
megabytes o f  av ailable memor y ,
When?
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Cut the
queues and
save El per
head — with
this advance
ticket order

411
1

ii

ItEACH FOR THE

M u s i c
Discover wh
Commodore
computers are
hitt ing the high notes
around the wo rld

Programming
Seize the opportunity to ta lk
to the famous software authors
who are keeping Commodore
at the head o f  the pack
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computer show
Returning to London with a celebrity supporting cast

Champagne Suite and Exhibition Centre, Novotel, Hammersmith, London IN6
Friday S a t u r d a y
June 3 J u n e  4
10am-6pm 1 0 a m - 6 p m

MEET
ESSA SANDERSO

Olympic Gold Medallist

Chat to the big names from Chelsea FC
*Say Hello to Adam Faith *

*Mystery guest appearances*
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Business
Vis it the HUSinCSS Wo r ld  sector — the

show wit h in  a show. See how y our
company can benefi t f rom

the power and versat ility
of Commodore machines

Seeing is believing! This is YOU?
chance to try it out for yourself!

STAR
s

Sunday
June 5
1 0
a
m
- 4
p
m

Games
Hurry along to the fabulous
Commodore games arcade
and play all the latest hittitles — FREE

M e t . . . " , b 1

Hammersmith, London W6
June 3-5 1988'
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0 A d u l t  tickets at €2 'save El )

Under 165 tickets at f  1 (save El)
Total € _

Cheque enclosed made payable to:
Database Exhibit ions

Please debit my  Access,Nisa card no
-
.

0  Access/Visa

L l l l
I I I l
l l I I
I
E I l
I t l i

Admiss ion at  door:
f3 (adults),
E2 (under 16s)

Advance ticket orders
must be received by
Wednesday May 25.

Name
Address

Post to: Commodore Show Tickets.
Europa House, Adlington Park,
Adlington, Macclesfi eld SKI °  4NP•

Signed

PHONE ORDERS: Ring Show Hotline: 0625 679920
PRESTEL ORDERS: KEY •89. THEN 614568383
MICROLINK/TELECOM GOLD ORDERS: 72:MAG001
Please quote credit card number and full address +  A377

XXXI



Amiga Games
Ninja Mission

h no. I hear you groan, not another Kung Fu/Martial0
Arts fighting game! But the nice thing about Ninja mission is
the price. Where some software vendors have been charging
full price for their games, Ninja Mission is under LID- a price
more suited to Commodore 64 games.

It's the same old scenario though - you have to enter a
building, and systematically kill all the inhabitants, collect a
few items and get the hell out, However in this case your
opponents are fully trained Ninja fighters -  thugs (in the
ancient sense of the word) and a special bit at the end of the
game (at least I think i t is).

Add to this the fact that these fighters also start throwing
darts and stars (shuriken), and you have a recipe for total
mayhem on an Amiga scale.

The nice part is that i f you kill an opponent and he is of
the throwing star type (sorry I can't think of a better way of
putting it) then he will drop his stars, leaving it up to you and
his companions to fight over the stars, ending up with a lot of
dead bodies.

The game isn 't without i ts  faults -  some sleepy
programming creeps in whereby the dead bodies are piled up
in the opposite end of the room when you re-enter it at a later
date. Another "fault" is that on some occasions the music
and the fighting stops. leaving you to fight with no feedback
whatsoever.

Apart from these "hitches" I can say that Ninja Mission
is a  good game, not brilliant. but good -  and definitely
something to keep in mind if you are looking for this sort of
thing Otherwise avoid it like the plague. M . B .

Touchline:
Name: Ninja Mission. Supplier: Masterironic, 8-10 Paul
Street, London EC2. Tel: 01-377 6880. Machine: Amiga.
Price: C9.95•
Originality: 3/10. Graphics: 4/10. Playability: 5/10. Value:
4/10,

G A ME S  R E V I E W S

What's new in the Amiga World? Read on!

Insanity Fight
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Galaga. But this time, you have to avoid the buildings below
your ship. and make sure you don't get hit by rockets fired
from cannon bases and a massive destructor ship that comes
down from the top of the screen -just when you don't want it
to.

YOUR AMIGA may 1988
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The aim o f the game is naturally enough, to destroy
everything i n  sight, destroy a l l  o f  the swirling alien
formation flying ships, cover as much terrain as possible,
and look after the reserves of energy and firepower whenever
possible.

There are a few nice touches, such as the sampled speech
and the effective, albeit brief, animated "wink" b u t  then it
lets itself down by 15 seconds of disk grinding - oh well, it
gives me enough time to snap open a cherry coke!

What makes this game a little different are the various
symbols that are dotted over the terrain. Fly over these and
you earn a number of defences: invisibility, more power.
transposed controls (a nasty one that), and a whole host of
other items, some of which are useful, others just a pain in
the butt.

After the first level, i t becomes clear that this is a game
for people with a good memory -  or with a map. There is a
promise of a screen construction set in the near future which
doesn't excite me very much (does it you?).

To be honest, there are so many of these games of this
genre around already. I don't know why Microdeal bothered
releasing Insanity Fight. It is an exceptionally crass shoot'em
up with very little to offer above that of better versions such
as their excellent Goldrunner released a couple of months
back.

Sorry Microdeal, you can and have, done better than
this.
Touchline:
Name' Insanity Fight. Supplier: Microdeal. P.O. Box 68, St
Ausuall Cornwall PL25 4113. Tel: 0726 68020. Machine:
Amiga 512A'. Price: 1:19.95.

5/10.Graphics: 4/10. 5 / 1 0 .  Value:
5/10.



XR-35
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releases for the Amiga - but with XR-35 they are clearly out
to make value for money games.

There isn't a story with this game (thankfully) and the
idea is to shoot anything and everything that flies towards
you. The basic story line is similar to a hundred and one
other games, but the sprites are wonderfully detailed (as they

Roadwars
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Melbourne House -  and  w i th  flashy packaging t o
accompany this game. it is fairly safe to assume they are back
with a bang,

The booklet supplied with the game gives some clap trap
about a computer going berserk and you, as ever, having to
thwart the rogue machine's attempts at killing you!

All this is utterly unnecessary and gets in the way of a
smashing game -  the graphics are fast, the animation is
rerninicent of the good old days of Atary's Pole Position, and
the challenge is infuriatingly addictive.

G A ME S  R E V I E W S
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should be), the backgrounds scroll past you very smoothly,
with some very nasty looking "missiles" that don't do you
any good should you come into contact with them.

The sprite animation is probably the fastest I have seen in
a long time, but what really lets this game down is the time
consuming disk loading between games. I mean is this really
necessary Anco? A 5 I2K machine reduced to 20 seconds of
gear crunching between every game?

X R-35 looks more and more like the Coin Op classic
"Salamander" the deeper you go into the game; the waves of
fireballs. the formation of aliens, the claws in sector three. In
fact the more I  go back to  XR-35 the better I  get a t
Salamander (Hey, I'm not complaining)!

The most amazing thing about XR-35 is the fact that this
game is a budget release. There is a lot of game here as well,
so the chances are very unlikely that you will play this game
from one end to the other. At first though it takes a lot of
playing to get even past the first sector, let alone finish all
twelve sectors.

At £9.95 for this fast. sideways scrolling shoot *ern up,
XR-35 looks to be one of the best value for money games
there is for the Amiga. If  there was a game of the month for
the Amiga, then this would be i t! M . B .
Touchline:
Name: XR-35. Supplier : Aneo Software, 3 5  West H i l l
Dartford. Kent DA' 2EL. Tel:032.2 92513/8. Machine:Amiga
512K. Price: E9.95.
O r i
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You are a ball (I know i t seems hard to imagine it) but
inside the ball is a laser gun turret. It is up to you to shoot out
the rogue blocks that make up the walls and sides of the
road, thereby stopping the electric fence that will blow you
up if you go through the blue arcing without your shields up.
In order to fire out the blocks in the wall, you have to lower
your shields -  sneaky huh?

That is essentially all there is to the game other than the
fact that it is very hard to play. and therefore very addictive.
There are satellites that loom up on the sides to occasionally
take pot shots at you with their lasers (you had best shoot
these out o f  the sky) and balls that fl y towards you -
occasionally turning into missiles!

Forget the story line as i t is clearly an afterthought.
Roadwars i s  an addictive game with some good, but
unimpressive graphics. It looks pretty much the same on the
Atari ST so I think you can see why the graphics aren't being
used to the full.

With the occasional "inhabitant" shooting at you from
behind, and some simple music, Roadwars is definitely a
winner in my book. M . B .

Touchline:
Name: Roadwars. Supplier : Melbourne House, 8-10 Paul
Street, London EC2A 4.111. Tel: 01-377 8411. Machine: Amiga
512A'. Price: 19.95.
Originality: 8 /  la Graphics: 8/10. Playability : 5/10. Value:
8/ 10.
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rom Any PAL Source FAST
DIG IPIC wilt capture a single picture field
in real time (1/50th of
a second) from your
video source.
Save all, or a clipped part of a standard 320 x 200 picture in
IFF format. Take up to four images randomly or in sequence
before storing and working on them.

DigiPic works with the standard 16 level Amiga
grey scale and it includes a unique 32 level
Grey Scale adaptor — the change is
dramatic! Alternatively you can
produce a  still picture in 32
COLOURS by using the
red, green and blue colour
filters provided.

With the powerful, menu
driven software you can
modify a picture captured
by the digitiser. Manipulate
intensities, and  intensity
gradients throughout thc
image for a clear result.

You can vary the contrast
range, sharpness, and brightness for
a specific effect. Set the grey scale to a small
number of steps for a dramatic finish, or use EDGE to
produce an image that defines the outline of objects —
create your own cartoons!

You can load your DigiPic image into Deluxe Paint, Digi-
Paint, Prism, Superbase Professional, and many other
programs including your own BASIC for sophisticated
graphics applications.

Monochrome Video Camera
including Lens
available from Precision
Distribution at E199

JCL

Image captured in 16 grey scales

D I G I p
l e

D I G I P I C  connects
to any Commodore Amiga computer.

Ring for your Free Information Pack

Precision
Distribution

Precision Software Ltd. 6 Park Terrace,
Worcester Park, Surrey KT4 7JZ
Telex: 8955021 Precis G F ax:  01-330 2089

Phone for our catalogue: 0 1
-
3 3 0  7 1 6 6



Ball Raider

The Art of Chess

G A ME S  R E V I E W S

1 9 0 6

3 2 6 0
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uestion: i f  you have some excellent screens (either
drawn or digitised) for the Amiga but wanted to make some
money, how would you do it?
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Art of  Chess from SPA features every conceivable gimmick
when it  comes to offering playing options.

The board can be two or  three dimensional. You can
rotate it to whatever angle you like. The colours of the board
can be changed to suit your mood or  inter ior decoration
scheme. The shape of the pieces can be changed and you can
even introduce your OWn designs, providing you have a copy
of DeluxePaint to produce them. Other features include a
voice commentary and a n  optional performance meter
which c laims t o  show who is  winning although i t  only
measures material. not position.

The more I see of these gimmicks, the morel wonder how
much they are actually necessary or  whether they are just
there to  cover up deficiencies in  the play ing side o f  the
program. Who actually uses them? Of course, we all play with
them when the program is first loaded in. or we are showing
off to our friends. But then what? When it  actually comes
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Answer: put a version of Breakout over it and call it Ball
Raider!

This is not a quality game. Ball Raider is simply a version
of Breakout/Arkanoid/Itnpac t w i t h  a  pretty  series o f
illustrations to give you a reason for  finishing a screen.

The blocks you are supposed to knock away, obscure the
painting beneath it, so in order to see the whole screen you
have to knock them away!

This is not quality software, it  is pretty to look at, but
other than that, it is squeezing every last drop out of  a well
and truly worn out format for a game. That there is a reason
to knock those damn blocks out of  the way is a first. but I
reckon somewhere, someone is rubbing their hands together
thinking of all the money they arc making out of poor people
who have bought this trash.

If you want a version of Breakout. try Impact instead -
now there's a game with a challenge. N I . B .
Touchline:
Name: Ball Ralekr. Supplier: Robtek Ltd. Unit 4. is leirorth
Business Complex, St. John.% Road. bletvorth. Middy  T117
oNL. Tel: 01-847 4457 Machine: Antiva. Price: Q .  95.
Originality: 2/10 Graphics: 6/10 Playability: 3/10. Value:

down to playing a game, I suspect that ninety plus per cent of
users opt for the clearest image which is the old fashioned 2-
E) top down view.

When you actually get down to play ing the game, the
computer's sk ill level can be set by  adjusting the time it
thinks for  each move. The s lider scale ranges f r om ten
seconds to five minutes but you can opt for a no limit setting
in which the Amiga will think for as long as you want it to.
One nice idea that I had not previously come across was a
second slider control that determines how aggressively your
opponent plays.

At any stage of the game. you can check on how a given
square is  being attacked o r  defended. Yo u  can move
backwards and forwards through the moves played so far.
There is no hint fac ility  as such but you can always swap
sides, see what the Amiga does and then swap back again.

Positions can be set up fo r  problem solving or  later
examination and games can always be saved. Thirty sample
games are included on disk for you to examine at your leisure
but there is no commentary saying what was special about
them, so beginners are not going to get a great deal from
them.

Menu control was not as simple as it should have been;
some o f  the commands were somewhat obscure and the
program crashed on me several times.

As far as playing strength goes, the Art of Chess, like all
similar programs is difficult to assess as my budget does not
stretch to two Amigas to play rival programs against each
other. Nor does the (limited) documentation give any details
on the size o f  its opening library or  any indication o f  an
approximate rating at different time levels. From a purely
personal point o f  view. I  felt that Chessimister 2000 from
Software Toolworks offered me a better game and was much
the better presented package. C . R . H .

'Touchline:
Name: The Art o f
-
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Originality: 8/10. Graphics: 8/10. Playahility : 6/  la Value:
4 / / a
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Space Ranger
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the theme music for Space Ranger (or "Save the Teddies" as
we call it)  is forming yet another background for  the long
winter nights that are slowly drawing to a close. It is another
Mastertronic cheapie and is a clever reworking on the old
Defender idea, where monsters come down from the sky to
steal inhabitants of  some unknown world.

The difference is that instead of ships there are monsters;
instead o f  lit t le stick men, there are now animals  and
creatures, and instead of lots of monsters coming to steal the
animals, there is just one " T "  shaped edifice that sucks the
creatures into itself — relying on the monsters to drag the
animals under the space ship.

Your task is  t o  k i l l  a ll o f  the monsters but not  the
animals.

Easy? Don't kid yourself. perhaps I forgot to mention the
fact that the space ship and the monsters retaliate, throwing
snowballs, spinning stars, fists (I) and all are extremely well
animated. At  higher levels, the games become harder with
more creatures to rescue, more animals to k ill or avoid, and
SO On.

Nice features about this  game are the scrolling multi-
layer backgrounds, the simple and effective muzak, the great
animation. and the Teddies! I ' m  sorry, but fo r  me the
Teddies are a  v i t a l  pa r t  o f  this  game. and rescuing
them from the nasty baddies gives me cause for  concern,
after all what would you do if your teddy was whisked away!

Space Ranger is a very good game— not original, hut as it
is one of Mastertronics' latest budget priced games. I think I
am willing to overlook the matter. Certainly as it stands, the
game could do with some improvements— 30 seconds of disk
crunching between levels is beginning to really bug me! A
shame as there are no real complaints about this  nicely
presented game. Heck — I even devoted the best part of six
cherry cokes while playing the game. A recommendation? I
should say so!

My Teddy agrees. M . B .
Touchline:
Name: Space Ranger. Supplier : Mastertronic, 8-10 Paul
Street, London EC2. Tel:  01-377 6880. Machine: Amiga.
Price: f  9.95.
Originality: 6/10. Graphics: 8/10, Playability : 7/10. Value:
8/10. Teddy Value: 10/10.

Backlash
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the Amiga! I n  an unassuming tacky box with an equally
tacky piece of artwork sporting the cover, this game looked
to all intents and purposes the prime dingbat game of  the
month b u t  upon  loading it_ Backlash w o n  m e  Over
completely.

The game is simple — you are driv ing very fast across a
scrolling terrain. There are occasionally small pyramids to
stop you driv ing in one direction forever.

Now we get to the good stuff! There are silos dotted
around, and out of  these come all sorts of creatures, flying
saucers and the like. They shoot missiles at you and your
task ( o f  course) is  t o  dodge them and  destroy y our
opponents.

The graphics ar e  excellent. So l id  3 D  shaped w i t h
shadows and very smooth fl icker-free movements. The
explosions are loud ( !)  as are most o f  the sound effects,
especially the constant tirade of  bouncing bombs that you
fire bouncing off into the distance if they don't hit anything.

The waves of opponents naturally get nastier as the game
progresses. The screens all change colour to show that you
have destroyed one wave, followed by an intermediate wave.
Occasionally there is a missile that dodges and serves all
attempts at your moving out o f  the way or  blowing it  to
kingdom come, and it takes skill to shoot it a higher levels.

This would have been the perfect shoot 'em up for  the
Amiga, had there been a little more variety to the game. As it
is, the game gets a little repetitive towards level ten and it is a
shame that there aren't aliens to destroy — as it is. there are
about ten different types in all.

I f  you like to marvel at the excellent programming and
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this game, and a fast example of w
h a t  t h e  A m i g a  
c a n  
d o .  
t h e n

probably the game is for you. Fast graphics, loud and dirty
sound effects all make for a good game — a few more features
and this would have been perfect. M . B .
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Name: Backlash. Supplier: Novagen Soliware, 142 alcester
Road, Birmingham B13 8HS. Machine: Amiga.
Originality: 9/10. Graphics: 8/10. Playability : 6/10. Value:
7/1a



We take a look at the
recently updated 64

Emulator -  does i t really
make sense?

C O N F I G U R A T I O N  E D I T O R
D I S K D R I V E S

D e v i c e 8 C 6 4 S e r i a l  C a b l e  8
D e v i c e 9 DFO: 1 5 4 1  E m u l a t i o n
D e v i c e 1 0 DFO: A m i g a  S t a n d a r d
D e v i c e 1 1 D F 1 : A m i g a  S t a n d a r d

P R I N T E R S
D e v i c e 4 PAR:
D e v i c e 5 C 6 4

By Gordon Hamlett
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who has recently upgraded from
a Commodore 64 to an Amiga,

and who is thinking of downgrading
again, is that they are living in fantasy
land! But the idea is not as stupid as it
first sounds. At least Ready Soft Inc.
don't think so.

They have just released the 64
Emulator which allows the user to run
their old 64 programs on their Amigas.
Well, some of them anyway but more
of that anon,

What You Get

The key to  know the works o f the
program lies in the serial interface — a
cable that connects the parallel port of
an Amiga to a 1541, 1571 or similar
disk drive. Amiga 1000 users must
ensure that they get the right edge
connector (it is slightly different from
the 500/2000 model). You will also
need Kickstart 1 .2  and 5 I2 K  o f
memory.

U T I L I T Y

M o n o c h r o m e  O F F
B o r d e r s  O N
P o r t l : P a d d l e s

LOAD C O N F  I  G

AL T  C h a r s  O F F
.1.764 R A M  O F F
P o r T 2 : 3 0 9 s t 1 c k

S A V E  C O N F I G

What You Can Do
The Emulator allows you to use Amiga
disks as well as 64 drives. Standard 3
1
/
2
"

disks, hard disks and temporary RAM
files can be used, I t  should be noted
that t o  use  R A M  requires one
megabyte of memory and not all hard
drives are compatible. Minus points to
Ready Soft Inc. for not saying which
ones.

The 1020 5
1
4 "  
d i s k  
d r i
v e  
c a
n  
a l
s o  
b
e

used but you still need a 1541. etc to
read the files initially.

Amiga drives may be  kept as
standard Amiga o r  toggled to  1541
emulation. Emulation mode restricts
the amount o f space available on the
disk as a standard 1541 disk but is
likely to result in higher compatibility.
A transfer program is included to help
you swap your files over from 5
1
/
4
"

to 31/2" disks. Either the entire disk or
selected files can be copied although
the program may not work i f the files
are copy protected.

Printers and Amiga modems can
be selected in the same way as disk
drives, but 64 modems such as the 1650
won't work.

All these instructions are easily
changed using a pop-up configuration
menu and once you have tailored the
system t o  s u i t  y o u r  hardware
requirements, y o u r  customised
configuration can  b e  permanently
saved.

Occasionally, there will be conflicts
when two peripherals require the same
port simultaneously, e.g. the Emulator
interface a n d  a  paral lel  p r in te r
interface. The software wil l  prompt
you fo r the device that is currently
required.

Other items that can be changed
from the configurator menu include
control devices — joysticks, mice,
lightpens and paddles. There is a faster
monochrome mode i f  graphics are
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unimportant together with an optional
improved character set.

What Works

Not every program fo r  the 64  i s
compatible with the system but by the
same token, you wouldn't want to run
all your programs this way.

Most utilities wi l l  load and run
with no trouble a t al l . Superscript,
GEOS, PaperClip and Printshop are
all compatible.

Games however are a  different
proposition with their fast loaders and
extra protection devices. Games that I
could load include Infocom's titles and
Guild o f  Thieves f r o m Magnetic
Scrolls. I  can 't really see anyone
wanting to  try anything other than
adventures as arcade games both run
alot slower (2-5 times) and tend to
suffer from some horrible flickering in
the graphics, especially when a lot o f
sprites are close together. The most
recent arcade that I could get to load
was Lode Runner which was released a
couple o f years ago. Modern games
from US Gold, Electronic games that I
had transferred to disk using a Freeze
Frame cartridge.

Conclusions

So who would fi nd  6 4  Emulator
useful? Certainly not the games player!
However, for anyone who has a lot of
word processing or data base files and
is wondering whether o r  n o t  t o
upgrade either software or machine,
the 64 Emulator could just help to tip
the decision.

Touchline:
Name: Emulator 64. Supplier: Rob tek
Ltd., Isleworth Business Complex, St.
Johns Road, lsleworth. Middlesex M I
1
7
6NL. Tel: 01-847 4457. Price: .(69.95.
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FROM £425!

4 1 1 K J / G A
•  Am iga A500 well 512K  RAM.

to o k  a s '  d i * ,  m ouse, software

•  A m iga A500 TV  A s  abov e. £ 4 4 5
plus A521 TV /c om pos ite modulator

Amiga ASOOM with A1001 £ 6 7 5
high-rem colour  monitor

•  Amiga 82000 r I h  IM B  RAM. 1 9 9 9
800K 3 5"  disk, m ouse. =M o m  a

•  A m iga B2000M A S  above. E  1 2 4 5
phis A i 001 ts - r es  colour  monare

I  Am iga 82000 XTM A t  above. E 1 7 4 5
E 4 2 5  e a a s  PC X T budge boar d &  fl oppy

A dd E50 f o r  A 1034 In  p l ac e  o f  A 1081.
Pr ices inc lude 15% V A T. a FREE c opy  o f

Paint. F r i l l  delivery  to your  door ,
one year war ranty . Ov er night delivery  E l2
On- s i le  m a in tenanc e  o p t i o n  av a i lab le .

•  A521 TVIcorrescitele modulator
▪  512K  plug- in RAMIc lock  (A500)
•  A1081 high- r es  colour  monitor
•  A1084 high- rns  colour  fr ontier
•  A1010 3.5"  erclernal disk  dr ive
•  Cumar ta 3.5" external disk  dr ive
•  NEC intoonal dr ive (2000 only)
•  A2010 enema! dr ive (2000 only)
•  Ganloc k  E32000 v ideo controller
•  A2052 2MB internal RAM card

•  A2033 PC-XT br idge boar d

P E R I P H E R A L S  w i t h  5.25"  internal disk  dr ive

• A k i l l e t r W S '  •  A2388 P C- A T br idge board

with 5 2 5
-  
i n l e r
n a l  
d i
s k  
d r
i v
e

•  A2092PC 204413 internal hard
disk with M S  DOS  controller

£ 2 5  U  A2092A 20MB iniermid har d
E 9 9  d r *  with Amiga DOS  controller

E 2 7 5  •  A2094A 40MB Amiga Dos hard disk C a l l
£ 3 2 5  •  Supra har d disks 20M B  2 5 0 M B  C a l l
E 1 8 5  M c Mean 1200 120 cps. F a ,  N W  £ 1 8 5
£ 1 2 9  •  S tar  IC IO i 2 0  c p t, Fr i ,  N U ]  E 2 2 5
E129
E175
£ 2 2 5  •  x er ox  4070 r otor s . 240 clpi £ 1 1 2 5
E 3 7 5  •  tfP  Las er J et laser, 300 dpi  £ 1 9 9 5

E499

i
-
6
9
9

£525
c 625

•  P rec is ion pr inter  480 cps, NLO E  3 9 9
•  Canon PJ1080A colour . 80 cipi E 4 9 9

•  P r eWr i le
•  V iz aWr ite Des k top
•  Wor d  P er fec t
•  The  Wor k s
N  P ubl is her  P lus
•  Fl o w
•  Pis Mater
•  P r ism R u t
•  Cal l igr apher
•  De  Lux e V ideo II
•  A egis  tiOdeoScape
•  P r o- V ideo
•  A egis  A nim ator
•  TV  S how
•  DigiP le
•  Au l o f  Ches s  •

CREATIVITY
•  De Lux e P aint II (PAL)
•  DigiP aint 4096 colours 3 9 . 9 r ,
•  Dr i Lu r e  M us ic  IPAL) S 9 , 5
•  Page S el ler  0 4 . 9 t
•  Ci ty  Desk  8 9 . s t
•  A nim ator  A ppr entic e 1 7 9

Wordprocess ing billy  integrated with graphics  8 9  ti t
High per formance decadop publis tor ig wordprocossor  7 9  s t
Amiga vers ion of the No.1 bes t selling worciprocessior 1 9 9  re,
Anelyze •  Or gan iz e*  Scr ibble, integrated de-A top 1 3 9  as
Enhanced vers ion of the or iginal desk top publisher  9 9 . s t
The idea Processor hor n New H01120
,
13 S o f t w a r e  
6 9 . s t

Professional image enbenceMent s traight fr om NASA! 4 4 . s t
4096 NAM colour  paint pack  1024 1 0 2 4  (needs 1MB) 5 4 .s t
Professional tont editor , l o fts  up to 193 x 250 pivots 7 4 . 9 1
Create all types  ol  v ideo presentations  with ease 5 9 , 9 $
Full 3D aniertabons in all resolutiona with overscar i 1 2 4 , 9 $
Prolessional v ideo titter  wi ih lonts . ex tra Io n s  evadable 1 5 9
. 5Full s toryboarc ing package. inc ludes Aegis Imenns  9 8  Pfi
PAL image presentation in IFF or  HAM with overscan 8 9  is
Fast frarne-grabbor , 32 COlOurs or  grey  scale 2 9 9 . s t
The bes t Amiga ti tter s  yet, packed with features  2 4 . 5

\ \
PRODUCTIVITYA w

•  S A M  Bas ic  E I F I L S S
•  A ,C Bas ic  1 5 4 . 5 s
•  AJC For tr an 2 2 0 . 5 5
•  Lattic e C 4.0 1 4 4  Qs
•  !Lattice C P r ofes s ional 2 9 9 s t
•  M CC Pascal 6 9 . s t

•  64 E m ulator  U s e  your C64 programs and Hos ! Inc ludes  cable e 9 . 9 5
•  S uper B ar a P er s onal R e l a t i o n a l  database power , without programmingl 7 9 , 9 $
•  S uper B as a Profess ional With Forma Editor  and DML program language 1 9 4 . 1 t
•  A c quis i tion  (V1.3)  R e l a t i o n a l  database with programming language 2 2 4  at
•  M ax iplan 500 U l t r m a t e  Amiga spreadsheet, *  lex tlgraphics lspoech 8 9 . s 4
•  M a ti p lan  P lus  A S  M ax plan 500 above. plus  pewer lui Macro language 129.s t
Ell V IP  P r ofes s ional 1 - 2 - 3  corretatibto spreadsheet •  databas e &  graphs  S e s s
•  I  ogis tix  2 0 4 0  x 1024 spreadsheet. database. graphs  & calendar  99.55
•  B utines s war e  Pack  I  I n v o i c i n g .  Sates Ledger , S tock  Conlin!, by  P ar s tead 1 5 9 . 9 5
lii B us ines s war e Pack 2  G e n e r a !  Lodger , Purchase Ledger , try  Panmead 1 5 9 . 1 5
•  i n tr o  Cad E n t r y  loved CAD package, pr inter  or  pionnt Output 5 4
9 5•  A egis  Dr aw P lus  C o m p r o h o n s i v o  CAD with multiple l a m s  &  windows  1 2 4 4 5
•  X - Cad P r o l o s t i O n a l  CAD system (needs 21.113) 4 2 4  95
•  M CC A s s em bler  P i o i n i c s i o n a l  development SySlem with kKkor &  l i tt l e r /
09  5 9
.
9 4

H

SuperBase 128
S uper B as •  64 &
SuperBase: The  B ook
SuperBass  S tar le t 64
SuperSc r ipt 120
S uper S c r ipt 64
PeiSpeed
Ox for d Pascal
Ox for d Pascal 64 ( tape)
Cobol
S uper  C
Hack Pack
Ox for d Bas ic  64
1750 E x pans ion RA M
RamOos 178
1764 E x pans ion RA M
A natom y  o f the  129

•  Com m odor e 1280 E 3 9 9
•  Com m odor e 129 1 9 9
•  NE W 1581 d is k  dr iv e 3,5"  1 9 9
•  Com m odor e 1571 d i s k  dr ive 1 9 9
•  Com m odor e 1541C disk  dr iv e 1 6 9
•  NE W Com m odor e P C- III C a l l

E20 as •  V izaWr  lie 128 Class ic  6 9 . 2 5
24.ts  •  V izaWr ile 64 (disk)  3 9 . s t
l a n  •  V izaWr ite 64 ( car tr idge)  4 9 . s 5
14 95 •  V izaS lar  128 7 9 . 9 t
29 25 •  V izaSter  64 XLIII 5 9 . s i 5
24 e t •  V iz a5tar  64 XL4 4 9 . s t

Ox iord Systems
- b e s t  
s e l l i n g  
B o
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c o m
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e r
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l
e
a
s

Cor rplete J  & W Pascal, with esionsionS P u r e  ar r i l l i  19.95
As above. tor  C64 tape users 1 9  s t
Complete COB OL package from Abacus ( s t a t e  11411261 29 95
Complete C laeguege to K & A standard (u a a m it t e st  39 95

progranyners  Toolk il i tlarn-disk  aurae-seism 119.e5
A ll- in-one Basic compiler , Toolk il. compressor  1 9  is
512K Expansron RAM car tr idge tor  the C120 1 4 9 . 9 5
Lightning- las t RAM-disk  for  512K experrsion RAM 2 9 . 9 t
256K Expansion RAM car tr idge for  the C64 9 9 . s t
The 5CO-page insider 's  grade to the 129 8 . 9 5

E I N •  IF Y OU WA NT IT TOM ORROW__ C A L L  US TODA Y ! O N  0 4 8 3  -  504125 O N O
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Order by  phone with your  oracle card,
or send cheque/PO or your credit card
number. Dec ial  orders  welcome We
despatch same day  by  FIRS T CLASS
post P leas e alvaw 5 days  tor  deasery
ol hardware Orders Prices quoted are
sullies
-
1 i n  
M
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A
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9

LAKESIDE HOUS E , K i t i a s
-
r o N  H I L L ,  
S U R R E Y .  
K T 2  
7 0 T
.  
T E
L  
0 1 - 5 4
6 - 7 2 5
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1%1
STAND r
E
FF
E
C
T
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The ease Of use of the A n y  I f + p i c t u re  o r
tradit ional animator's c o m b i n a t i o n  of  p c
tool, t h e  Animat ion t u r e s  can be fl ipped,

Stand, is reproduced in this w i p e d ,  faded,  scrolled and
programme o l lowing t h e  s p u n  and then played back
user t o produc e panning,  i n  real t ime to create stun-
zooming and fading effects, n i n g  effects.

*  Mso only E,35 *  Only S35 *

eric graham's raytracing animationEl I 0

DIGI PAINT
PAL s40
upgrade 0
DIG! VIEW PAL
£165 upgrade £10
MICROFICHE
FILER £69
ram
expansion
2Mb Micron boards

A2000 £430
A500/1000 £485
*  Genuine "fast" RAM
*  RAM test software

inc luded
*  No  wait state design
*  2  year warranty
8Mb ASDG BOARDS

W O  (unpopulat ed)
*  8Mb  in one Amiga slot
*  2,  4, 6, 8 Mb populat ion
*  No  wait state design
•  Autoconfi gures each

2Mb
GO FASTER

BOARDS

Callers Wed-Sot 12-6
Dealer enquiries welcome

Prices inc. VAT

Increase t he  performance
of y ou r  A mi g a  wi t h  t h e
68020/68881 a n d  68030/
68882 co-processor boards
from CSA and HURRICANE.
And to c omplement  these
upgrades -  32 b i t  stat ic
RAM b°arcisi Prices start from

SA95_00
MAGAZINES

Amazing Computing £ 3 . 5 0
Amigo Sentry   £ 3 . 0 0
Rob() City News   E 2 , 5 0

package
Facc II

FLOPPY DISC
ACCELERATOR £24
Works best with added RAM
Can make 10 times faster

PROFESSINAL DISPLAY AND
ANIMATION
*  Creat e slides bows, show

onim files
*  All resolut ions inc. HAM

& PAL
*  Page-fl ipping,  tex t  a n d

sound
*  Mous e and keyboard

entry
*  Basic-like c ommand

scripts
*  Video effects and BLMER

control
DEMO DISKS
CZ each )  Probe

2) RGB/FocuS
needs 1 Mb )

£75
WYSTWYG Wo r d  Processor
with f u l l  c o l o u r  graphic s
and fonts
SOFTWARE PRICES

ANT   £ 5 5 . 0 0
Animator Apprentice £ 1 9 5 . 0 0
Animator Junior

Library Disks

Demo Video
Butcher 2

Upgrade
D K R °  +I
Dougs Math Aquarium
Express Paint
Forms in Flight
Outline
Ray Tracer

Newsletter 1-3
4

Sculpt 3D

£52.00
£14.00

to £25.00
£25.00
E27 00
Eh 00

£22.00
£58.00
E58.00
£60.00
E36.00
E11.00

ea EB.00
E.3.00

E,69 CO
All demos CA

Send for list

G i
C
e
n t
r e

Scot land
4 Hart Street Lane, Edinburgn EH1 3RN

Tel: 24 hours 031-557 4242



ew program
be a  time-co

Initially  VOLI ha
structure o f  t

a s e  •  • v  y o u  h a v e  t
the w a y  t h e  program

es e n t o r  -  arc the\ large or
ms? Do they run fast or
what a r e  t h e i r  I / O

out/output)  c ommands ? H o w
a language is it for specialised
tch a s  communications o r
• h o w  effective i t  is  for

the Amiga's  intuition
em enab l ing  o t h e r
rate at E he same time?

an interesting alternative
• the above problems. It is a

urpose language designed for
n" programming -  programs

e designed for one particular use
then discarded. in  many respects

I' R C g a k a L M I N

AIR i  language with a major difference,
type an)! i n g l  -

By Marl , o m  e

SIC i s  a n  idea l  programming
guage for such applications_ but on

the Amiga  is  a  complex language
requiring a  lo t  o f  "unlearning" i n
order t o  u t i l is e  i  he m a n y  n e w
commands Amiga BASIC has to offer.

The difference with Ai RT is that it
uses pictures. You point at symbols on
the screen with a mouse - each symbol
represents a  f unc t ion  a n d  eac h
function represents  a  s er ies  o f
commands. There is nothing to type in
and, of course, no command structures
to forget

age Similarities

Program' f t e
programming structures. •
mean is  how a program is stored in
memory, how it is arranged so that it
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don I

to the programmer
a • t l y .  how it looks to
a p  J u s t  tak ing over the
pro T h e  BASIC programming
stru t o  A iR T  is  an innovative
pro / l i n g  structure called a frame.

Frames ar e represented o n  t he
screen as  a  square box  whic h are
numbered starting from I  up  to 75.
Inside each frame are 75 cells; these
cells ar e used t o  s tore icons  tha t
represent different operations -  their
equivalents c an be  found in  many
modern computer languages, such as
BASIC. " C "  o r  Pascal. Ins tead o f
having a  r i g id  s y ntax  s truc ture.
commands are represented as symbols

at can be laid down, one after the
her.

Each cell has a "cell map"; this is a
telling the programmer what is

on. and where each of  the icons
Continued on page IN

- •  • • • - • - • • , • .
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ind DigiNtiew: ' 1 1  start with two
nillion colou ,  S. two million, tyvo
undred thousa d to be exact.

All of these are generated as Raw
Data b y  t he  hardware/software
combination DigiView. Overwhelm-
ing, isn't it? No need to worry though,
for although the Amiga can't display
quite that many, even using HAM
(hold a n d  m odify ) , D igiV ie w
immediately blends the couple -of
million down to a manageable four
thousand and ninety-six. To prove it to
you the software displays two graphs
under the title Histogram. One is
marked Raw Data. It graphs the two
million colours. The other graphs
Adjusted Data or the blended down
colours.

Here is where the Amiga flaunts its
superiority over what is  presently
available in MSDOS on IBM's costing
much more. Only with the new CGA
and VGA  adapters can IB M even
approach the greater colour display of
the Amiga. With these adapters they
can display 256 colours in the 320X200
resolution mode. With Digi View and
DigiPaint the Amiga uses HAM tL)
show all 4096 colours in the hi-res
mode of 320X400!

Without using HAM. the Amiga
(with its highest resolution lull-screen
of 672X444 and using 16 colours) is
wider and slightly less deep than IBM's
VGA adapter's hi-res 640X480 and 16
colours.

If you wish to display black and
white photographs. DigiView has a
special hi-res mode for doing just that
and it is done superbly! You will find it
tempting, however, to manipulate the
photos, swapping heads and bodies of
beach snapshots of Friends. (This may
be dangerous to your health!)

Why not work all the time in Digi-
Pa int with these 4096 colours at your
disposal? To be perfectly frank, the
painting tools of DigiPaint are better
suited to a  final manipulation and
touch-up of your image. It does much
that DPaintll cannot do. It acts like a
magic colour glazing brush, adding a
little colour here, glazing down a
colour which is too bright there...even
merging a nd mixit . 0 1 ?
.
e c t s  a n d
shapes between tw
Continued on page 21 •

A
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The
is out of
the bottle I
In this follow-up article we look at the ITT system as the
basis for S11100111 integration between Digi View, DPaintli

and DigiPaint
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disk and used outs ide o f  the A iR T
system). I f ,  on  the other  hand, the
AiRT  c o m p i le r  c a m e  ac ros s  a
command that didn't make any sense,
it would abort the compilation process
and make an entry into the AiRT log.

If by the end of the process the fi le
isn't created. then you simply open up
the log and look at the last entry to see
what went wrong, The system isn't all
that fr iendly  I  grant you, and i t  is
reminicent o f  some o f  t h e  o lder
compilers for Fortran and Pascal and
Cobol, but the likelihood of making a
stupid mistake isn't very. high. i f  you

ou're doing.

c
often
shoulder. e d i t o r  -  and
language a s  A iR T .  a
powerful editor is needed.

The A i R T  editor  is  a  graphics
orientated picture manipulator that is
used t o  select Icons f r om the Ic on
library so that they can be arranged in
a logic al or der  w ith in  any  o f  the
available frames.

The editor resides in the drawer for
the program being created or  edited.
Firstly, y ou have t o  open the disk
containing t he  " Po in t  a n d  C l ic k "
icon. This will open up the editor fi le
and put you into the frame map (and
from there you can create a program,
append a program. and delete or load a
progra

programming, you w il l  corn
the "Resolve Decis ion" scree
screen is  used by AiRT  to collect a
parameters necessary t o  resolve I I
Icon. F o r  example. a  cell that
three or four storage areas needs
resok ed in order to link itsc t h  th
storage areas. This  is  i
remember as compilers, in
never s t r ong w h e n  i t
managing memory resident data.

Luckily, such problems d o  r iot
occur with the Ai RT compiler as the
structure is remarkably self-contained
(as it  should he. considering the way
programs are designe

The power o f  the A i
impressive -  there is n't
could throsA at the compiler I
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e transformed in to  executable
Inc code.

- Compil ing a  program does no t
take a long time, when it  is loaded it
initially  opens a window displaying the
version number of  the compiler. The
compilation process takes lus t t w o
passes (as far as I can work out). The
first pass being a simple check o f  the
syntax, a look at the variables, and a
translation o f  all the fields defined in
the program, the second pass is the full
compilation.

At all times the compiler is telling
you what is going on (which is a good
thing) and the code that is produced at
the end o f  the successful compilation
executes w ith  n o  discernable bugs.

iRT programs are not all that small
y comparison to equivalent programs
ritten in BASIC, but they are stand-

and can operate alongside such
I p a  s  a s  G iz moz  a n d
ben • h o u t  modifi cation o r

The documentation is  awful -  i t  is
probablY
. 
b e a
r a b l
e  
i
f  
y
o
u  
a
r
e

American, but on this side of the pond
it is not acceptable. The manual is full
of c o lou  drill metaphors  t  hat a r e
riddled w ith  puns, and t o  he quite
honest. the manual could be better
than the slip-bound A4  photocopied
sheets that I  received.

hio. e used AIRT for three months
now, and I  must admit I  wasn't too
happy about us ing Icons t o  wr ite a
program. I  found the  en y iron mem
annoyingly !United and the programs
enerated by the sy stem to be so small

0 be not worth w riting. However
T a  w h i le .  I  s tar ted w r i t in g

rograms that while they weren't earth
lattering. they did save MC a lot
me with the s,York bench, (a " pu r
offer militY". and a keyboard tester)
rid I  slowly started to see how useful
opcorn programming really was!

I still wouldn't recommend
happen t o  be  a  dab  hand

BASIC. Pascal
tight your Amiga for
n
- 
j
u
s
t  
f
o
r  
p
l
a
y
i
n
g

would like t o  start
ma y o u r  Amiga work  I•or you,
then I would say give it a go.

I'm glad I did!

Touchline:
,4tniga Centre Scotland: 4  Heart Si.
Lane, Edinburgh, Scotland EHI 31M.
Tel: 031-557 4242, Price: „C55



A M I G A
JUST LOOK AT THIS!

-- AMIGA 500

4096 Colours, Stereo Sound, 1mB
disk d r i ve ,  Mul ti -Tasking Bu i l t- i n

Speech Synthesis, 512k RAM.
PLUS: Deluxe Paint w o r t h  E24.95

12 Public Domain Disks
worth E49.95

Commodore TV Modulator
worth E24.95

10 D/S Diskettes
worth E19.95

ALL F R E E  with your A500
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IMAGINE an Amiga dealer that knows so much about Amiga
graphics, that even BBC's "Micro File" asked for their advice.

IMAGINE an Amiga dealer that always gives detailed
demonstrations and then checks all systems before they leave

the premises_ IMAGINE an Amiga dealer that will cont inue
giving helpful advice even after you've handed over your

money. UNIMAGINABLE? THEN IMAGINE TRIANGLE TV —
THE UNUSUAL AMIGA DEALER

HARDWARE
AMIGA 2000's
AMIGA 500's

MEMORY EXPANSION
HARD DISCS FITTED

GENLOCKS
ROB — VIDEO ENCODERS

*NEW*
FLIGHTCASES

(in rigidised grey aluminium)
DIGITIZERS

TRAINING IN ANIMATION
AND GRAPHICS

LEASING AND FINANCE

Triangle Television
(Computers)

130 Brookwood Rd., mon=
Southflelds,

London SW18 50D
Tel: 01-874 3418
Fax: 01-877 1029

THE AMIGA
GRAPHICS

AND SOUND
SPECIALISTS

IN STOCK
AEGIS IMAGES

DELUXE PAINT 2 (Full screen)
DIGIPAINT (4096 colours)

DELUXE VIDEO 2
AEGIS ANIMATOR

* NEW AEGIS 30 VIDEOSCAPE
* NEW SCULPT 3D
* NEW ANIMATE 30

*NEW THE DIRECTOR
* NEW PAGEFLIPPER

TV TEXT
* NEW TV SHOW

PRO VIDEO
* NEW AEGIS VIDEO TITLER

DIGIVIEW (PAL)
MARAUDER

DELUXE PRINT
DELUXE MUSIC
INSTANT MUSIC

PAGESETTER/LASER SCRIPT
CITY DESK DTP

RAIL ORDER AVAILABLE
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9- T O  ORDER TELEPHONE:-
04463 2935
or send to

FRONTIER TECHNOLOGY
UNITS E&F, BUILDING 1,

LLANDOW IND. EST.,COWBRIDGE,
S. GLAMORGAN, CF7 7PB

FRONTIER SYSTEM
SENSATION!

Amiga A500 + free offers + latest Commodore
1084 monitor- Hi-Res Colour & Stereo Sound!

AMIGA 500 PACK (PRINTER, MONITOR WORKSOFT,
MS-DOS TRANSFORMER)
OFFICIAL COMMODORE
BUSINESS CENTRE

EVERYTHING FOR YOUR COMMODORE

Trilogic Dept.  VC.,
Uni t 1, 253 New Works Road

Bradford, BD12 OOP.
TEL - (0274) 691115
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AMIGA BOOKS
KIDS AND THE AMIGA (Compute! ) E 1 2 . 9 5 p
Despite its  t it le this  book  is  f or anybody  who wants  to learn
BASIC. Ex plained i n  non-technical t erms  and  wi t h  lot s  o f
illustrations: this is an ideal book for all Amiga newcomers.
ELEMENTARY AMI GA BASIC (Compute! ) E l  2.95p
More than just  a programmers  manual,  this book is a complete
primer in the fundamentals of BASIC programming on the Amiga.
All t he main  features  of  this  16-Bit  computer are discussed,
inc luding
- 
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Music c ompos it ion.  Sound  Effects,  Tex t  Dis play  &  Format ,
Speech. S p r i t e  manipulat ion &  mu c h  mo r e .  Sui t able f o r
Beginners.
AMIGAS DOS REFERENCE GUIDE (Compute! ) E 1 4 . 9 5 p
This b o o k  i s  b o t h  a n  eas i ly  unders t ood t ut or ia l  a n d  a
comprehensive reference guide Y o u  are taken s tep-by-step
through the intricacies of  AmigaDOS,  f rom creat ing a CLI  disk
which by-passes the Workbench to building your own command
sequence files. Plenty of program examples.
AMIGA PROGRAMMERS GUIDE (Compute! ) E 1 4 . 9 5 p
A comprehensive guide to programming the Amiga. Whether you
program in  C.  mac hine c ode or  BASIC,  you' ll fi nd plenty  of
informat ion t o tap the powerful features of  the Amiga_ Kernel.
Intuit ion & DOS examples + Ref. Tables.
INSIDE AMI GA GRAPHICS (Compute! ) E 1 4 . 9 5 p
Exploit your Amiga's amazing graphics potent ial with this book.
Topics discussed inc lude:  Us ing  t h e  But t er  Ch ip ,  Sc reen
Displays, Animat ion,  Windows, and much more. Program listings
in BASIC,  machine code and C.
AMIGA APPLICATIONS (Compute! ) E 1 4 . 9 5 p
With 2 9  dif f erent  applicat ions  discussed -  f rom Games  t o
Financial programs,  there's  something in t his  book  f or  every
Amiga user. Al l  t he programs are s imple t o enter as they are
writ ten Amiga BASIC.
ADVANCED AMI GA BASIC (Compute!) E 1 6 . 9 5 p
More than a reference manual,  this  book  is  a tutorial of fering
dozens of  ut ilit ies  and programs  -  covering every thing f rom
Graphics & Sound to Subrout ine & Library Calls. suitable for the
intermediate to advanced level programmers,  this book includes
'MouseStretch' graphics  program,  a BASIC keyword Ref.. ISO
Printer codes, and P codes, and much more.
COMPUTEI  BOOK DISKETTES E  9.95
Available f o r  al l  bu t  'KI DS &  THE  AMIGA",  t hese disket tes
contain mos t  o f  t he programs f ound in each Comput e!  t it le,
saving t ime and effort.

OTHER AMIGA BOOKS
Amiga for Beginners (Abacus)  E  12.95p
Amiga Tricks and Tips (Abacus)   E  14.95p
Amiga Machine Language (Abacus)  E  14.95p
Amiga BASIC - Inside and Out  (Abacus)   E  16.95p
Inside the Amiga with C (Sams)   E  19.95p
The Amiga DOS Manual (Bantam)   E  22.95p
Programming the 613000 (Sybex)   E  22.95p
Amiga Hardware Reference Manual (Addison-Wesley)E  22.95p
Amiga Intuit ion Reference Manual (Addison-Wesley) E  22.95p
Amiga ROM Kernel Ref. Manual: Exec (Addison-Wesley)E 22.95p
Programmers Guide to the Amiga (Sybex)   E  24.95p
Amiga Programmers  Handbook  (Sybex)  E  24.95p
Amiga Programmers  Handbook,  Volume 2 (Sybex) ,  , E 24.95p
Amiga  R O M  K e r n e l  R e f .  M a n u a l :  L i b s  &  De v i c e s

(Addison-Wesley)   E  32.95p
OTHER AMIGA BOOK TITLES AVAILABLE ON REQUEST -

Tele 0706 43519.
AMIGA CUMANA DISK DRIVE

CAX 354 3.5 Inch DS Drive -  Brit ish Made & the BestEPHONE?
(beware of cheap foreign imports)

AMIGA APPLICATIONS PROGRAMS
DataRetrieve (Powerful Database by Abacus Software)E 4495p
TextPro (Value-for-money Word Processor by Abacus

Software   E  44.95
AMIGA PROGRAMMING

Assempro D e v p a c
(assembler)   E  44.95 A s s e m b l e r    E  49,95p

SAM BASIC E  64.95p M C C  Pascal   E  69.95p
A/C BASIC L a t t i c e  C
(inc Compiler)   E 1 2 4 . 9 5 p  ( n e w  version) . . . .  E139.95p

PSYGNOSIS GAMES OFFER
Obliterator .. . . . . .    E 15.95p D e e p  Space  E  15.95p
Barbarian . . . . .  .  , .. E 15.95p Te r r o r p o d s   E  15.95p

Arena & Brataccas E  19.95p
JET (Flight  Simulator) OFFER

Hottest Release!   S a v e  E'S on ARP'
JET from SUBLOGIC (creators of Flight  Simulator II) E 29.95p
+ LATEST GAMES ALWAYS IN STOCK AS SOON AS RELEASED
TELEPHONE NOW! + I E 2 1

All Prices inc lude P&P in U.K., Otherwise Add 20% Per Item (Air-Mail)
ACCESS/Mastercard Orders and Enquiries  Welcome - Tele 0706 43519

Send Cheque/P.O. /ACCESS details to:- 16-Bit  Sof tware
(dept VA), 24 Bankfi eld Lane, Norden,  Rochdale,  Lancashire,

01_11 5RJ (England)
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• O n e  year guarantee
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• Fully compatib le
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Send cheque P.O. or  ACCESS/VISA details
Phone with ACCESS/VISA details
Govt., educ. & PLC official orders welcome
Sam. day despatch whenever possible
Callers welcome, open 6 days 9.30-5.30
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DPaintII, on the other hand, is a
miraculous workhorse. I t  gives i ts
owner one of the most creative sets of
instruments ever available to the artist.
The combination of the two programs
seems to  enable one to  emulate the
approaches o f  artists from the past
ranging from the delicate glazes o f
Titian to  the wild impasto swirls o f
Van Gogh.

In spite of the flicker (which can be
tamed considerably with a  sheet o f
grey perspex cut to fit your monitor —
or one o f  the proprietary anti-glare
screens s u c h  a s  S u n c o m • s
GlareDown12 which fi ts the Amiga
1080 monitor), many artists prefer the
interlaced mode o f  300 x  400 i n
DPaintIl. In  this mode you have the
vertical resolution as the hi-res mode
plus the full 32 colours. When you load
this mode into DigiView, i t slips in
with n o  change o f  image size o r
proportion. If you work in hi-res 640 x
400 and bring it into DigiPaint 320 x
400. the 640 is compressed into 320 but
some of the 4096 colours make up for
the loss of resolution...so... you have

A R T P A C K A G E S

what is effectively a  640X400 hi-res
image displaying 4096 plus colours.
Yes, 4096 plus colours since there are
still more colours achieved wi th a
dithering control.

Let i t  b e  known  th a t  such
manipulations don't come cheaply.
They eat memory voraciously. Don't
even think  o f  the hi-res modes i f  you
don't have a  megabyte tucked away
somewhere. Any more than a megabyte
doesn't help due to the way the Amiga
1000 manages its graphics. In addition
to the advantages to DPaintl h i - res,
the "spare page" (hit key J) is usually
available since i t swaps in and out o f
the megabyte of Fast Ram. When in
DPaintll you can check on memory
available by hitting CTRL and "A".

To summarise the previous two
paragraphs concerning resolution
modes and screen swaps between the
two programs; you  can load any
DPaintll image into any DigiPaint
and correct for a correctly presented
image.. .or distort the DPaintll one
for a  creative effect. However, once
into DigiPaint you cannot go back into
DPaintli!
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Fortunately a new program allows
you t o  d o  that, and also further
manipulation to IFF files, Butcher by
Eagle Tree Software, P.O. Box 164,
Hopewell, VA 23860 USA (804) 452-
0623 is a  graphics program for the
Amiga designed to complement paint
programs, and digitisers reads the
blurb on the disk jacket, Butcher also
does Edge Mapping, makes a halftone
picture o f  black and  white dots,
generates unusual colour effects such
as posi tive-negative reversa ls,
complementary colours, false colours,
toning, separations, and wil l  enable
you to design any shape you desire for
displaying a picture as a mosaic of that
shape. This mosaic feature makes any
Amiga owner an instant stained glass
designer. You  can also tu rn  your
images into needle point or tapestry
designs! More sophisticated utilities
are included. The  program makes
histograms o f  colour register usage,
sorts registers, examine bit-planes and
many more miracles.

A final tip  about DPaintli mode
changes. It seems that you can "change
up w i th  a  loss in size o f the total
image, but be careful the way you
change a hi-res down to a low-res. By
switching numbers o f colours in the
low-res mode to match or lower than
the palette used in hi-res, you can have
that hi-res image as a quadruple size
image which may be scanned with the
arrow keys, Try working on the image
in this magnification,then relocate it in
hi-res usine, Screen Format Requester.

Starting an Image

Then where shall you get the images to
manipulate? That is where our first
tool comes in. I t  is an image grabber
from NewTec called DigiView which
will put any two dimensional picture
you digitise with a TV camera using
their colour wheel RGB filters into an
UT' tile compatible with most Amiga
graphic programs. (The  preferred
camera with clear instructions on its
use are discussed in the new User's
Manual supplied b y  NewTec. A n
excellent article on the whole system
was published b y  th e  technical
computer magazine Byte in  March
1987.) We owe the file standardisation
to Electronic Art's development of the
file s tru c tu re  ca l l e d  I F F ,  o r
Interchange File Format. I f  you want
to read more about IFF  structure,
Amiga Technical Support offers a
manual called The Electronics Arts
IFF 85 Manual for 820. You get both



documents and a disk. Contact Kim
Montgomery, 1200 Wi lson Drive,
West Chester. PA. 19380 USA.)

New developments by program-
mers at the World's Biggest Computer
Magazine (two pounds, four and three
quarters ounces b y  weight — one
hundred thirty cubic inches by volume
and called Computer Shopper) have
gone even further with interchanging
file formats. Th e  October issue
contained information on  a  Public
Domain program which wi l l  swap
images between the  Amiga. Ata r i
ST(SS) and MSDOS.

There is also a new program which
will interchange objects between
Sculpt 3D, Videoscape 3D and Forms
in Flight. It is called Interchange and
was developed by John Foust who was
the Technical Ed i to r  o f  Amazing
Computing which i s  a  very good
Amiga magazine with a professional
slant towards programming. These
video programs will have to wait their
turn in this series.

Hand Done Images

DigiView has brought photographic
imaging t o  the Amiga user fo r  a
reasonable cost. There is, however, the
rich world  o f  hand manipulation
imaging. The  new Summagraphics
tablets which have now joined Easy!
with Ami ga  compatible digitising
boards, make the transfer from pencil
and paper to computer screen drawing
simple. Having used a Koala digitising
tablet o n  the  Commodore 64  fo r
several years. the mouse on my Amiga
was an awkward tool when I first tried
to draw freehanded. The high prices of
the digitising tablets forced me to stick
with the mouse.

Reaction speeds of the mouse can
be controlled from Preferences on the
Workbench. The surface on which you
operate the mouse are also a factor in
its control. Try the differences between
a pol ished desktop , a  regu la r
rubberised mouse pad and the slight
foam texture o f some plastics which
add friction to the pull of the ball. An
occasional cleaning of the mouse ball
may be needed. Be sure to follow your
manual's instructions accurately.

Much of the work using Digipaint
must be done wi th the commands
FILL and MODE menu Shading. You
must trace the outline of' the area you
wish to modify by using the one pixel
brush. This brush gets progressively
difficult to control as you proceed with
the drawing. You may prefer to use

AR T P A C K A G E S

short segments o f the Straight Line
icon drawing too l , clicking L EFT
mouse button after each segment to
form a continuous contour under a
steadier control. The Right Mouse
button sets the line.

Since Shading is such a powerful
modification tool to bring the richness
of 4096 colours to your 320x400 image
started in DPaintII, use it fully. When
you select Shading, the MENU line
will display a  th in long box called
Dither Control. To  i ts right is the
Position B o x  which displays th e
position of the greatest density of the
colour with which you have chosen to
shade. There is a small solid square in
the centre when you first activate the
feature. Drag it with the LEFT button
to the spot where you want the heaviest
concentration o f  the  colour. Th e
density will feather out on your image
from the spot both horizontally and
vertically. If you want shading strictly
horizontally or vertically, move over
to the directional arrows at the right
and click one o f them off to reveal a
bar inside the Position Box replacing
the tiny square. That bar will be either
a horizontal or vertical band. Shift it to
place your density where you choose.

Hidden in the command AND of
Digipaint is a colour separation utility
which a r t i s t s  w o r k i n g  w i t h
autographics (handmade prints, i.e.
silkscreen, block prints, lithos and
etchings) will find very useful i f they
want to try three colour printing. The
56 page manual o f  DigiPaint fu l ly
explains the above procedure as well as
the operating instructions fo r  the
program. NewTec. by hiding the secret
password f o r  D ig iPa int therein.
requires you t o  keep that manual
before you  a t  a l l  times. A s  wi th
Marauder II, the fine copy program,
one must look up a page number, a line
and a word in the book to answer the
question asked before the protection is
lifted. Unlike Marauder, who has gone
to a built-into-the-program page, line,
word list, NewTec's book must always
be consulted.

A Step By Step Procedure

The January Your Amiga cover, Space
Invaders, was designed on its side to be
used as a vertical. I  used a  tricky
technique in DigiPaint to get this one.
First, a grid was made with DPaintll
and tilted into a perspective which was
spiffed-up with the anti-alia sing mode.
Then, i t was merged from the second
place screen o f  a blended blue and
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black sky made in the HAM mode of
DigiPaint. Th e  l i tt l e  space ships

*arrived and started firing their rays
after I discovered the tricks of blending
those pearly glass bubbles. They were
drawn w i th  th e  circle i con  a n d
modified with FILL  and Shading.

Another hand made image, the
Woo Ladies i s  a  b lend  using
RubThhru i n  DigiPaint. The nude
man was digitised f r o m a  large
charcoal drawing. The ladies were
duplicated a n d  modified f r o m  a
painting o f one lady done using the
Aegis Paint program. They were
loaded to  DigiPaint's 320)6400 and
from SWAP copied to the back spare
screen. Using Rub Thru from the menu
the ladies were revealed through the
black front screen by using the oval
icon. Later, in a similar manner, the
man was revealed onto the front screen
with a free-form use of the large spot
brush.

Balloon Landings started a s  a
DPaintll perspective exercise i n
HIRES using 16 colours. Half of these
colours were used in a spread of values
for the browns and half for the blues.
The range for each was then used to fill
the perspective grids. Later, saved and
transferred, the 4096 colours of Digi-
Paint HAM added the fiery colours of
the landing pit and the cool colours of
the balloons. Note the balloon high
lights done with the combination small
square density placement of Shading.
The enlarged pixels of the balloon with
its pixel people in the foreground are
purposely enlarged with Butcher to
contrast with the tiny pixels of the rest
of the distant balloons.

More ways o f  using these two
programs together continue to suggest
themselves. I f  you have any difficulty
in understanding some o f the more
complex operations discussed in the
use o f  DigiPaint and DeluxePaintll
may I guide you toward the interactive
tutorials published b y  RGB Video
Creations, 2574 PGA Blved., Suite
104, Palm Beach Gardens, Florida
33410. H B  Marketing o f  Feltham,
Middlesex, U.K. should be handling
them soon. They ca l l  th e  series
Deluxehelp a n d  h a ve  a l re a d y
published disks fo r  DPainti l , and
DigiPaint. S o o n  t o  c o m e  i s
DeluxeHelp for Calligrapher. Down-
the-road-a-piece, using th e  same
tutorial interaction, will be programs
for Pagesetter. Photonpaint a n d
Express Paint. Your Amiga wi l l  be
exploring the last mentioned th i rd
generation (post DPaintl I) painting
programs in the near future.



MPC S O F T WA R E
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Blackshadow £15 intelltlype (Typing Tutor) E20 CLIthate E32 Aegis Video Titter DM
Chessmasier 2000 El Intro CAD E50 DevPacAmiga E45 Deluxe Paint It E60
Dark Castle CIS Maxiplan 500 E90 Lattice C V 4 0 E100 Deluxe Music £80
Defender ol the Crown E23 Maxiplan E130 Marauder 2 (Copier) £30 Deluxe Video I•2 E53
Destroyer Lie Pro Wr ite E70 Mirror Hacker Peek E40 Digipaint 135
Flight Simulator II £36 S uperbase P ersonal Project D £30 Director 1:00
Garrison
Insanity Fight

£19
£19

Superbase Professional
Text Pro

0 5 0
E50 NEW PRODUCTS Dynamic Drums

Pro Video OG I
E55

E130
Jinxter £19 The  WOrkS E125 BMX SimulatOr £12 Sculpt 3 0 £70
Kempigruppe E20 X CAD £430 Bubble Bobble £16 Soundscape Pro MIDI Studio EMS
King or Chicago
Marble Madness
Mercenary Compendium

£23
£15 Hardware

Amiga A500 Phone

Carrier Command
Deluxe Productions
Dungeon Master

£19
E65
£19

Videoscape 3D
Books

E120

Obliterator £19 Amiga A2000 Phone ECD t ie AmigasDos Manula £23
Ports of Call Cumana 3,5 D I SC  Drive E125 Elite Phone Amiga Programmers Guide E115
Return to Atlanti5 £19 Digi-View 2.0 E160 Ferrari Formula 1 E.24 Hardware Reference Manual £23
Road Wars £15 4500/A2000 Digiview Adaptor E213 Grid Iron (American Football) £24 Intuition Relerence Manual £23
S hadowgate £19 J
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Predator Programmers Guide to the Amiga E24
S tar  War s £16 A G e n i c k  E 2 1 0 Stnke Force Harrier ROM Kemal: Exec E23
Test Drive £19 Soundscape Sampler UMS R OM  Kemal: Libraries &  Devices £33
The  P awn £17 Futuresound Sampler Elle Wrz bill 08000 Users Guide CI
X enon £16 Perfect Sound Sampler £70 AmigaBasic. Inside & Out CIS

A10134 Monitor E290

Starboard 2 - probably the best memory upgrade for the Amiga Series.
Why do we  think the  starboard Is the  best memory board on the Amiga? Well,  firstly you ca n
use it  on a ll 3  models of the Amiga (There is an A500 and an A1000 version of the Starboard
and you ca n ge l a n A2000 adaptor o l e ither version it  you upgrade) N'Os, ca n have versions
with OK,  512K, 1 M B or 2M B RAM . and each version is upgredeable so you can use  your own
RAM chips if you like  There  is also the Option to use a 08801 maths co-processor, partly checked
RAM, 'Sticky' RAM-Disc and onboard clock and there is also a  hard disc controller to fit inside
the Starboard at under E100 due out soon. You can also have upto 4 Starboards connected together
to make upto 9MB Total RAM.
This is just a  M • i  description o f  what the Starboard can do,  phone or write  for more detailks
and pricing_

Personal Callers A l l  Prices include VAT & Delivery to UK
Welbeck House (69 Loughborough Rd),
West Bridgford, Nottm.
(Mon-Fri: 12 - 5.20 other times by appointment)

Tel: (0602) 820106/455114

10 Unbranded 3.5' Discs E l l
In Storage Box E 1 3

10 Branded Discs E 1 1 3

Publishing Partner Professional
The best DTP  Programme on the  Amiga, nothing else comes close.
We've been inning a reduced version on the STS Tor the last 9 monlhs

'COS thetas been nothing any good on the Amiga. until N OW
, E150

Mall Order Address
MPC SOFTWARE

72, Julian Rd.,West Brit:Hord,
Nottingham NG2 SAN

AMIGA
SOFTWARE
SPECIALIST

OUR
TITLE R R P  P R IC E
Auto Jewel • 2 4  99 18.50
Alien Strike 1 9 . 9 5  15.00
Ads Coin Set 2 9 . 9 5  21.50
Anic fox  2 9 . 9 5  21,50
Arazolis Tomb 2 5 . 7 5  20.50
ArenalBralacus 3 1 . 9 5  24.75
Archon 182  2 9 . 9 5  21.50
Backgammon 9 . 9 9  7.50
Bards Tale 2 1  95 18.50
Borrowed Time 2 4  99 12_00
9,,rekucrecy 3 . 1  99 24_75
Barbarians 2 4  95 18.50
Balance Ot Power 3 9  96 2 0 4 0
Ballyhoo 2 9 . 9 9  21.50
Backlash 1 9 . 9 5  15.50
Bail Raider 1 9 9 6  15.50
Brainstorm 9 . 9 5  7.50
BEIIIC Cruncher• 1 0 9 5  11.50
Bottle Thru Time' 9 . 9 5  7.50
Crazy Cars 2 4 . 5 0  18.50
Seven Cues Gold 2 9 . 9 5  21.50
Gunther  Factory 9 . 9 5  7.50
Cat throats 2 9 . 9 9  12.00
Ceallerver 9 . 9 5  7.50
Championship Gorr' 3 4 . 9 9  24.75
Cherasmoster 2000 7 4 9 5  18.50
Chess Idle  Art Oh 2 1 . 9 6  18.50
California Genes'  2 4  99 1 0 5 0
Dark Castle 2 4  95 1 8 9 0
Delender Of Crown 2 9 . 9 5  21.50
Diablo 1 9 . 9 5  15.59
Data Vu 7 9 9 5  21.50
Demolition 9 . 7 5  7 .50
Dr Fruit 9 . 9 5  7 .59
Deadline 7 9  99 12-00
Deep Space 2 4  99 15.50
Earl Weave, Baseball 2 4  95 18.50
Enchanter 2 9  99 12_00
Eagles Nest 1 9 9 5  15.50
Football Fortunes 2 4  95 18.50
Facts F16
-Feet). Tale Ada 4 9 9 9  32.50
Feud 9 9 9  7 .50
Fight Sim 2 4 9 . 9 3  32.50
Final Trip 9 9 5  7,50
Firepower 2 4 . 9 5  1 0 5 0

Golden P atti
Gnome Ranger
Grid Start
Goldrunner
Guild ot Thieves
Garrison
Hitch Hiker
Hollywood Hiiins
Hollywood Poker
Hardball
Hacker 1 &  2
K R  3 5
Infi del
Indoor Sports
Impact
insanighly Fight
Jump Jet*
Jewel 01 Darkness
Jinster
Jigsaw Mania
Kings Quest Pack
IC erasimod0
K am pig ruppe
Karate Kid
Karate Kid 2
K erring Gran Pne
Knight Orc
King 01 Chicago
Kikslart 2
Leather Goddess
Leisure Suit Larry
Leaderboard
Lillie Computer P
Leviathan
Lurking Horror
Mercenary
March Brigade'
Mindshadow
Mold Foreeer
Herr ham'
Moon Mist
Marble Madness
Mouse Trap
Mean 18
Mission Elevator
Las Vegas
blinja Mission
Nord and Berl

'9  S6 15.50
14.95 11.50
la 96 10,543
24.95 1 0 5 0
24.99 18.59
2995 21,50
29.99 21.50
29.99 21.50
1996 15.50
24.95 1 0 5 0
24.99 12.00

9.95
29.99 12.00
19.50 15.00

11.95 0 .75
24 95 1 0 5 0

995  7 .50
19.95 15.50
24 95 1 8 5 0

095 7 .50
24.99 18.50

995 7.50
2999 21.50
19.95 15.50
24.95 18.50

9.95 7.50
24.95 1 0 5 0
29.99 21.50

9,99 7.50
29.95 21.50
24 99 18.50
21.95 18.50
34.99 24.75
1995 15.50
24,95 19.50
2195 18.50

29.99 21.50
- 21.99 12_90
34 99 24 75

21.70 18.75
- 29 95 21.50
2991, 21,50
14 95 11.50
29 99 21.50
1995 t a w

9.95 7.50
9.99 7.50

24.95 18.50

One On One
Ogre
Othello
Pharens
Phan tame 3
Pianettaii
P luto,
Portal
Pawn
Roadwars
R oa die .  2000
Rocky
Red October
Space Quest
Space Battle
Spelle rasher
Space Ranger
Sky Fighter
Suspended
Soper Huey
Suspect
Screceror
Stationlair
Star cross
Star Glider
Silent Service
Silicon Dreams
Skyrok
Shadowgate
Space Port
Sinbacl Throne Falcon
S,nbad
Shanghai
Sea Starker
Strike Force Harrier'
Surgeon
SD I
Strip Poker
Strip Poker 2
Skylight
Swooper
Rass Times
Test Drive
Thai Boxing
Time Bandits
TelnS
Trinity
Tarrorpods

2095 21.540
24.99 18.50

9.95 7.50
9.75 7.50

24.99 18.50
2999 12.00
14.95 11.54)
34.99 12.00
24 95 21,50
1995 15.50
24.99 18.50

1)95 7.50
21.95 18.50
2999 21.50

995  7_50
29.99 12.00

990  7,50
14.95 11.50
29.99 12_00
19.99 15.50
29.99 12.00
29.99 12.00
2996 12.00
29.95 12_00
24.95 1 0 5 0
24 95 18,50
19 95 15.50
11 95 11.50
24 515 18.50
1995 15.50
29 95 21.50
39 SO 2 4 7 5
24.99 18.50
29.99 12.00

49.95 32.50
29.95 21.50

9 95 7,50

1495 11.50
1995 15.50
24.99 12.00
2 4 .
9 5  
1
8
.
5
8

995, 7.50
19.99 015.50

19.99 15.50
34.99 12.00
24.95 18.50

Temple 01 Apshai'
99sir?
Ultima 3
Unrsited
LLIA.S.•
Vaders
Winter Games*
Western Games
Winter Olympiad
Witness
World Games'
Wishbringer
Xenon
7nrks 1 .3

2499 18.50'
19.95 15.50
24.99 1 0 5 0
29.95 21.50
24.95 18.50

995  7.50
24.99 18.50
19.95 15.50
19 95 15.50
29,99 21.50

24.99 19.50•
2999 21.50
19,99 15.50
29.99 12.00

Ali prices marked • will be
shipped on re/ease data.

All our prices inc lude VAT
and F i r s t  C la s s  P o s t .

Telephone
(0753) 682988

For per sonal  service pl ease
make cheques payable to CLIK
and send to:

CLIK, UNIT 1,
WILLOWSEA FARM,

SPOUT LANE NORTH,,
STANWELL MOOR,
STAINES, MIDDX.

TW19 6BW.



DaLci. acCLROT110

ft e n e r
,  
• • •  
•  
0
=

Lj AMIGA PRO SAMPLER STUDIO
•  A top quality sound tampling ones at a reastlo •  %%triable sample rate and calyhack Wed

PM . •  Separate 'Era  hoe waveform winnows Moe zoom
Paean w ill Rda windows for eall3 emirate ecimng.

lb Hardware oat patiele with many ether software
cackagee

•  Software Sete can he temcl welun other mato
Wile s

•  &verso. copy. ma, clear plus ottler snit !amilloott
•  Microphone and imo mput 14' Jack and 1:tm

sommotema
•  30 shut Ur mend waveform Wave editor to dervgn

yOLIP o wn  Wavn ri n n ,  a c r a s t  me ti n g  foie&

•  AR the m a i %Omen of a sampling system plus
many wets

•  ISO% amebae code software for ream* tontine.

•  Hires sample ',a im
•  aeetume frwiieimy itsplay
•  PAsir.e le  leve l m e an t

•  Flift.5 sevict to are iiirrnan
•  MutatIe manuallautommtle record trg

ONLY E 6 9 • 9 9  COMPLETE SYSTEM, PLEASE M E  A500/1000/1000

DISK/STORAGE
BOX OFFERS
•  DD40 holds 40 34" disks Imitable_
ONLY E6.99
•  DD80 holds 80 34" disks lockable,
ONLY E11.90
•  Disks 3 4 "  D/DS/D.
•  Ibp quality, bulk packed with

cables.
ONLY E 2 2 . 9 9  poi as.

Li DATA/SWITCH
BOXES
•  .1/4,1 syw osoneci Iwo printers to one computer

Or (vine-verat ),
•  Cent/onem monectchs or RS232 (Serial) coonectone

(25 ;in ) please etate
omn
, E  
2
4 .
9
9

•  ABC me connect twee prtnism to one melodic
( or vine versa f.

•  ti.ritronsee Cr R S= comsetions
ONLY E 34.99
•  botolhgent Printer Sharer
•  Share one Printer between rocs euEnPutsTs
•  Automatic mettchm$ n o  mewl to leave yotz centaur
•  RS232 serial or fordronias conneonme please auto
clay 679.99

•

i . 4
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iDATEL JAMMER

lb complement the Sample Studio the Date]
Jammer oyes you a 5 octave keyboard to
play and record your sampled sounds
FEMURS:
•  2 and 3 note chords.
•  4 track sequencer up to 9999
events.
•  Tempo and Beat Contras,
•  Mixer Controls an Instruments
•  Load and Save sequence.
•  Works on standard 1FF Me sounds.

Li EMI AA
P ROGRAMME R
•  Easy to use, highly efficient Eprom

programmer.
•  Programs V64/27128127250/ 27512 Epreme.
•  PPV,TaMS 12.5v  or  21v
•  HMos and CMOS types,
•  Load and Save File functions.
•  HEX and ASCII Dump of Memory.
•  Menu driven Program features SIAN&

READ, liuRN and VERIFY functions,
•  Zara Feral Insertion socket
•  A50012000 or ICOO model (please specily

ONLY 639.99 compLETE
uROBOTARM Full Fu
•  Explore the fascmating science of Robotics

with this &di feature Robot Arm.
•  Human like dexterity -  with 5 Axis of

movement it is so versatile. It can manip-
ulate small objects with amazing ability.

•  Easily controlled using 2 Joysticks (any
9 pin type) or connect to your Amiga
with OUT Interface I  5oftwilm to give
Computer/Robotbe control (Dee Interface
offer),

LI INTERFACE OFFER
•  Unique Software/Hardware package to

allow you to interface your Amiga with the
Bobotarm.

•  Train mode allows you to MIT and then
repeat movement sequences.

•  Very easy to use.

LI PRINTER CABLES
•  25 pin 'D to 38 way Contromes

parallel lead.
•  A 500 or 1000 please state.
•  1.2m length.
ONLY E7.99
•  25 pin 'D to 25 pin 'D• - serial

printer lead.
•  A500 or 1000 - please state.
•  2m length.
ONLY a7-99

nction — 5Axls Movement
•  Comes with Accessories including iiiMger•

Jaws Magnetic Attachment, Shove]
4 Stabilizing Suction Base Legs. etc.

•  Uses 4 HP2 batteries (not supplied) is
power motor movement so uses no eat
outer power

•  Self contained, ready to use except,
P la ids ).

ONLY E 39 -99

•  This Interface is not needed to use the
Rototarm but interfacing with your
has great poasiblities

oNur 1E10.99
COMPLETE WITH CABLES.
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ALL ORDERS NORMALLY DESPATCHED WITHIN 48 KRS

HOW TO ORDER
. BY PHONE BY POST BY FAX

0782 2648101AIL V
*

UK ORDERS POST FREE
EUROPE ADD 11

OVERSEAS ADD .t3
0782 273815

24 hr Credit Card [me Send cheques. POs made
mate to -nate] Electromes
-

D i k
c LL. cloRon cl

uNrrs 8/9, DEWSBURY ROAD, FENTON INDUSTRIAL ESTATE,
FENTON, STOKE-ON-TRENT

SALES ONLY
.  0 7 8 2  273815

TECHNICAL ONLY
0782 202258''

r j  EXTERNAL 3.5" DISK DRIVE
•  Sintne extra tow profile unit -  cooly es' long!
•  15p quality NEC drtve matharitera

•  Th ro ag l ip n rt 111113Wti d aisyttu u n in g  Wi e r a r m s

•  A saparb4 styli Casa &limed in amnia colour&
I  rutty  0:4111)Eib10E
,•  I  meg unisrmanod tsgasultzt

•  Coid L,nrj attes for positionmg on your desk ote

ONLY 1E 1 1 4 . 9 9  POST FREE
ADD (LB for Courier delivery if required).

•  Was for for regmey bole ro ytki toy a drive
siaase mispa.N t10leaturea -  this  drive haa an
NEC &we unit and is taused in a umparb liousnal -
many units available are built to a prKe and not to
a standard Don t spend a lay  pounds toss and and
up orr.b othinsh
- -  
a n d  
r e m e
m b e r  
p u
r  
a r
e  
b u
y i
n g

room the manufactunr

•  aim;iate n o  mare to buy

t:1 512K  RAM EXTENSION 4  A 500
•  Available with/without calendar clock option
•  Simply plugs internally into a A500 slot
•  Switch in/out with switch supplied
•  Fitted in minutes — no soldering etc.
•  With calendar/clock onboard time/date automatically booted
•  Battery backed to retain time/date
O NLY  E  7 9 . 9 9  FOR STANDARD 512K CARD OR

O NLY  E 8 9 . 9 9  FOR VERSION WITH CLOCK/ CALENDAR

'TAU!! 717
Quite simply the best disk copier

(all models)
Stverfast disk copier will copy almost any
mamercial disk

j  Frientr user Interface — Mouse driven
throighout

j  CA5lopietaly compatible with Amiga
mit:asking system

j  Even decrypts many encoded programs
trelicling D.Print/Video„
, P a i n t /
M u s i o , q 1ONLY 1

.
9
9  
P
O
S
T  
F
R
E
E

available for the Amiga

,nj Special 'Staategy Filas cope with even the
most advanced protection schemes
Supports upto 5 drives simultaneously for
multiple copies

r ]  Regular updates available w e  always
ship the latest

IJ Past operation — typically around 80
seconds
USAs top selling copier

m IDIMASTER
•  Full Midi Interface for A5001

2000/1000 (Please state model)
•  Compatible with most leading

Midi pack4es (inc. D./Music)
•  Midi In M i d i  Out lit 3 —

Midi Thru
•  Fully Opto Isolated
•  No need to pay more —

Full Midi standard
ONLY E34.99

PRINT - SAVE
ANY SCREEN,

FROM ANY PROGRAM
Va TIME!

G RABB IT
•  Grabbit Is a transparent Screen Grabber

program
•  Always there — simple key operation
•  Drives dozens of Printers
•  Requires only 10K Ram
•  A trim productivity tooll
•  Very quick operation — does not require

screen on during printing
•  }tee 'ANYTIME" program lets you update

your own colour palette preferences.

O N L Y 1 E 2  I  . 9 9  POST FREE

D I



T he Amiga's famed graphics
capabilities have always been
renowned. Al l  machines in the

Amiga range have a number of high
resolution modes available, and with a
minimum of 5I2K in modern Amigas,
it is not surprising to see a number of
really special graphics packages at last
becoming available for this powerful
machine.

Sulpt 3D is an interesting package
in that i t  is not a purely art based
package, neither is i t a typical design
package (for example CAD). Sculpt
3D enables the user to draw on the
screen in freehand, but in any one of
three projections (as is common with
technical drawings). I t  just about
allows photographic control over the
rendered image. b y  posi tioning
"lamps" at certain places (either on or
off the screen) thus generating literally

G R A P H I C S

Sculpt 3D
An innovative graphics package that takes a lot o f the

hard work out of drawing in perspective

By Mary Branscombe

thousands, perhaps mi l l ions, o f
possible shades and depth changes.

What is Sculpt 3D?

Sculpt 3D can best be described as an
interactive sol id modelling edi tor,
combined with ray tracing software to
generate very realistic images on the
screen. This means that Sculpt 3D can
be used t o  construct a  computer
simulation of any solid shape you care
to i ma g i n e .  Th e r e  i s n ' t  a n y
conventional parallel I  can use to
explain th e  design process, b u t
something i n  the vein o f  "carving
shapes Out of solid air" will probably
do.

Details are something Sculpt 3D
takes care o f  quite well -  shades,
shadows and  perspectives are  a l l

YOUR AMIGA may 1988
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handled by the editor. Because the
drawing is created on a three screen
"board" on  the screen, painting a
picture mu st b e  methodical a n d
planned -  you will have to work out
things such as depth and angles for
yourself, but hidden line removal and
perspectives can all be handled.

First Steps

The most important thing is to make
sure you have a backup of the disk up
and running w i th  a  copy o f  the
Workbench. I f  you have a 5I2K in
order to  reach Sculpt 3D's unstated
minimum o f one Megabyte, you can
use Sculpt with a  512K Amiga (for
example, a basic Amiga 500) as I have
done, but rendering images, drawing
screens and using the high resolution
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modes are made much simpler when
using this package on an Amiga with
the one Megabyte upgrade. A  dual
drive is also a boon as there is some
disk swapping from time to time.

Once you have booted up the disk
and you are inside the first level o f
Sculpt 3D, you are presented with
three windows, which is called "Tr i
View". Th i s  i s  a  necessity a s  a
computer can only represent images as
3D on a flat 2D screen. In  order to
actually draw i n  3D, you need to
display images i n  orthographic
projection, hence the Tr i  Viewer's
approach of front, sides and top view
that form part of the complete image.

Each window has a  series o f
gadgets that are used to reposition the
image in each view, each window has a
blue cross, and within each window
you can zoom in or out o f a picture
thus resealing the image to your own
size. Naturally al l  windows can be
resized t o  accommodate larger o r
more detailed drawings as and when
necessary.

If you have enough money, (i.e.
one Megabyte or more), you can run
other packages a t  the  same time.
Sculpt 3 D  supports th e  Ami ga
"Intuition" multitasking environment,
so it is possible to run a wordprocessor
or a few tools from the workbench or
any other desktop alongside Sculpt

ike 3 D .  I have found that it is a good idea
UP t o  have  th e  "N o tepad " a n d  a
:he " c a l c u l a t o r "  in the RAM disk as you
in d r a w .

ted A  word of warning though, Sculpt
an 3 D  is not fast. Because o f  the very
for c o m p l e x  drawing calculations being
tve p e r f o r m e d ,  running a wordprocessor
ing a t  the same time as Sculpt 3D will slow
.on t h i n g s  down even more than normal. A

standard r a y  trace o f  a  conical
pyramid (i.e. a simple object) will take
a few minutes to compute, but with
something a little more complex (like
the famous byte by byte juggling man
demo) these can take literally days per
fia me

However, i f  you have had any
experience o f technical drawing. then
you will find Sculpt 3D's approach
delightfully simple.

Menu Operations
Most o f  the commands issued t o
Sculpt 3D are made through the use of
icons, windows and pulldown menus.
To make the menus visible, press the
right hand mouse button down and
hold i t  down. The menus show up
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(typically enough) as a bar along the
top of the screen as PROJECT, EDIT,
TOOLS. OBSERVER, and WORLD.
To see more of the menu choices you
move the pointer over the word in the
same way you would by operating
Workbench.

Probably the fi rst thing you will
want to do is load in a picture that is
ready made fo r  you to  play with.
Sculpt 3D has a few, but not many, and
the few that are supplied on the master
disk are very simple examples of how
to design simple objects like the coffee
cup or the small house.

A "scene" consists o f  separate
entities such as "lamps", "observer",
"world" and "objects". You can load
in all of these or only one of them if you
like — personally at this stage it is good
to load in all items bar the "lamps"
information. Try and experiment with
single light sources to see how effective
the shadowing system really is!

It is now possible to go to the Tri
View and have a look at the complete
image o f the house. By altering your
position and relative distance to the
house, you can walk around i t. and
even go inside the house — with a little
care!

The backgrounds are interesting in
that Sculpt 3D actually draws shadows
in perspective, but should you want the
idea o f perspective made really clear,
you could always use the checkered
pattern supplied (as p a r t o f  the
package) as a floor or even as a "sky".
Some really weird effects can b e
achieved by using both with mutually
opposing checkered patterns, so they
meet up somewhere on the horizon —
it'll screw up your retinas, but what a
nice way to go!

The concept o f having a "sky" on
the screen is an interesting one, in that
it i s a  horizon bisecting the screen
somewhere in the middle. This can be
altered so that the line appears more or
less anywhere on the screen so the
eventual surroundings a re  ve ry
spacious to begin with.

Of the supplied "tools" Sculpt 3D
has for drawing. there are many for
distorting basic shapes, so ,  f o r
example it is very easy to create lovely
rolling hills on a surface by creating a
"disk" (a circle with no depth) and
then rip up a few chinks of "earth" by
pulling i t out with a "magnet". This
has the advantage o f making shapes
very natura l , a n d  i f  yo u  w a n t
undulating shapes (perhaps fo r  the
features o f a face) then this is a very
useful tool. However be warned — this
is probably the most memory greedy
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and time consuming task you Cdli give
to Sculpt 3D to calcuIate.

Naturally there are other tools that
enable you to distort shapes. Out of the
other gadgets, the most interesting is
the facility to naturally curve a shape
(ideal for rounding o ff ends) and for
extruding (similar to the magnet — but
this time the  "extrude" too l  fi rst
performs a fi ll operation, i f possible,
and then duplicates the selected object
and then links the duplicated and the
selected object). For these operations
the "dragger" is used in one or more of
the Tri View windows so that you can
create tubes, poles, blocks o r  any
upright or flat regular shape. Even a
high-rise block can be made from an
extruded slab.

But the shape distortion tools are
not all that Sculpt 31) has to offer. The
Observer tools are also very useful
because they can alter the overall
image — as i f you were looking at the
whole picture and not just specific
items (as you are doing when just using
tools). The Observer Painting Mode
sets the observer to paint mode thereby
enabling you to  cover a face with a
single colour without using shading or
depth effects.

In this mode, shadows are not
rendered. Because Sculpt 3D has to
calculate the effects of these on the ray
trace, leaving ou t shadows (a t the
initial design phase) is a quick way of
producing an  image after i ts wire
frame draft

Snapshot Observer Mode sets the
observer in a mode which creates a ray-
traced image which excludes the effect
of shadows. The time taken to produce
an image is proportional to the image
size, so small images can be produced
much quickly than larger images. This
is something to  bear in mind when
drawing out an image d o  you want a
large image full of detail that takes five
minutes (and probably longer) t o
compute, o r  do  you just want the
general picture (thereby cutting the
compute time down to a quarter.

On the Amiga there are different
modes that enable the user to specify
different resolutions f o r  different
appl ictions. W h i l e  t h e  H i g h
Resolution mode (60(1 x  600) utilises
the best Amiga graphics, some very
impressive effects can be rendered
using the Low Resolution modes — it'
HAM Graphics are used, they are
displayed in low resolution mode.

Sculpt 31) gives you ful l  control
over the screen interlace. There i s
adequate support for adding bit planes
with any screen mode — adding bi t



planes means tha t the  number o f
colours you select are raised by the
number o f  the power o f  your b i t
planes. So if you are using a bit plane
number of greater than 12, then Sculpt
3D will give you the option of saving
an RGB file; 0 is the default state.

Using Sculpt 3D

This is a very impressive package and
although i t  is not easy to  use, i t  is
certainly worth sitting down fo r  a
month or so and really getting to grips
with the complete package.

I would - not really recommend
using the package with a 512K Amiga
- a megabyte is a necessity should you
want to  start drawing more complex
shapes and patterns using the higher
resolution modes and the HAM mode.

Sculpt 3D is an innovative drawing
package which, f o r  once, actually
enables t h e  use r t o  d ra w  ve ry
impressive pictures with a reasonable
perspective calculation system and a
very impressive and  easy t o  use
shadowing system. The sad thing is
that the  Ray Tracing computation
time takes so long!
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Ray Tracing is an innovative and
fairly new idea; you do need a lot of
memory and processing power and the
time required t o  generate just one
simple ray trace is phenomenal, so be
prepared to  wait around fo r  a few
hours i f  you are drawing complex
images consisting o f many elements.
Small wonder why the package i s
supplied with a "caution Ray Tracing
in Progress" card t o  pu t on  your
keyboard wh i l e  t h e  machine i s
calculating your picture.

I have been using Sculpt 3D for
over four months now. Initially my
attempts at drawing were pathetic. The
concept of Ray Tracing was new to me,
and I must admit the whole idea dazed
me. After all, a drawing package with
isometric calculation, shadowing,
perspective, rotational and a  spacial
distortion system seemed too good to
be true. Certainly I  have never come
across these facilities on a sub-:E1000
system -  a DEC workstation perhaps
(you know those lovely ones tha t
support GPX...)  but not an Amiga
1000.

My only gripe is the sluggish way
the package responds to calculations,

TRYING TO USE YOUR COMPUTER?...
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and I know this is because the Amiga
has -
I n t
u i t
i o n
"  
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software tools up and running, but it is
very slow. I  am playing around with
the 68020 maths processor instead of
the 68000 in an attempt at speeding
things up and I  will get back to you
when something more coherent comes
up.

Anyway, i f  y o u  j u s t  w a n t
something to paint with, then do not
go for this package. I t  will not have
anything additional t o  o ffe r  than
DeluxePaint or DigiPaint which can
be bought at considerably lower cost.
Drawing in 3D requires consideration
and plenty of planning, but i f you're
looking for the very best in  3D art
packages. Sculpt 3D is certainly worth
recommending.

Touchline:
Name: Sculpt 3D. Machine: Amiga
512K. Supplier: Byte  B y  Byte.
Arboretum Plaza IL  9442 Capital o f
Texas Highway North, Sui te  150,
Austin, TX 78759,
In the UK: The Amiga Centre Scotland,
4 h e a r t  Street Lane, Edinburgh,
Scotland EHI 3RM. Tel: 031-557 4242,

Send this form with your remittance to:
I NI OAET LTD., 5, Rirer Park Estate,

BerAharnsted, Herts HP4 MI ,
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packages which can usefully be
reviewed side by side. TextPro

is a wordprocessor and DataRetrieve a
database. The  U K  price was not
available at the time of going to press
but the US price for each package is
$79.95.

Textpro
One of the worst things about being a
writer is when somebody gives you a
blank piece of paper and says write.
Modern technology has replaced the
paper with a  blank screen but the
feeling of helplessness still remains.
thought that nothing could be worse
than this emptiness but on first loading
Text Pro. I was in for something of a
shock. The first thing you are asked is
how many pages you intend to write. It
is bad enough not knowing what you
are going to write about without being
asked how much! A ll creative ideas
flew straight out of the window.

We take an in-depth look at a  word
processor and a database from Abacus

By Gordon Hamlett

Because the Amiga can run several
programs simultaneously. TextPro
needs to know how much memory to
reserve for  your work. Logical I
suppose but somewhat unnerving all
the same. In practice, you can just hit
the default unless you are likely to be
doing anything unusual.

There are all the usual features
found i n  wordprocessors. T h e
packaging makes a  great play o f
professional features such a s
justification, headers and footers, bold
and italic scripts etc., etc. but I would
be very disappointed i f  any W P
package in this price range did not
include them.

All these features can be controlled
either from pull down menus or via the
keyboard. There are four main menus
— file, edit, style and formatting. The
menus worked well and were largely
self-explanatory s o  tha t  flicking
through the instruction manual was
kept to a minimum. Good points for
simplicity.
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Missing Features
There were a  number o f  features
missing that I would have liked to see
included and some quirks among those
that were. As a journalist, lack of a
wordcount was immediately apparent.
There was also no facility to link files
together when printing so that each
chapter of your novel must be run off
individually. There is  n o  spelling
checker which may be had news for
some people, especially as it seems that
spelling is no longer taught in schools.

Quirks include the  automatic
hyphenation — I found that I had to go
back and make too many Corrections—
and I would prefer that this was set to
off rather than on, initially. The searq
and replace function only highlighted
the first letter of the word or phrase
rather than the whole thing. On one
occasion. the word I was looking for
was hidden under the requester box
asking me if I wanted to look for the
next occurrence. As I couldn't see the



current one T h e s e  are just quirks
though. It all depends on what you are
used to.

TextPro supports a wide range of
printers and there are facilities to set
up your own control characters i f
Yours is not on the list given.

Another feature that some might
find useful is the ability to  include
graphics in the text. A  copy o f  the
utility BTS nap is included with the
package. Graphics can be inserted into
the text or overlayed onto the text.

At first glance. the documentation
looks very slick; a 120 page perfect
bound manual. The blurb claims that
you get a complete tutorial in how to
use the package but the reality is that
the b o o k  i s  l i tt l e  more than  a
description of the various features with
very little rhyme or reason as far as
structure goes.

I showed the manual to two people,
one with no WP experience at all and
the other a  professional secretary.
Both complained that i t was a total
hotch potch and very off putting.

This is one area which companies
could put a  lot more effort into. A
package like this, which is presumably
aimed at the lower end of the market is
going to attract a lot of people who are
new to wordprocessing. The manual is
their life line and it would be of great
benefit t o  have something that i s
written i n  a  non-technical way,
preferably with an example document
or two and a series of exercises to work
through that introduce the different
facilities in a logical manner - a few at
a time.

Another necessity must surely be a
pull-out reference card detailingall the
various commands. N o t everybody
uses the menus and it is a pain to have
to keep trying to find what you want in
the manual.

To sum up. TextPro is a simple to
use wordprocessor, sui table f o r
beginners b u t  marred  b y  p o o r
documentation. Experienced users will
probably prefer something with a bit
more meat to i t though and will find
that it is not powerful enough for their
requirements.
Data Retrieve

Whereas TextPro was very simple to
use. Dataketrieve goes to the opposite
extreme. I  found  i t  t o  b e  user
unfriendly throughout and  never
really came to grips with i t at all -  a
combination o f the program and the
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documentation which is considerably
worse than the manual for TextPro.

The packaging starts o f f  b y
claiming how fast the program is. this
sounds impressive until you turn to
page three o f  the manual where i t
apologises for being so slow compared
to other programs. This is because
every record in your database is disk
based rather than memory based. This
has the advantage o f  being a  safer
method, but fast, i t sure ain't.

The main feature that you have to
come t o  terms w i th  when using
Dataketrieve is that of masking. The
mask is a template that you tailor to
your o w n  requi rements. O n l y
information that appears in the 'slots'
that you have created is displayed
rather than the complete record. For
example, suppose you are running a
mail order business and want to print
off some address labels to  send out
catalogues to your existing customers.
The only part o f  each customer's
record that you are interested in is their
name and address, so you mask off all
the details of past purchases, etc.

Your database can be password
protected for either user or operator.
User stops unauthorised access t o
database while operator stops anyone
amending it.

Fields can be one of six types- text,
date, time. number. graphic or choice,
i.e. specific answers only. One thing I
particularly didn't like about setting
up choice fields was that when it came
to entering data, a typing error would
default to the last choice rather than
reprompting for a correct entry. For
example. suppose you wanted a choice
A. B or C. You set up your choice field
to accept a /A/b /B/c/C . Now when
you are entering your data, you intend
to press the -
A '  k e y  
b u t  
a c c i
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a l l y  
h
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The entry will actually read 'C' which
is not what you wanted and requires
you to check everything you enter very
carefully. A warning beep and a refusal
to move onto the next field until a
correct key is pressed would be much
better.

Searching your database can be
decidedly tedious, especially i f it is a
long one so you will need to set up an
index or multiple index e.g. sort by last
name, first initial, second initial.

On screen establishment of records
and masks was confusing t o  the
extreme and not something that can be
tackled without considerable reference
to the manual which brings me nicely
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to my h'ete noire th e  documentation.

Dubious Documentation

Horrendous was the fi rst word to
spring to mind. The manual was little
more than a description of what each
function was for, poorly structured
and highly technical. A  fi rst time
database user would stand very little
chance o f coming to terms with this
package without considerable effort
on his o r  her part and not a  little
technical knowledge.

It is not good enough to say here
are the tools, now go away and use
them. You have to be shown how to
use them. Up to eight databases can be
open at any given time. Fair enough
but why would anyone want to do it. A
few examples would no t go amiss.
Sample records and masks for various
uses would be a great help. Again, why
is there no reference card o f all the
various commands.

One example that highlights this
user unfriendliness especially can be
found o n  t h e  accompanying
packaging. "You can exchange data
with TextPro... t o  easily produce
mailing lists etc". This is one o f the
commonest uses o f  a  database yet
scouring the indexes of both manuals
gave no clue as to where I might find
information o n  h o w  t o  d o  th is.
Scouring th e  manuals themselves
proved t o  b e  l i t t l e  better u n ti l
eventually. I  found this reference. I t
was in the glossary under 'form letter'
and the  entry read; "Several text
editors allow you to  produce form
letters  I f  you've created an address
file using Dataketrieve. you can write
the file to disk so that you can see the
file for text editing." That is the sum
total of what you are told, The TextPro
manual has no entry for form letters
whatsoever. Still, at least I know that I
can do it. I just don't know howl

I found little in DataRetrieve to
recommend. People who have some
strange fetish about databases may
enjoy i t but anyone who has bought
their Amiga expecting that all software
will be user friendly to the nth degree
should give this package a very widero
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berth indeed.

Touchline:
Abacus: 5370 52nd Street South East.
Grand Rapids. Mitchegen 49508 U.S.A.
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Cumana dIsk
drives for the
Amiga user

Silence, high reliability and fast access are just some of
the advantages that purchasers of the new high quality
external 3•5" floppy disk drive from Cumana can enjoy when
using their Amiga computers.

The Cumana CAX 354 takes its power from the host
computer and offers a full 880k of formatted storage to either
A500 owners or users of the A1000 series.

Other pointsto ponder are, high quality NEC 3.5" double
sided drive mechanism, 1 Mb unformatted storage capacity
and standard connectors which enable easy addition of 5.25"
drives.

For those who want to
know the real nitty gritty the seek
time (track to track) is a superfast
3ms with a settling time of 15ms,
to really zip through your
software — and all at an
astonishingly low phce. Ask

jyour Cumana
dealerfor details
or contact:

a l l i l l i - l k

CUMANA
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The best name in memory
Cumana Ltd,

Pines Trading Estate, Broad Street, Guildford, Surrey GU3 3BH.
Tel: 0483 503121 Telex: 859380 Fax: 0483 503326
Distributors: Hugh Symonds, Dorset; Zappo Computers, Staffs; SDL
(Silica Distribution), Kent. 16/32 Diffusion, France; Microware,
Germany; Ectron, Holland; Belgium Computer Center; APC, Italy;
SAC, Sweden; SAC, Denmark; ABC Analog, Pixelsoft, Trades
Informatica, Spain.
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Xerox 4020
Colour Ink Jet Printer

is what you get

With NLQ too
The Xerox viz@ colour ink-jet  printer makes the most of your 1rni8a
colour pictures, print ing clear, bright  images silently in 7 distinct

and d over 4,000 shades at 24 0 dots i n c h  nch resolution.

the x.etoy 4.020 harKkes F u t  couespondence and iksk-top
puolishint needs toot choose ctorn tesident conts in vatious
and achieve neat ettct. crudity tesUts at a bothw 4.0 cps.

Prox 4025 A m i g a  trinttri.

AvallaNe from your local dealer or daecily frcan
Precision Software Ltd. 6 Park Terrace.
Worcester Park, Surrey KT4
Telex 8955021 Precis G

PrecisionSoftware 01-330 7166
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Adventure

By Allen Webb

In the final article of the series we look at the final
pieces of code and summarise the package
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ex its  a n d  o b je c t s ,  o p t i o n s
were prov ided t o  a llow you t o

display text in a specific window. The
allows you t o  give information in  a
clear manner  r a ther  t h a n  us e  a
scrolling screen. The first piece olcode
allows the easy manipulation of screen
windows. The code occupies the block
of memory from $C300 to SC55B and
has one  entry  po int .  T he w indow
pos it ion i s  s pec ifi ed  b y  f o u r
parameters:
XC -  the X or horizontal coordinate of
the top left corner of the window, It's
value can range from 0 to 38
YC - the Y or vertical coordinate of the
top lef t  corner o f  the window. I t 's
value can range from 0 to 23
\VI -  the width of the window (1 to 40)
In  -  the height of the window ( I to  25)

As usual, I  have not included any
data ver ifi cation routines  and y ou
should ens ure t h a t  t h e  fo l low ing
inequalities are fulfi lled:
0 < = XC < ,--- 39
0 < = YC <  = 24
XC + WI  <  = 40
VC + H I  < =  25

The syntax of the commands is as
follows:
Scroll w indow up: SYS 49920,1 ,XC.
YC W I .H1

Both t h e  character ar id c olour
information are scrolled up. The top
line o f  information is  los t and the
bottom line is fi lled with spaces.
Sc r o l l  w i n d o w  d o w n :  S Y S
49920,2,XC,YC,WI .F1 I

This is essentially the same as scroll

C64 P R O G R A M M I N G CCP

up except, of course, for the direction
of action.
Invert screen: SYS 49920,3,XC,YC,
WI,HI

This flips the top hit of each screen
code in the window. In the same way as
the cusor acts, calling the routine again
restores the screen contents.
Fill window: SYS 49920,4,XCACWI,
HI,CHAR,COLOUR

This fi lls  the  w indow w ith  the
specified character (POKE value) and
the specified colour.
Erase window: SYS 49920,5,XC,YC,
W LH]

This clears the window and sets it
to the current cursor colour.

With these live simple tools, you
can perform a wide range o f  useful
actions on the screen contents.

Up to now we have dealt with the
bare mechanics of the adventure such
as well defined actions and movement.
If that were the sum total of the game,
things would be very bor ing indeed.
The t h in g s  w h ic h  h e l p  s e t  t h e
atmosphere o f  a n  adventure a r e
random and semi-random events. In
BASIC there ar e several ways  o f
generating such events:

You can use the random number
generator to initiate events. By using
the internal Need t o  create a  fi xed
sequence, a predictable series ofevents
can be used.
2. A  s imple counter  i n  t h e  main
program loop can be used to generate
regular time independent events.
3. The internal clock can be used to
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create time dependent events.
The drawback with the timer is that

there is  only  one. T o  overcome this
limitation the second piece o f  code
provides •
x ' O L . 1  
w i t h  
e i g
h t  
i n d
e p
e n
d e
n t

even timers.
The system centres on an interrupt

driven routine which counts elapsed
time one second at a time. This timer is
linked to eight counters which are used



to verify whether an event has occured.
Before describing h o w  t o  use t he
N% Stein. it will be useful i l l  tell you how
it works.

Each event timer has tour values,
each being in a table, These are:
I. A counter
2. A flag. A zero value means that the
timer is  off, a non zero value means
that the timer is active.
3. An interval 'value
4. A  register.

Each t ime a  second elapses, the
timer increments each counter, Each
event counter is  checked in  turn t o
establish whether the event's interval
has elapsed. I f  the interval has not
elapsed, t h e  nex t  ev ent  t im e r  i s
checked. I f  the interval has elapsed.
one o f  three routines  is  executed,
depending o n  t h e  e v e n t  t i m e r
concerned. These routines alter  the
register related to the event timer and
may also zero the event's counter. You
then act according to the value in the
register.

Three types of  timer are provided:
Count up -  each t ime the interval is
reached, the register is incremented by
one and the t imer  is  zeroed. Event
timers D to 3 are of  this type.
Count down -  each time the interval is
reached, the register is decremented by
one and the t imer  is  zeroed. Event
timers 4 and 5 are of this type,
Zeroing -  when the interval is reached.
the register is zeroed. Since this is a one
shot t imer , the t imer  is  not zeroed.
Event timers 6 and 7 are of this type.

The code occupies the area $C600-
SC6DC. The event tables occupy the
following areas:
Timer table: SC700-$C707
Rag table: S C 7 0 8 - $ C 7 0 F
Interval table: 8C719-$C717
Register table: SC718-$C7IF

To access the tables, given a timer
T where T has a value from I to 8. use:
Timer Table: 5094+T
FLAG table: 50951+T
Interval table: 50953+T
Register table: 50967+T

Event timer 0 uses the first va I Ile in
each table. timer I uses the second and
so on,

There are four entry points:
SYS 50688: This  turns on the main
timer. This need usually be performed
once during the program, unless you
wish to access a disk drive.
SYS 50691: This  turns o f f  the main
timer. Yo u  should c all th is  berme
using disk access.
SYS 50694, T I M ER .  I N T ER VAL :
This turns on the specified timer and
sets it's interval. ( I  to .255 seconds)
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SYS 50697, TIMER: This turns off the
spec i lied timer.

 The c ount u p  and count down
registers allow you to count up to 255
intervals of  255 seconds. This gives a
range fr om a  second to  roughly 18
hours, The zero timers give a range
from one to 255 seconds,

lere are three examples of how to
use the package:
•  Imagine that  y ou want  a  magic
potion to last for 60 seconds and while
it is active, a flag EL has a value alone.
The easy way to do this is with a single
shot "zero" timer. The following code
would do this:
SYS 50688: SYS 50694,6.60: PO KE
50974, I: F L= I
IF PEEK(50974)=0 T H E N  F L =0 :
SYS 50694,6

The first tine starts the timer, sets
timer six to  a 60 second interval and
starts it. sets the register for timer six to
one and sets F L .  T he second l ine
checks the register for timer six to see if
60 seconds have elapsed. I f  the time
has elapsed, the timer is turned off and
FL set to zero.
•  Suppose that you want the hero's
strength to decrease by one every two
minutes and he dies when i t  reaches
zero. We use a decrementing timer:

If' y ou want  t o  use y our  own
machine code or set up data tables. you
can use the following areas:
$88(10-88FTE (34816-36863)
SC800-SCA FE' (51100-51967)

Since t he  code encroaches in to
memory usually used by BASIC. you
must remember to  tweak the top o f
memory poimer. You can do this by
using the following line at the start of
your program:
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SYS 50694.4.120: POKE 50972.ST :

IF P E E K  (50972)=0 T H E N  SYS
50697,4: PRINT"YOU ARE D EAD "
ST is  t he  s tar ting strength o f '  the
character.
•  Imagine that  y ou want day  and
night t o  occur and change every 60
minutes. A  nag DAY is zero at night
and equal to I  at day.
60 minutes = 3600 seconds
If we use an interval o f  200 seconds,
this gives a maximum register value of
3600/100 or 18.
SYS 50694.0,100: P O K E  50968,0:
DAY= I

IF PEEK 50968=18 T H EN  PO KE
50968,0: D AY = ABS ( I+( DAY= I))

The first line sets things going using
timer O. The second line checks to see if
3600 seconds have elapsed. I f  this time
has elapsed, the register is zeroed and
DAY togg led .  S in c e  t h i s  i s  a
continuing operation, the event timer
is left running.

That's a ll the code dealt with. I t
ma s b e  o f  value i f  we rev iew the
package. The memory occupied by the
full package is shown in Table I

Parser code
Verb table
Noun table
Adjective table
Adverb table
Object table
Location code
Direction tables

Dest Mallon table
Lower text area
Objects code
Window code
rimer code
Timer tables
l'ext code
Text tables
tipper text area

Table I  — Memory occupied
87000-S74132
3;7500-S78ff
$7900-87CFF
$71)00-87Dff
S7E00-7EFF
8800(3871T

$9000-$92FF
$9300-893FF
$9400-894E1:
$950049E( )

SA000-8BEFF
SC000-$C2D0
SC300-$C55B

SC600-8C6DC
S C
-
7 0
0 -
$ C
7

SCI300-SCBEF
SCCOO-SCEFF

SE000-SEFF

28671-29874
29951-30975
30976-31999
32000-32255
32256-32511
31768-34815
36864-37631
37632.-37887
37888-38143
38144-40704
40960-49151
49151-49871
49910-50523
50688-50908
50944-50975
51968-52223
5
1
1
2
4
-
5
3
2
4
7

57344-65535

POKE: 56.112: CLR

Me code makes extensive use o f
the metnors areas $01A7-$02FE (679-
767) and 8033C-$03F13 (828-1019) so
take care not to use these areas.

Thal pretty well covers things for
this t ime. I n  time conclusion I  w i l l
pros ide a simple adventure which will
show you how to load data and use the
routines. W i t



C128 FKeys
Swapper
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the function keys on the Cl28 to
carry out standard commands? I

used to have five or six short programs
that did just that. However when using
different ones I had to save whatever I
was working on and then load the key
program that I wanted and then reload
the original program, which can be
very tedious after a while.

Flipping through the chapter in the
Programmer's Reference Guide on the
Kernal routines I  noticed SFF65
PFKEY:program a  function ke y .
Having fiddled with Machine Code for
a while I decided to give it a go. The
registers used by the PFKEY routine
are: A.pointer t o  str ing  address
(Io/hi/bank) f o r  wh i ch  I  used
$ FA,S HI and SFc,SFA being stored in
the accumulator,Y.length o f string to
be assigned to the key and X.the key
number (1 to  I0),9 being the run stop
key and 10 the help key, The values for
X and Y I  stored above the machine
code that does the swap— more on that
Later.

For those of you who don't want to
know the ins and outs of the program
just type i n  the  basic loader and
DSAVE i t before running it as it will
update itself if the checksum is correct.
It will also BSAVE a binary file called
FKEYS M/CODE to disk. If you use
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handy utility

By John Younie

the basic loader the help key is already
set up for swapping between the four
sets of definitions, the other keys are as
normal. Press the HELP key and a
SYS 4864 will be carried out setting the
Fkeys to the disk keys set. Type KEY
<  return> to see what the keys 1-8 are
set to.

Most o f  th e  keywords a r e
abbreviated to  save space and the
Functions are as follows:

I: Prints RUN+esc k (end of current
line)+move cursor 3 spaces left+esc
(clear screen f r o m  c u r s o r  t o
end+ <return >
F2: Same as above but DLOADS file
selected

SCNCLR and DIRECTORY
F4: RENUMBER+<RETURN
F5: Prints DSAVE"+cursor down
four lines and back to  beginning o f
line+print DVERIFY"±up to start of
DSAVE to wait for file name. Once file
is saved the cursor ends up on the D of
DVERIEY. Enter the filename after
the "  and press return
E6: BLOADS a file as per E2
E7: SCNCLR and LIST
FS: Prints SCRATCH+as per El esc k
onwards. Answer Y to scratch,N not to
F9: Normal SHIFT/RUN STOP
FIO: Carries out an SYS 5091 fo r
Keypad keys
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The keypad Fkeys are set up as
follows:
1
7 
1
:  
P
r
i
n
t
s 
P
R
I
N
T
.

F2: As per Disk F2.
F3: Prints *
F4: SCNLR and DIRECTORY.
E.5: Prints/
F6: Carries out an AUTO10.
F7: Prints DATA.
F8: SCNLR and LIST.
F9: As per disk F9
FIO: Carries out SYS 5323 fo r the
Hexkeys to be set up.

The full stop on the keypad is set up
to be a  comma fo r ease o f entering
DATA.

The Hexkey definitions are as
follows:

El: Prints A
F2: As per disk F2
F3: Prints B
F4: SCNCLR and DIRECTORY
F4: Prints C
F6: Prints PRI NTDEC(" " ) a n d
positions the cursor after the fi rst
"ready for a hex number to be input
and r e tu r n  t o  be pressed to give
the decimal value.
F7: Prints D
F8: Prints PRINTHEX8 ( )  and
positions the cursor after the (  to
convert a decimal number into hex, If



the number is less than four digits there
is no need to close the closed bracket
up. just press return.

F9: As per disk F9
1
7
1
0
:  
C
a
r
r
i
e
s  
o
u
t  
a
n  
S
Y
S 
5
5
5
8  
t
o  
s
e
t  
u
p

the Normal Fkeys.
The full stop on the keypad is set up

as a comma, the plus will print E and
the minus will print F.

The Normal Keys are set up as
default on power up except the F9
(SHIFT/RUNSTOP). Pressing F9 will
carry out an SYS 4864 to return the
definitions to the Disk keys.

To use the RUNDLOAD,BLOAD
and SCRATCH keys, press F3 to bring
up the directory and run the cursor up
to the file you want to load or scratch.
Press the key for the function you want
and the command string will be carried
out without having to shift the cursor
across to  delete the fi le type. This
makes these one stroke commands.

If vou use the Basic loader always
reset the computer before loading and
running the program otherwise i f you
have altered any of the FKeys the help
key when pressed will contain garbage.
If you use the Machine Code fi le

T E L E T E X T  A  w
a
o
t r
y
l
o
d
u
o
r  I  fi n g e r t i p s  
n  f o r  m  
a t t  n

Teletext on your 64 or 128 brings you hundreds of pages of the wry
latest information, free! As well as news or football results, there's
weather, road reports and even bargain holidays, sections on
computing, gardening and motoring plus much much more
And unlike a Teletext TV you can do a lot more with the information,
you can analyse it from your own programs, saw pages to disc or
cassette, perhaps to keep a watch on share prices, and even print a
page like a recipe or whats on TV.
The Microtext Adaptor fits neatly on the user port, just connect it to
the Tuner and plug In an aerial or the Adaptor alone may be connected
to the VIDEO OUT socket of a video recorder.
1 wouldn't hesitate to recommend this to anyone - Your Commodore.
The Microtext Adaptor is only E69:95, Adaptor and Tuner just C.114,80
Inc pip. Both include lead, software and manual.
In use all over the world. Owrseas add E2f10 1:E4 DI out stde Eulope) Tuner for UK only.

Please send cheques/PO's ta-

MICROTEXT
Dept. YC, 7 Birdlip Close, Horndean, Hants P08 9PW

Telephone: (0705) 595694
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created by the basic loader then start it
up with SYS 4864. You can load a
Machine Code file over the top of a
basic program without disturbing it as
long as they don't occupy the same
memory bu t the basic loader wi l l
replace the basic program in memory.

The actual program sits in memory
from $1300 (4864) to  $17A4 (6052).
The lengths of the strings are stored at
the following locations:
Disk Keys
-  $16D5 to $16DE (5845 to 5854)
Keypad Keys
-  $16DF to $16E8 (5855 to 5864)
Hexpad Keys
-  $16E9 to $16F2 (5865 to 5874)
Normal Keys
- $16F3 to $16FC (5875 to 5884)

The FKey Strings are stored from:
Definitions -
$16FD to $17,A4 (5885 to 6052)

On my disk the basic DATA took
up 23 blocks and the FKeys M/code
took tip five blocks.

If you d o  change any o f  the
definitions to suit yourself, remember
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to change the string length and the
Io/high/bank that are stored in zero
page. When the Keypad and Hexpad
routine change the keys the characters
are stored fron SIBOO (6912) to $1B58
(7000) so don't use this area.

One point to remember is because I
use 80 columns most of the time, at the
start o f  each swap routine th e
computer is put into FAST and at the
end i s  put into SLOW. On the 40
column screen i t causes the screen to
flash quickly, however I don't think
this will bother anyone unduly. I f  i t
does then type in the following lines:
125 REM **REPLACE 255 with 252
TO CANCEL FAST**
126 P O K E  4 8 6 5  ,252 :POKE
5092,252:POK E 5324,252: POKE
5592.252

If anyone wants to learn Machine
Code on the C128 I can recommend
128 Machine Language for Beginners
by Richard Mansfield. Th i s  i s  a
COMPUTE! Books publication and
the Label Assembler in the back is well
worth typing in - it makes it almost as
easy as writing basic programs. n
t q kSee listing on page 100

l e = " 1 SSG
STATEGIC STUDIES GROUP

(AUSTRALIA)
The highly  acclaimed series o f  superb

wargames.
Now fully available in the UK.

TITLES
REACH FOR THE STARS'(Galactic Empire building)
EUROPE (3 WW II Aerial Campaigns)
CARRIERS AT WAR (6 WW II
, p a c i fi c  
T h e a t r e ,  
C a r r i e r  
O p s .
)

RUSSIA (The Great War in the East 1941-45)
DECISIVE BATTLES OF THE AMERICAN CIVIL WAR VOL
I I I  ( Battles)
BATTLE FRONT (4 WW II Battles)
BATTLES IN NORMANDY (8 D-Day Campaign Actions)
CAUSE OF MONTEZUMA (8 battles of the US Marine Corps.)
ROMMEL'S BATTLES IN NORTH AFRICA

Ail titles (29.99 each (disk only)

Available for C64/128, Apple II, *Mackintosh

Run 5 Magazine (SSG's own, analysis and new scenarios)
E3.00

Mail order: UK add 91.00 per title, Europe add E2 00
Run 5 add 0.50p/E1.00

London Games Warehouse Ltd.,
15 Court Hill,
Chipstead,
Surrey. CR3 3NQ.

Wholesale rates available for UK and European reiallers.

Tel: 07375 53600
01-553-4345
01-727-9275



's three o'clock in the morning. You sit at the computerI t
keyboard hay ing just finished a marathon typing session
entering one of the superb programs from Your Conunodore.
Your fingers reach for  the keyboard and press the letters R,
U and N. You press RETURN, sit back and nothing happens.

Everyone has probably faced this problem. When it does
happen it's  a matter of spending hours searching through
the program for  any typing mistakes. No matter how long
you look  or  how many people help you, you can usually
guarantee that at least one little 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 0.00 for disk and i:4.00 for cassette. None of the
documentation f o r  the programs is  supplied w ith  the
software since it  is  all available in the relevant magazine.
Should you not have the magazine then back issues are
available from the following address:

INFONET LTD. 5 River Park Estate. Berkhamsted, Herts
HP4 1HL.
Tel: (04427) 76661

Please contact this address for prices and availability .

The Disk

READERS SERVICE 111

Programs on the disk will also be supplied as totally working
versions, i.e. when possible we will not use Basic Loaders
thus m a k i n g  u s e  o f  t h e  pr ogr ams  m u c h  eas ier .
Unfortunately at the moment we cannot duplicate C16 and
Plus/4 cassettes. However programs for these machines will
be available on the disk.

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

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

CUD
M E M

This symbol means that the program is available on cassette.

These programs are available on disk.

Software
for Sale

I f  you think that one of our programs looks very interesting, but you can't
afford the time to type i t in then our software service will help you out

Please Note
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.

NOVEMBER 1987

ADVENTURE KI T  I I  —  The second par t  o f  our  C M
adventure wr iting k it.
KERNAL I I  — A pull-down menu system giv ing easy fi le
handling. (C64)
FUNCTION K Y  TEMPLATE —  Use the Commodore
plotter to produce templates on your CM.
PLUS/4 AND C16 DISK MENU — Access your disk files
with ease (disk only).
128 PREFERENCES — Predefine your computer's default
characteristics.
NUMBER TUMBLE: — A frustrating game for  the C64.

ORDER CODE
DISK YDNOV87 E6.00
TAPE YCNOV87 £4.00
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DECEMBER 1987
DISKIT 8 A  memory clear routine for use with our Turbo
Cruncher from March 1987 (Disk only).
DISK MANAG ER —  Pop-Up disk  commands a t  y our
fingertips (C64. disk only).
RELOCATOR — Alter the load address of your programs
(C64).
8 SPEED SCROLL— Powerful machine code scroll routine
(CM).
TYPRO —  A Plus/4 text editor (Disk only).
EASY COUNT — A word count fac ility  for  Easy Script
users.
BUDGET CALC — Keep track of  your finances (C64, disk
only).
SPRITE LIBRARY — The first part of our sprite collection
(CM).
LISTER 128 — Produce neat C128 listing with this program
(C128. disk only).
TRACK/SECTOR EDITOR A  powerful disk editor (C64,
Continued on page 88



NEW GEOS PRODUCTS FROM ADAMSOFT
BECKER BASIC

Now you can write BASIC applications to work with GEOS. BeckerBASIC gives
you over 270 new commands and functions Ov er 20 commands to make
your programming easier ( Trace, Renumber etc) Over 50 commands for easy
disk access Load and save blocks of mernory or selected lines of your program.
You can even PEEK and POKE into your disk drives memory. 10 commands
for easier cursor control, turn on or o c hange flash speed, set to any location.
20 commands are available for hi-res programming needs - create boxes.
plot poins and draw fines 18  commands are dedicated to creating sound.
Over 35 commands to create and animate sprites with ease. Load arid save
sprites directly. Use the editor to create sprites and icons. Use the Pultdown
Menu Construction Set and Dialog Box Construction Set to aid in the creation
of your own applications. Royalty free distribution of your applications. Now
anyone can create In BASIC to run with GEOS
Price E34.95

nt
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AT LAST
Top quality performance
from your MPS803 Printer. Simply fit ' PRI NIKIT IV'
directly to your MPS803 printer and you will get:
* TRUE DESCENDERS * A  B O L D O P TI O N
VI NDFRL.  I NI NI 1 *  1 7.41.. li.'7,5

And up to 50% speed increase!
All facilities are fully CBM compatible "'PRINTKIT IV' is
a very impressive upgrade kit" CCI Nov '87.
"Will give your MPS803 a new lease of life" YC Dec '87.
Send just E30.00 to join the hundreds of satisfied
customers.
NEW! Coming soon... Conned your MPS803 DIRECTLY
to yourAmiga, Si, PC,... Full information when you order'PRINTKIT IV'.
We also supply: Ribbons, Tractor feeds, Serial leads etc.
Call for details,

AVON PRINTER TECHNOLOGY
SWINDON HOUSE; 4 HOWARD ROAD SOLITHVILLE:
BRISTOL BS3 10H. Telephone BRISTOL (0272) 354116
lenquirpes how non-UK thstribulors via lcOm0*  add E2.00 P&P for averSeas orders

7 days delivery. Fo il guarantee

GEOPROGRAMMER
Complete Assembly Language development for GEOS applications.
GEOASSEMBLER supports all the features that you would expect from a
professional Assembler Create source codes with GEOWAITE. Graphics from
GEOPAINT can be incorporated into your source code - GEOASSEMBLER
will automatically convert graphics into binary data.
GEOLINKER takes multiple tiles and links them into running GEOS sequential,
VLIR and desk  accessory applications. Will als o generate non-GEOS
applications.
GIODEBUGGER allows you to toggle between the hi-res GEOS application
screen and a text mode debugging screen Recognises over 80 commands
for assembling. dissaernbling, single-stepping, setting break points etc. The
manula contains over 400 pages of documentation and source code for 3
GEOS applications. An ideal learningenvironment for assembly language.Price E34.95

GEOS BOOKS
Geos Inside and Out E 1 2 . 9 5  G e o s  Tricksand Trips E11. 95How to Gel the Most out of GEOS E 1 2 . 9 5
Software disks available for the above books at E 5 . 0 0  each
Official GEOS Reference Guide E 1 8 . 0 0

OTHER GEOS PRODUCTS
DISK ART DISKS - readyto use GEOS graphics disks E 9 . 9 5  each
NEOFONT - 24 unique fonts E 1 9 . 9 5GEOS 64 E 2 4 . 9 5  G E O S  128 E 3 4 . 9 5
GEOFILE E 2 4 . 9 5  G E O C A L C  E 2 4 . 9 5
GEOWRITE
WORKSHOP E 2 4 . 9 5  GEODEX/ DESKPAK E 2 1 . 9 5

FONTPAK 1 E 1 6 , 9 5  G E O S P E L L  E 1 5 . 9 5
GEOPUBLISH E 3 4 • 9 5  G E O WRI TE  E 3 4 . 9 5
CLIP ARTS DISKS - 5 disks each containing 100 diflorent graphic objects for
use min PRINTSHOP or PRINTMASTER E 9 . 9 5  each

ADAMSOFT 18 Norwich Avenue, Rochdale, Lancs. OL11 5JZ
ACCESS card ordero acceprod - To4, 0708 . 524304

128 SOFTWARE
Problems With Your Disk Drive?
1571/1541 Drive Alignment  by Free Spirit  Software reports the
alignment  c ond i t ion  o f  t h e  d i s k  d r i v e  a s  y o u  per f o rm
adjustments. On screen help is available while the program is
running,  Inc ludes features for speed and head stop adjustment.
Allows y ou to test each full and half  track as you re-align the
drive Complet e inst ruct ion manual on aligning both 1571 and
1541 drives ,  Ev en inc ludes  ins t ruc t ions  on  h o w t o load t he
alignment  program when nothing else wil l load! Works  on the
CM,  SX64, 128 either 64 or 128 mode.  Price only  E24.95.

New Commodore Version 5 ROM.
Are you experienc ing any  of  the following problems With your1571 disk  drive:-
* Errors  when us ing Superbase?
* Device Not  Present errors?
* Major problems when 2 or more open fi les?
* Takes forever to recognize a fl ippy  disk?

If you have one or more of  these problems then you need 1571
FIX ROM, developed by Commodore Inc, USA. do not settle for
cheap alternatives, just  plugs in, solves over 19 main problems,
only E24.95.

New 3 1/2 Disk Drives.
The new commodore 1581 1 megabyte disk drive is now available
for the C128 or C64. This  drive has been designed for large data
users, i t  of fers  3,160 blocks free, 8,1300 bytes per second (31
blocks) loading rate. Sof tware for this drive inc ludes CADPAK,
CHARTPAK.  Ox ford Pascal, Hackpack.  Petspeed, GEOS, etc.
Using t he CANNON o r  Super 81 Ut il it ies  mos t  sof tware can
simply be copied to the 3 1/2" disks. The drive is available foronlyE199.95.

Catalogue Those Disks!
Disk Librar ian wi l l  catalogue up t o  1.000 disks  and 15,200
programs int o seven categories,  games,  archival,  educat ion,
communicat ions,  produc t iv it y ,  C P I M  a n d  Ut i l i t ies .  Pr in t e r
reports inc lude library index, full library report,  master program
list, category  program lis t  and Di r  labels. Inc ludes  ult ra-fast
search a n d  s ort  capabilit ies.  Super  Dis k  Librarian 128 onlyE29.95. C64 version E19.95.

The Next Generation Basic - BASIC 8.
We are proud to introduce Basic 8 with Basic 8 Paint. Basic 8 Calc
and Bas ic  8  Write.  Bas ic  8  is  t he fi rst  128 sof tware package
specifically designed to unleash the hidden graphics power of
your 128. Us ing a special wedge technique.  Basic  8 achieves
performance rivaling that of 16 bit micros! Imagine your 128 in 80
columns produc ing a resolut ion of 640 x 200 in mono and 640 x
192 in 16 colours without  addit ional hardware!

Basic 8 adds over 50 Hi-Res graphic commands to Basic 7 and is
completely c o mp a t i b l e  w i t h  i t ' s  adv anc ed  non-g raph ic
commands. Y o u  wo r k  i n  t rue  3-Dimens ional env ironment ,
cont rolling such parameters as perspective v iewing angles and
the origin & depth of  the view, many, many more features, onlyE34.95.
Basic Paint, Calc  and Write were all writ ten under the new Basic 8
environment,  These prov ide work ing examples of the power of
this unique package. Basic 8 is available on a chip and a 64k
Video RAM upgrade is available.

Read and Write IBM Files on Your 128 or 64.
New f rom SOGWAP Software Inc.. The Big Blue Reader allows
you t o t ransfer fi les generated on most  IBM-Compat ible (MS-
DOS) sof tware to 128 and vice versa. Ideal for transferring WP
documents to home from work and then from home back to work.
The Big Blue Reader requires a 1571 on both the Commodore 128
and 64. The Big Blue Reader only E29.95

The Official Commodore Mouse.
The only  100'/I3 proport ional compat ible Commodore Mouse,
works with GEOS 64/128. CADPAK and most drawing packages.
Commodore 1351 Mous e only  E29,95. GEOS Upgrade to v1.37.50.

Financial Systems Software Ltd.
2nd Floor, Anbrian House, St Mary's Street,

Worcester, WR1 1 HA.
Telephone (0386) 750217 (9.30 to 8.30 pm)

Al! prices include VAT and P&P.
Foreign Orders add E2.50 per package., v i
l
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disk only).
DIR COVER —  Produce your own detailed disk sleeves
(C64 plus disk and printer).
1541 FAST LOADER — Improve your loading time (C64,
disk only).
MENU MAKER — A menu generator for C64 owners (Disk
only).
ORDER CODE
DISK YDDEC87 6.00
TAPE YCDEC87 t4.00

NAME CITY TAPE/DISK ORDER CODE PRICE

MAY '88 TAPE (f4.00) YCMAY88

MAY 18 DISK (t6.00) YOMAY88

OVERSEAS POST El

TOTAL

JANUARY 1988
80 CHARACTER PRINTO UT —  ( j iv e  y our  C M  8 0
columns.
QUESTIONNAIRE 1 A n  excellent quiz generator for the
C64.
ACKROYD'S S A G A —  A  mathematic al educ at ional
adventure (C64).
ENLARGING T HE 64 — Create large characters on the
C64.
ARRAY DISPLAY SUBROUTINES — Improve your C64's
INPUT routine.
C64 TAPE SYSTEM — Provide menu driven access to your
C64 cassettes.
ORDER CODE
DISK YDJAN88 £6.00
TAPE YCJAN88 £400

FEBRUARY 1988

ACKROYD'S SAGA S e e  January 1988
•
ORDER FORM P L E A S E  COMPLETE IN BLOCK CAPITALS

NAME

I enclose a cheque/postal order

READERS SERVICE

for E

CI

YOUR COMMODORE may 1988
88

LLTRA FUNCTION KEYS — Store up to one screen of text
on your C64. function keys.
INPUT CLEAN UP — Improved INPUT routine for Cl28
users.
ADVENTURE KIT-  — The parser module for  our  D I Y
adventure series.
MORSE CODE TUTOR — Teach yourself morse code with
this program for  the C64.
GET THE POINT — A simple joystick driven pointer for
C64 users.
ORDER CODE
DISK YDFEB88
TAPE YCFEB88 E4.00

MARCH 1988

LABEL LINKER - Create a library of C128 programs (C128
disk only).
MULTI DUMP -  Epson screen dump for C64 owners.
VvrEOS 11 -  Continuation of program from February 1988.
Complete program on this disk or  tape.
MUSI LO AD -  Play music while your programs load (C64).
PLUS/4 ASSEMBLER -  A  machine code assembler for
Plus/4 users (available on disk only).

ORDER CODE
DISK YDNIAR88 E6.00
lFAPE YCNIARlig £4.00

Cassettes or disks are available from March 1986. Please
ring the editorial office (01-437 06261 for details of  these.

made payable to ARGUS SPECIALIST
PUBLICATIONS LTD.
All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST
PUBLICATIONS. 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH.
Please allow 28 days for delivery.
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Save wear and tear on your
Perptak011 Port

LI &seers 3 cartridge& L i Onboard safety fuse
Li Switch in/out any slot. j  High grade PCB.

Fully buffered. L I  Reset button.
ONLY El 6.99

DATA
RECORDER

j Oueliey Commodore compatible data recorder
P
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Comer L i  Send now kr qinciK (Wimpy.
om, E24.99

71
- 
e

Now you can have an 8K or 52K
cartridge that you program lib
RAM then acts like ROW
J  c e  3OK pseudo ROM.

Battery backed to last up to 6 years (lithium
betray).

Simply lead the program you require -  then
Irk the switch_ The cartridge can then be
meted just li)s a ROM cartridge.
j  Make your own cartridges including autostart
epc -  without an EPROM burner.
jean be switched on or off board via eoftware.
j110 2 ale open for special programming
aclualques.
j 321C version has 4 x 8K page,
_Pane imowlecleet of MIC is helpful b u t  full
niteMien are provided.Ilt VERSION E I 4.99
32K VERSION E 2 9 . 9 9

S M A I T I T A R T
UTILITIES
of delity pev a= for Me with Smartrart

In i n  the program and you have a
ii cartridge When you have a different

ent -  bad in another proem]] and you
a new cartridge The process takes seconds.
on be repeated any number of tames
Intend to release a range of

programs. The first available are:

DISKMATE
jekl the features of Diakmate II (see ad).
I ded
in  
s e
c o
n d
s  
—  
w
i
t
h  
f
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l
l

tons. O N L Y1E9.99

noS.

PRINTER Iv
Now you can turn your MPS 801
into 4 printers in onell
LI  Alternative diameter set ROM -  fitted In
wonder
L I M  four sets have trim descenders.
u  MO% oompetible with all sortvrare
L i Descender. j  Eclipse

Svibe. j  Future
L i (boos° any set at the flick of a switch

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

ONLY E I 9.99

RAM DISK
j  limn your Smart Cart into a 32K RAM/disk.

zaa of instant storage ELMS for files/programs.
Load/save instantly

L i Disk type commands: load, save, directory
scratch.

Li Program data retained when computer is
switched off!
j  Fell command O NL Y  1
E
9
-
9 9

Oct with inseructions.

/
1
1
1
1
0
1
1
1
1
7 
'
U
R
B
O

---- 1 4 2 M  IT
Turbo Bom 11 is a replacement for
the actual kernel inside your 64.
It provides superfast load/save
routines.

11.3et pregrams 5 -6  times normal
speed.
u  Saves at 68 times normal
u  Improved IXIS euppert incite:ling 10 sec Ming,
J  Programmed function keys:' load, directory
cad, etc
j  Return to normal harms/ at flick of a Twit

j  MOH 2 5 0  block Me oapier
j  FLOAT) -  special I/0 loader
j  Plus leas More.
J  Fitted in minutes -  no soldering usually
required. ( On Rome 64's the old ROM may have
to be deaoldered ) oraw E14.99

ADDLES
A complete lightpen/graphics illustrator pack*.
J  A fully I00aintenu driven graphics package of a calibre which should cost much more

Complete with a fibre opt/ea] lightpen system for pin point accuracy
j  Multi feature software including:
•  Range of towhee •  Airbruall •  Rectangle •  Oirele •  Rubberbanding •  lines •  Freehand
•  20301 mode •  Printer dump •  Lead/Rave •  Advanced colour miring -  over 200 laueell
•  Cit and paste allows ahapesewmdoweepietures to be skied tc/from
j  Bleeeng Riddles will also work with many ether Input devices including: Joystiris. Mice, Graphies
▪  Trac k ba ll etc.

j  Pictures can be saved from Action Replay and edited with Blazing Paddles.

Complete Blazing Paddles & lightpen ONLY E 2 4 . 9 9

Blazing Paddles available separately for E I  2 . 9 9

T O O L K I T  PV
The ultimate disk toolkit for the 1640/1541

j  A disk tocdkit le an absolute must for the serious
disk backer lbolkit IV has more Moses than most
for less.

Li DISK DOCTOR 1
/2 -  
R e a d  
a n d  
w r i t
e  
a n
y  
t r a
c k

and sector inducting extra and renumbered
tracks. Repair damaged seders. Look underneath
read erreis
J  HEADE1V0AP EDITOR -  Decodes and
displays ALL header informateeen Including off
bytes and header gap. Rewrite the entire header
and header gap Renumber sectors. Also edit any
sector tail gap.
j  DISK WOK -  Sort directory Releover lost
Moo Display file start,/ end addresses
Disassemble any file program directly from the
disk to SCREEN or PRINTER including
undocumented aptcdes. Edit Barn Much, much
more.

Li FILE COMEAUffilt -  Can compact machine
programs by up to KM Saves disk space
Compacted programs run as normal
j  Der DISK COPY -  Copy an exithe disk in
2 tainutee or less using singe 1841.

rpsr FILE 03PY Selective Me oopy Verks
at up to 6 times permit] speed.
L i FORMAPIER -  10 second format an entire
disk or format any individual track or half track
0 to 41. Redefine any of 30 parameters to mats
or recreate unktile disk formats
j  ERROR EDIT -  Quickly find and recreate all
read errors including awe and renumbered
track& or SettOrS and half tracks from 0 to 41.
Ewen recreates data under errors and allows ,you
In redefine any necessary parameters.

ONLY E9.99

ROBOTEK 64
L i  Roblek 84 is a comprehensive hardware/
software package which ertabiee you to connect
your 64/12 to the Weide wed.

output charrnelis -  each with =beard relay
LI 4 input channels eac h  folly buffered TTL
level sensing.
Li Analogue input with full 8 bit conversion.

DIGITAL SOUND
SAIIMPLER

j  The new sampler allow you to record any
sound digitally Into memory and then replay it
with astounding effects.
L i Playback for wards/backwards with echo,"
.revert/ring modulation etc.
U  Now with full sound editing module to produce
outstanding effects.
j  Full 8 bit D to A and ADC conversion
j  MIDI oomratoble with eilliBble interfaee.
(I.e. Date] unit for S29.90. see ad:'.
L i  Live effects menu includee real tome display
of waveforms.
j  Line 111/0De in/line out/ feedback pont:cis.
j  Rowerful sequencer with editing features,
j  load/save sample.
L i  up LO 8 samples In memory  at One time

Ikpe or disk ( please stale 1
j  Complete sewer e/hardware packagef414•99

Com.Drum software is available separately at
E9.99 to turn your Sampler II Into ahtnDnjn
system as well as a sarapling oysters

--1
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COM-DRUM
Digital Dram System
j  Now you can turn your computer into a digital
drum system j  Hardwarelsoltaterre package
L i 8 digital drum sounds in memory at one time.
L i Complete with 3 drum kite.
j l  Real drum sounds -  not Synthesised

CitskeW superb drum rhythms with real and
step time. L I  Poll kiting. j  Menu driven_
J  Output to til.fl or through ter speaker.

j  Load/sew facilities (  state tape
ONLY E29.99 or disk)

COM-DRUM
EDITOR

j  24 drum sounds supplied on disk to enable
you to constrict your own drum kit
u  Re-arrange sounds supplied with a Com-Drum
to make new kits

VAth sound ampler hardware you can record
your own kits. JLnat!"saveftotIitjes.

ONLY E 4 . 9 9  disk only

Model & Robot Control made easy =--.
L i %ice input for yews control.

L i  Software features:- refit mode/ anakeue
measurement/voice act:vale/digital readout etc.

j  Recenent value
, 
O N L Y  
E  
3 9
.
9 9

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



M i k a  acCIAOT110 i
256K SUPEROM EXPANDER
La New you can aelect from any of 8 32K EPROMs instantly
l j  8 sockete to accept unto a 32K EPROM in each

On board operating system -  no prOgIVILS
to load
LI Program your cwn EPROMs usleg our EPROM
programmer

No need to have loads DI cartrklges -  just
make a selecton from the Superom menu_

Dtreetory of utilities on power up.
3  Fully menu driven on power up
_I Select any slot under software controls.
jUnicroe EPROM generator teekire wfl Lake
your Own programs -  basic or me and tarn
them into autostart, EPROM& (EPROM Winer
required).

Accepts 2764/27128/27256 EPROM&
Li  On board unstoppable reset.

ONLY E29.99

RESET
CARTRIDGE

La Unstoppable reset button.
Resets even so called 'unstoppable"

programs.
LI Add pokes from magazines etc.
J  Ills in cartridge port

Simply Plug In.
ONLY E5.99

16K EPROM
BOARD

J  Accepts 2 x 8K EPROMs
Seritchable to configure as 2 x 8K or 16K

or off.
L) On board unstoppable reset
Li  Full trustrtrtions.

ONLY E8.99

DUPLIKATOR TaS
j  Copies whole disk in one pass — only
one drive required!
f j  Makes back-up copies in eight
seconds!!

Duplikator is the fastest, MC6t
efficient and easiest to use disk copying
system ever conceived_
J  Comes complete with 256K on-board
rain and its own operating *stem — no
softwais to load.
1J Maim multiple copies from one
original.

Pull disk verification during back-up
process.
Lj  Copies standard software as well as
errors 21-29 and upto 40 tracks.
J  Full disk error check in eight
seconds.
J  Pull disk verify against ram in fifteen
seconds.
j  A must for clubs, user grsups etc
Howelse can you copy over 250 disks
and hour for lees than t100.
J  Comes complete with on/off switch
and n3seit. button_
Li  fitted in minutes • no soldering
usually required.

ONLY E89.99

DISK
NOTCHER

_I Quickly and easily double your disk capacity
_I Use both sides of your disks
_I Simple to use.

jikkes 6econda-
ONLY E4.99

4 WAY KERNAL
BOARD

_I This board Itts in place of the kernal IL yrur
M and accepts a 16K or 32K replacement kernel
giving 2 DT 4 clifferent operaung systems.

duet nick the sterteh supplied to select
between systems
J  This is a carrier only r eady to acc•ett your
own chip

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

ONLY E8.99
5 itY BOARD O NLY  £ 1 2 . 9 9

EPROMI

CLONEMAS
Li Makes tape to tape backups.
çjWorks with even Into Limners etc_
j  Requires access to two CBM type data
recorders.
j  Makes perfect copies.
!J \try simple to use.
J  LED level indicator.

ONLY

DEE St .  ,44N Jrs. ( I C  .
B L E R
T M
Li The most powerful disk nibbler available anywhere, at any price!
Li Burst Nibbler is actually a two part system -  a software package and a parallel cable to connect the
1541/1570/1571 to €41128 ( Mate type).
LI what gives Bond Nibbler its power? Convent=a1 nibblers have to decode the data from the disk
before it can transfer it using the aerial bus w he n non standard data is encountered they are beat.
Buret Nibbler transfers data as law GCR code ma the parallel cable without the neett to decode it so you
get a perfect copy of the original
•  Will nibble upto 41 tracke •  Copy a whole disk in under 1 minutes F u l l  inetructions
•  Regular updates -  we always ship the latest, •  Med in minutes -  no soldering usually required.
• Full or )i tracks. •  No need to buy parallel cable if you have Disk Demon/Dolphin etc.
•  Cable has throughbus extension for other add one.

Whether to choose Bristilack'em or Buret Nibbler? Fast flaciEm is unbeatable value as an
"an•rouniter -  with rubblera. 1 or 2 drive copy. format, file copy, 1571 copy ete etc.. HO if you have a
mom general requirement perhaps Pastliack'Em is for you. Burst Nibbler is a pure cobbler second to
none. for the reasons stated. So if it's just making backups you are interested in. there is no ober
product to beat it
ONLY E 2 4 . 9 9  COMPLETE
SOFTWARE ONLY E  2 . 9 9  CABLE  ONLY c 1 4 . 9 9

TM

A top quality easy4o-use EPROM prognunmer for the 641128,
Fully menu driven eoftwarelhardware package makes program:mg/reading/verifying/copying

EPROM!' simplicity twit
LI NU program 2716. 2732, 2764, 2712.8 and 27256 chips. 12_5. 21 or 25 volw
Li  FRG into user port for maximum compatibility with cartaidges/Superom Board etc
LI  Pull tonne system -  all functions covered inducting device check/verify
„I We believe Examiner 64 is the mast comprehensive, mrst friendly and best value for money
programmer available for the M/128.
1_11 Ideal companion for Super= Board, Cartridge Development System, our kernel expanders or Lacked
any EPROM base project

Comes complete with instructions -  plus the cartridge handbook.
ONLY E39.99 compLE-rE
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ALL ORDERS NORMALLY DESPATCHED loirrHni 48 HRS

HOU/ TO ORDER . . • .
BY PHONE BY POST BY PRESTEL/EAK

Prestel Pages '  L.Ta30000AAfek Z r
Cre82 273815

24 hr Credit Card Line
Phi( Orders

0782 254510Send cheques 108 made
payable to 'Wei Electronics

DAL
IL CLq011
1
1 C I

UNITS 8/9, DEWSBURY ROAD, FENTON INDUSTRIAL ESTATE,
FENTON, STOKE-ON-TREWL TELEX:

SALES ONLY
,  0 7 8 2  273815

TECHNICAL OM'
0782 202258

PROFESSIONAL DOS 0 FAIKROTRONIC
E 6 4 . 9 9  POST FREE with Disc Demon operating system
"The world's fastest parallel operating system"
j  Loads a 'typical 202 block program file in
under 3 samods1
j  030x faster load (PRO flies 1.

P L US  AN ADIANCSD COMMAND S m e l l
-
A t  n i c u m m o ,
LI Past format -  up to 40 tracks (74S blocks).
r j  16 function keys. list, rum load, directory
format save. old. verify. etc.
ZI Flied will fastioad tem up to 250 blocks
(ether similar eystems will only cope with
202 blocks )
Li Number converMun. j  Reset.
D  Unique built in file copier will copy like up to
250 bkcks like lightning -  multiple copy options
- perfect for oopymg Action Replay !bee
Li Highly compatible with oscomercial software
-  can be switched out for non compatible
Proitisms

Perfect ler use with Action Replay 3 -  a
typeal A.113 backup will reload in about 3 monde
- yes 3 seconds!

ULTRA
CRUNCHEP
•  Ihe abbots eutridge based
M O E  etagodet

aisis0,17 uok 80%!
J o r e  prtgrama for dish
_III  DECIIPilabg programe Dr] one
W W 1 *

j  Past 'nag.' saving mintage -
eels WM Disc Dolma.

•  m e n  !Miller compact M t ILI Me&
j ZIO tbck c c p y  funmien

MS ' w e a l  mcluittog r a t  format

O N L Y  g  1 2 . 9 9  N I  Cart l i fi i i .
be a k  as dip only br
tape= loud for only E 7 . 9 9

LI 25x ismer 11 ogg hies)
Mt  faster Bawl PRG files).

j  201 faster save O N fliee )

13 Speeds up other DOS funct)ons including
verify scratch eta
i j  Comae complete with superfast file and whole
disk copier freel

Screen on or off during loading.
LI  Enhanced command set -  over 30 new
commands

L i  Really fitted D u *  Demon plugs inside the
1541 and the new operaking system chip plugs
inside the C64/128. Pitting taloa only minutes
and ,
s u
m i l
y  
n a
n n
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L i User port throughbus supplied free -  you
could pey 118•00 for this alone.
j  Suppbed complete -  no more to buy
Li %rim on =5/1541 in 64 or 128 mode.

0118 Ionia
E69.99

BLUE CHIP DRIVE • n4064/128 compatible.
j  Al AS a top quatia
, d r i v e  
a t  a  
s e n s i b
l e

prim
J  duper 'Embry mos
J  ?Memel potter rawly  for coot
operatun
j  Direct drive mace
_rmyted complete with all otblee

at mate to hp'.

_linen drive Is fl W Fr ' :ati tt r . i t  u o l o  dmre evefish  - lor the
Commodcre Mum au L I=  even ammo:bras awn 'B CC. Idoeh tome ro
than other e; called companhies In  tam we have been unable to find a
program heludmg Urn lahet that mold not work_ (At time or r em )

le essel te leek elsewhere -  thljiglh.beet

omLy E139.99 POST FREE
(I I  you require °eerier delivery add 15.0.0).

FAST HACK'ENI
•  Matti Meth& Dkk Nibbler -  Ifl  on one disk.

Sindk! 1541 Nibbler C o p y  a Me/ in 2 minetre
▪  Also l a tte r  -  Copy an entire protected disk in 3 mmutee,

j  Super Lass Flie Copy -  Under 9 sews& izspinay.
]  Cow esti Pia 'Smoke
j  sups:ilea Copy • Ponre disk in he amends artth aunty
▪  wm  Eton Copier -  even lis teni

j  Plus m ime • Parameter% ' rude These h'ee "Unlock" the sore heavily
pedthoted prcgrama with a parameter For a partimdar brand ,
2e e v e n  u n g % .hreiram

1_11 Ia ether product le sack a good 'All Rounder" at this prise
'nameable.

o p a z 1 9 • 9 9  P O S T  FR EE

DISKIVIATE
The Disk Utility Cartridge
u  Disk fastioad cartridge
L i lip to 5 times famer
.u  gam gaw j  Rut format ( 10 suce

i j  Improved DOS -  single stroke commands -
kad/eave/dir/old etc.
J  Redefined function keys for fast operation of
common commands

L) Powerful Mall commands including:
oldlciskter.
, 
m e r g
e  /
c o p
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/

linesave etc.

j  Plus a full machine code monitor -  too many
features' to List but It has them all!
j  Special switching teohmques make Diskrnate
invisible to the system. Therefore it is a more
compatible hustleader than he r typee

i l
-
i
a
l
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t
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1
1  
i
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ONLY € 1 4 . 9 911
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MIDI  64
A Pall Midi Interface for the
64/118 at a realistic price
] M I D I
I n .  
L I  
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paeliagim including: Sell, sms, Advanced Music
System, cloreth, Steinlaug etc.

ONLY E29.99

MOUSE
CBM 54/1Z5 mouse.
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Razing Paddles
j  Abrks by mimicking joystick so will work in
any joystick application including graphic
packages only designed for joyttick.
LI  Fund:sons on either Joyelack poet.
LI %WI Valero operation_

otawIE24.99
CHIPS

27128 E 3 . 0 0  E A C H

j  2746 E 4 . 5 0  E A C H

CARTRIDGE
D EVELOPMEN T

SYSTEM
j  All the neceseery parts to preduse an 8K/15K
auto-8bn/ cartridge

Top quality PCB. L i  Injection moulded case_

LI  Ream owitak L i  1611 SPROU.

LI "Cartridge Handbook" gives full details and
Ups on building and configuring the cartridge for
many uses.

ONLY 612.99
complete with handbook
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ESCaPe r e v s  -  I r e f  e . 3681

Press t h e  CSC key  down.  r e l e a s e  i t .  a nd tha n pr ess  one  o f  t h e
fol l ow i ng keys t o  ge t  t h e  de s i r e d edi t i s i s  f unc t i on .

P -  E r ase t o  c ud o f  Dane -  S e t  nor m al  s c r e e n di s pl a y
A - Automatic I n s e r t  mode 0 - Cancel  Q uote  mode

- Set Cot t on Window P - E r ase  t o  s t a r t - o f - l i m e
C - Cancel i   m o d e 0 - E r ase  t o  ( r i d - o f - l i ne

- Cel ete  c ur r e nt  l i n e P - S e t  Vever se di s pl a y
r  • Set non- fl a s k i ng cur sor S Set bl oc k  cur sor
r  - Set fl a s h i ng  c ur s or I - S e t  Top o f  window

- Friable Ce l l U - S e t  t e de r l i ne  c ur s or
-

1 -
j  •

Ci ta bl e  be ) !
I nser t a  l i n e
Move t o  be gi ne i ng o f  l i m e

V

x
- S c r ol l  u p  one l i n e-
S c r o l l  dov e  one  ( I r i s - Toggle 40 NO columns

F - Move t o  e nd o f  l i n e - V e s tor e  de f a u l t  Tabs
L - Turn on s c r o l l i ng 7 - Cl e a r  a l l  Ta bs
P. - Turn o f f  s c r o l l i ngg

ere 1 am. sitting at my Cl28
begging f o r  help w i t h  m y

4  lates t program. 1  want  t o
use a  sprite but can't remember the
correct syntax for the command. With
relief. 1 notice a button marked HELP
in bo ld  letters -  very comforting.
press i t  but nothing useful happens.
My only recourse is thumbing through
the wretched manual -  or  is  it? Not
with the Cl28 Helper on board.! press
the help button and to and behold, 1
can call up  any keyword and see a
description o f  the command and an
example of  its syntax.

The C128 Helpc r is a clever utility
which uses specially created disk files
to instantly display information on the
screen using a small resident program.
The usefulness of the program can also
grow a s  y ou r  knowledge expands
through a special editing program.

Each page of information is stored
as a separate fi le on the disk and the
ingenious operating system allows
about 166 fi les t o  be held on each
Helper disk. This  exceeds the stated
maximum disk  capacity o f  144 fi les
and this  is  one good reason why  a
Helper disk should never be validated.
Owners o f  double-sided disk  drives
will have access to twice as many files,
which means that  a l l  o f  the Basic
commands could be stored as well as
almost 200 extra pages of information
on peeks a n d  pokes , o r  even a
complete memory map!

The d is k  c ontains  t w o  u t i l i t y
programs to assist in the creation o f
customised screens and an associated

41111W
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%CS 153231
842-851 I T34A-53511
2592 11A200
2593 1SA210
2594 4%4221
2599 ITA211

A ,friend in need is a friend indeed. Meet a util ity which
throws you a line or two

Key Poke Locations
Locati ve ; IMC,4114rX1 De s c r i pt i on

,
45.4C 4120.12E1 S t a r t  o f  CAS1C t e x t .  Low  By te  I LV 1 .  N i gh bY te  M D ) .
41,48 1121. 1301 S t a r t  o f  VASIC v a r i a bl e s  I n  DANK I .  I l l .  t i n for m a t .
131 41831  C u r r e n t  c o l or  f o r  C P A P H I C S
.
c o m m a n d s .
512 -  1613 4 1 2 0 0 - 5 2 4 1 0  CAS I C l impet b u f f e r .

Di abl e 1 . 1101  /  O i se 's , *  1 . 1121 PUN/STOP k e y .
Ilievbeard B uf f e r .  ( 1 0  by t e s )
Maximum s i z e  o f  keyboar d b u f f e r .
I f  ,
0 .  
t
h
e
n  
p
a
u
s
e  
o  
t
t
t
t
t  
u
n
t
i
l  
a  
h
e
t
,  
i
s  
h
i
t  
I
N
C  
S
C
I
N
D
L
L
1

Enable 1 . 1 2 5 l  /  Ci s a bl e  1 . 6 4 1  k e y  r e pe a t s .
Cursor E nabl e  1 . 0 1  /  C i s a bl e  l i ) 0 1  i n  4 0  column programs

4 0 9 6
-
4 1 0 5  
1 $
1 0
0 0
- 1
1 0
0 9
1 .
P r
o g
r  
a
a
a
a
a  
l
e  
F
u
n
c
t
i
o
n  
k
e
y  
l
e
r
i
g
t
h
s
.

4106-4151 1 3 1 (0 A-5 I 0 r r ) . 1 1
1
r o a a a a a a  
b l e  
F u n c t i o n  
k e y  
s t r i n
g s .

4401.4402 I S 1 1 1 1 . 5 1 1 3 2 l . 0 74 OOsi tiOn On OPAPHICS scr een I LE .  HP  for m a i l
4401.4404 IS11133.111341.0  V  P os i t i on on CPA1H1CS scr een I LE .  DC for m a t ,
53245-512(3 X  I  V
. S o r i t e  
l o c a t i o n s  
f o r  
s p r i t e  
n u m b e
r s  
0  
t h r
u  
7
.

41F000-s1300F) l e . g .  -  5 1 2 4 8 ;  % o f  s pT i t e  C.  5 3 2 4 9 :  V  o f  s p r i t e  C.  e t c l
53280 1 ne 2 0 1  C o r d e r  c ol or  1 4 0  col um ns).
53291 41E0301 ( 4 )  1  4114: col or ati on.  4 . 2 5 5 1  2  MHz ope r a t i on.
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Example
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w i l l  change  t o  a  s i m i l e  l i n e  i ns t e a d o f  a  bi lock.

E-



1

menu. T h e  E d i t o r  p r o g r a m  i s
particularly impress ive because i t
allows a fully  comprehensive screen
editing facility.

Wrhen des igning a  screen i t  i s
important that  the screen does not
scroll up as you type information into
the last line. The editor does this for
you and y ou can move the cursor
around t h e  s c reen a d d in g  a n d
subtracting information as  y ou g o
ignoring colour information until last.

When colour  needs to be added.
the Editor  has  a  special command
which allows you to pull the cursor
across letters after selecting a colour.
Each character that the cursor covers
will be changed to the current colour.

When the screen is  designed, the
program will then save it to disk using
a compressing routine s o that  the
minimum dis k  space is  used. This
typically compresses about 16 blocks
of screen information into a mere four
blocks.

From inside Helper any screen can
be dumped to a printer or plotter by
pressing the Commodore key and in
normal p r ogr amming m o d e  t h i s
facility is  s till available using SHIFT
with RUN/STOP.

DAAT CIITTIMRID
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THE ULTIMATE POOLS PREDICTION PROGRAM
•  M ASSIVE DATABASE Poolswirmer sk a soplusboated Pools

cmdiction aid. It comes complete with the largest database
available -  22000 matches over l() years.

•  PREDICTS N o t  tow SCOREDRAWS, but AWAYS. HOMESand NO SCORES
•  su cC ESSI M  SEL EC  gRalantee that Poolswinner performs

significantly better than chance.
•  AD APTABL E Probab ilit ies are given on even' fixture -

choose as many selections as you need for your bet. The
precise prediction formula can be set by the user - you can
develop and test your own unique method •

•  SI M PL E DATA ENTRY A D  teem names are in the program. Simply type in the reference
numbers from the screen. Or use FDECEN to produce fixture lisi automatically (see be(ow).

•  L EAGUE AND N O N
-
L E A G U E  
A l l  
E n g l i s h  
a n d  
S c o t t
i s h  
L e a
g u e  
t e a
m s  
a
r
e  
s u p
p o r t
e d .

and also the non-league sides often used on pools coupons.
•  PRINTER SUPPORT F u E hard copy pnrsout of data if you have a printer.

PRICE £18.00 (all inclusive)

aLL I N A0 •4 1 3 "IAL sioccod OnisPs -
', Jon .= conversion iodise)

AT LAST
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G E N  8 7 / 8  fixture 1M into the computer. FIXOEN has beer.programmed with all English and Scottish League
fixtures tor 1987.8. Simply type in the date and the full fixture list ts generated
in seconds. Fully compatible with Poolswinner. Yearly updates available,

POOLS WINNER with FDLGEN 119.50 (for both)

COURSE WINNER NOT MST A TIPSTER
I r a  PR OGR AM ,  Coursewumer
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T EE PUNTERS C OM PU TER  PR OGR AM  and occasional punters alike
You can develop and tesi your own unique winning system by adjusting the
analysis formula, o r use the program in %unpin mode Courseannner V3 user
Ertatiatical analysis of major factors including past tons. speed ratings, course
stansucs, prise money. weight. going, trainer and 1ookey form etc, etc. h
outputs most likely winners, good long odds bets, forecasts, Incasts etc The
database includes vital course statistics for ail Emig h courses. You can update
the database n e ve r goes out of date. POLL PRINTER SUPPORT
PR I C E 1 1 8  .00 (a ll in clu sive ) include. Flat AND Natiorkal Hunt verve's,

Send Ch e cru e s
,
POs f o r
return of post service to •

AMSTRAD CFCsBaCs
COMMODORE e4 )28
SPECTRUM

AMSTRAD PCW
DIM Format
COMMODORE /MICA
AT AR1ST

lITWARE p h o n e  24 his
62 ALTRINCHAM RD, CATLEY, CHEADLE, CHESHIRE SKB 4DP. e 061-428 7125

, Se n d  f o r  Ph  l o t  o f  M U 5 4 7 6
.
1 , 1 1 r

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

The program obviously uses some
of the C128's memory  but ,  as  the
excellent documentation shows, these
locations d o n ' t  a f fec t  t h e  Bas ic
programming space too much. Even
when accessing the Helper, the screen
display at entry is stored away and on
return t o  Basic programming mode
the screen is restored intact.

Helper makes full use of all of the
function keys and the AL T  key can
also be used to 'boot' up a new Helper
disk and its menu. This means that a
full library  of disks can be created to
a l low  i n s t a n t  ac c es s  t o  a n y
information which may be relevant to
your p r ogr amming needs . E v e n
though the H EL P  key  is  used f o r
calling up Helper, the resident HELP
command is  s till accessible by typing
in the keyword in direct mode,

The applications fo r  Helper  are
only limited by your own imagination.
Used in  conjunction with your  own
program. you could use Helper as a
help fac ility  within a ut ility  o f  your
own s uc h a s  a  w o r d  processor,
database o r  game.  W i t h  c ar eful
planning even machine code programs
can access Helper  because o f  the
detailed information on the memory

YOUR COMMODORE may 1988
93

locations accessed b y  t h e  mas ter
program which are given in the small
accompanying manual.

For the programmer, C128 Helper
is a significant improvement on book
assisted programming. On its own the
basic information given with I lelper is
worth a  k ing's  ransom, adding the
editing fac i l i t ies  mak es  t h i s  a n
essential time saver utility .

Every angle seems to be covered.
The C12.8 is  dis turbed as  lit t le  as
possible from its  normal operational
mode and some o f  the information
given, answers questions which keep
cropping up in letters to the editor. For
example. not many people know this
but the keyboard buffer lies between
locations 842 and 851. I  haven't seen
this documented anywhere else, s o
thank vou C128 Helper,

Touchline:
Product: C l28 Helper, Machine: 0 2 8
Plus 1541/1570/1571 dis k  drive, o r
C1281). Supplier : Financ ial Systems
Software L t d .  2 n d  F loor , Anbr ian
House, S i .  Mal:vs Street, Worcester
WRI IH A.  TeL 0905 611463. Pr ice:
L24.95_

Es
"SOFTWARE.
PRICES SLASHEDIIII

HARDWARE
Commodore Amiga 3.5 Inch D isk Drive
Commodore 64 5.25 Inch Oceanic Disk Drive
Commodore 54 525  inch 1541 D isk Drive
Commodore 64 Computer
Commodore 84 Computer & Cass Deck
ATARI 520 STEM One Disk Drive l
Citizen 1200 Printer (C64 Vets)
Amiga Centronics Gable

E1

COMMODORE 64
Airborne Range,
Apollo 18
Battle Griever
Carrier Fat ty
Flight Simulator
F15 Strike Eagle
Gunship
Hitchhiker Guide
Intrigue
Jinster
Mini Office II
MorpheusNaos Mouse & Cheese
Okinawa
Phantasm*
Pirates
Platoon
Power At Sea
AMIGA
A rkanoid
Commodore 64 Emulator
Destroyer
Eagles NestGolden Path

Wr.RLDWIDE

SPECIAL OFFERS
064 AM X Mouse with STOP PRESS E 4 9 . 9 9  S A V E  E.20.1,0
064 STOP PRESS SOFTWARE 6 2 4 . 9 9  S A V E  t15_(17

CONSUMABLES
DISK DRIVE HEAD CLEANERS 3 . 5  6 6 .9 9  5 . 2 5  1 : 5 . 9 9
BLANK DISKS per 10: 3 , 5  E M S  5 . 2 5  E S . 9
.
3
DISK BOXES' 3 . 5  H o ld s  40 5 . 2 5  H o l d s  100

Cass Disk
11 2011.95

1 1
9 924•98
24•95

28.95 33.95
725 1120

11.20 14.95
19.95
9.75

14.95
12.75 1495
11.20 13.50
24.95 27.95

4.99 725
14.95

11.20 14.95
7.27 1120
7.99 11 99

22 95
6995
18.95
14.95
14 95

E9 9 .9 1

E129.
E169•
t119.
E139,
/259.
El 69. ,

E19.95

COMMODORE 64 C a s s  Disk
Predator 7 . 2 5  11.20
Project Stealth Fighter 1 1 . 2 0  14.95
Realms Of Darkness 1 4 . 9 5
Red October 1 1 , 2 0  14.95
Silent Service 7 . 2 8 1 1  20
The Train 7 . 9 9 1 1  99
Ultima V 1 4 . 9 5
EDUCATIONAL
Bettor Meths t l 2-1 6) 1 1 2 0
Beller Spelling (9.14) 7 2 5  11.20
Biology (13-17) 7 . 2 5  11.20Chemistry 413-17) 7 . 2 5  11,20
Geography 7 . 2 5  11.20
Magic Maths (4
-
8 )  
7 . 2
5  
1 1 .
2 0

Mapwork Oulz (10) 7 . 2 5  11.20
Maths Manta (8-12) 7 . 2 5  11,20
Physcal Geog (12-17) 7 . 2 5  11.20
Physics (12-16) 7 . 2 5  1120
ANIMA
Grid Iron 1 9 . 9 5
Jirotter 1 8 . 9 5
Red October 1 8 9 5 ,
Star Wars 1 4  95
Test Drive 1 9 . 9 9
Xenon 1 4 . 9 9

All 'terns marked (g) please ado (10  0(110f carriage and insurance.
Please make cheques and postal orders payable to Worldwide Software

Prices include Post & Pack ing in  UK except items markd (§).
Overseas orders please add i ' l  per cassid isk fo r airmail delivery

Credit Card orders accepted by phone (24 Hours) o r letter
1 Bridge Street W O R L D W I D E  SOFTWARE 4 9  Stoney Street
Galashiels S e i t i n u n a m
TD1 1SW N G 1  1 I X
Tel. 0896 57904 F A X .  0602 483102 T e l .  0602 480779



Screendraw 64
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dore i t is common to draw
each screen, and  t o  use

sprites a n d  m o r e  user-defi ned
characters for the objects that move.

Screendraw i s  a  machine-code
program to assist with the design of
such screens. There are already a few
programs around to do this, but I for
one, have found them cumbersome to
use as they often involve selecting one
screen o p t i o n  f o r  designing a
character, then going to a page display
to insert th a t  character i n to  th e
picture. then i f  i t doesn't quite look
right going back to the character edit
screen where y o u  can 't see th e
character in context, and so on. With
this in mind I  have written a screen
designer which is extremely simple and
quick to  use, and most importantly
displays everything on the same screen
at the same time. A joystick in Port 2
does the bulk of the work, assisted by a
few easy to remember keypresses. SYS
49152 runs the program. The screen
then shows the following:

The program works with a picture
256 characters across by 64 characters
down. This is to  enable any size o f
screen to be drawn and because of the
simple way such a picture is stored in
memory it is easy to extract completed
screens for use in your own programs
(refered to later). The top section of the
screen displays a 40X 16 window of this
page -  when you move off the screen
with the joystick the window scrolls.

The bottom le ft sectioki o f  the
screen shows the fu l l  character set
available to be used and edited, in full
colour. Th e  program al lows h i -
resolution 2 -co lour a n d  l owe r-

G ETTIN G  I N T O  G R A P H IC S

resolution 4 -co l o u r  characters
(multicolour), and lets you assign a
particular unique colour fo r  each
character which is remembered in a
table. Th is seems to  be  the most
efficient and easy-to-use method o f
defining a l l  t h e  colours f o r  a
multicoloured screen.

The bottom right corner o f  the
screen shows a n  8X8 g r id  which
displays the exact pixel representation
of the current character, and is also
used to edit the characters.

Below the picture window is a line
containing useful information, the
current location i n  memory o f  the
picture window ( in  hex), the four
colours relevant t o  th e  current
characters (in hex), and the number of
the current character (decimal 0-255).
This area i s also used fo r  entering
filenames and telling you what is going
on w h e n  d i s k  opera tions a r e
happening.

On the screen, there are three
modes o f  operation, depending on
which part of the screen your joystick-
controlled cursor i s  i n ,  Moving
between th e  screen windows i s
performed by the keys SPACE for the
picture, E for editing a character and P
for selecting a  character from the
palette (i.e. character set).

Picture Mode -  the FIRE button
draws the current character (displayed
on the bottom-right grid) onto the
picture. The following keys have the
following.
P -  Move t o  Palette t o  select a
character, see PALETTE MODE >
B -  Get character under cursor and
make i t the current character (so you
don't have to go to the palette to get a
previously-used character).
D Dupl icate character under cursor
onto current ed i t character. Afte r
selecting a character with P or G, if it is
to be similar to another character, use
D to set its pixels and colours to that of
the old character. and then use E to
edit it.
E -  Moves you to  character EDIT
MODE (see below). STOP ends the
program.
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A powerful background and character editor

By Paul Williams

I -  Takes a 40X25 image of the picture
using the cursor position as the top left
corner of the image and puts it away in
a I K block of memory at 15360-16359,
for use  i n  yo u r  o w n  programs.
Alternatively you can read the picture
memory block directly with your own
BASIC o r  machine-code programs
(see later).
CLR Clears everything, and copies the
ROM character set into your character
space.
CURSOR Inserts a space in the current
line and shifts all
RIGHT Further right characters up
one.
CURSOR Deletes the character under
the cursor and shuffles.
LEFT all the rest down.
L Load character set from disk.
SHFT-L Load picture from disk.
SHFT-S Save picture to disk.
SHFT-I Mark this position as the top
left corner of a block to be copied.
SFIFT-2 Mark this position as the
bottom right corner of a block to be
moved.
SHFT-3 Copy the screen block defined
by SHIFT-1 and SHIFT-2 to  where
the cursor currently is.

PALLETE MODE -  you use the
joystick to position the cursor over the
character you want, then FIRE to
select that as the current character and
move you back to PICTURE MODE.
CHARACTER ED IT MODE -  the
fire button is used to draw and erase
pikels in the character being edited.
The 8k8 p ikd  grid shows an exact
enlarged version of the character, and
when i n  mul tico lour mode  th e
colours here also reflect the colours of
the character, even though every pair
of bits is then used to  define one
coloured pikel in  the character (this
follows th e  usual  convention o f
Commodore 6 4  mul ti -co loured
characters).
SPACE T a k e s  y o u  b a c k  t o

PICTURE MODE.
CLR C l e a r s  t h e  c u r r e n t

character.
Advance screen back-
ground colour by 1.
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Advance character for e-
ground colour by 1.

3. A d v a n c e  common mult i-
colour no, 1 by  1

4 A d v a n c e  c ommon mult i-
colour no. 2 by I.

CURSOR Shift the character by 1 pixel
in eac h  o f  t h e  4  K E Y S  c urs or
directions.

To see how to incorporate your
pictures in your programs it is best to
take a look at the memory map used by
SCREEND RAW.
Memory Area
$2F00-S2FFF

$300-$371-T

$3800438FF

$300043 FF F

54000-87 FF F

$0000 -S CD

Usage
Character colour
attribute table
User-efeined character
set
SCR EEN DRAW
workplace
1K screen dump area
(used by key 1)
(iraphics page
(256k64)
SCREENDRAW
Program

The save and
Screendraw ac t  o n  memory  areas
S2F00-8371T for the character set and
$4000-$7FTT for  the graphics page.

load fac ilities  i n
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COMPUTERSOFFICIAL COMMODORE/AMIGA DEALER
AMIGA BUSINESS SYSTEM A5 0 0  -  1084 M PS1 2 0 0  •  The Works!

Transformer PC Emulator   8 0 3 . 8 5
1348.95

481.85
688.85

E493.35
£368.85
PHONE
PHONE
219.00
159.00

Amiga 2000 •  1084 Co lour Mon
Amiga 2088 PC/XT Bridgeboard 5 .2 5
-  D o v e .Amiga 2086 PC(AT Bridgeboard * 3 .5 " Drive
Amiga 2092 PC 20 Mb Hard Disk Drive
Amiga 2052 2Mb RAM Card
Amiga 500 d Pa in t  *  MORE!
Amiga 500*  Ph ilip s 8835 Stereo Colour Mon
Commodore 1281C21913 I  a p e a
(
J o y s l i c k / G a m e s
Commodore 64C/C2N/3 Tapes(Joyst ickiSporls Bag,'GamesPRINTERS
OKIMATE 20 TEXT & MULTI-COLOUR GRAPHICS FOR AM IGA _ 1 7 9 .0 0
Star LC-10 Paralle l 120/30cps . . . . . . . . .  . . . . . . .  . . . . .  199.00
Star LC-IOC C64/128 1201300pS inci lead . . . . . . . . 1 9 9 . 0 0
Star I C - tO P
a r a l l
e l  
L

Star LC-10C 0434/128 COLOUR in cl Wed
Citizen 1200 Paralle l 120/25cps.
Citizen 1200 C64/128 120125cps loci lead
MONITORS
Commodore 1802 Co lour Mon fo r 064
Philips 8833 Stereo Colour Mon
Philips BM7502 Green Mon inc lead
Philips BM7522 Amber Mon in c lead
MISCELLANEOUS
Amiga 501 512K RAM Expansion -  Clock
Commodore 1541C Disk Drive  * Sof tware
Commodore 1571 D isk Drive
Commodore 1581 3 .5 " Disk Drive
Commodore 0 2 N Data Recorder
Cumana CAX354 Amiga Disk Drive
Power Supp ly for C84
Super-G Cent Inter, Gra o h iC S
Surge Protector 13A Plug
Surge Protector 3-way Adaptor
Amiga DOS Ref Manual (2nd Ed)
C128 Officia l Prog 's Rel Guide
Addson-Wesley Amiga  lie f  Manuals
SOFTWARE (Examples)
Amiga Scribb le  2
Amiga The Works! (Scribb le  An a lyze  *  Organise)
Amiga Superbase Personal
Amiga Suporbase Pro f  OSSIOnal
Amiga Dig iView 2
Superbase 128 Programmable Database
Superscript 128 Word Processor
Tasword 64 46,80 Co l WP - Tape(Disk
Vizawrile with  Spelling Check
Prices Subject lo Change Without None,.

2 1 9 0 0
2 1 9 . 0 0

•   E 1 5 9 . 0 0
£ 1 5 9 . 0 0

.189.00
2 4 9 . 0 0

82.00
94.00

9 9 . 9 5
1 5 9 .0 0
...189.00

1 8 9 . 0 0
• .2 9 .9 5
1 2 9 .0 0

26.45
3 4 . 9 5

1 2 . 9 5
1 5 . 9 5
'p&p E2) 22.95
Ip&p E2) 18.95
P H O N E

7 9 , 0 0
1 3 9 . 0 0

79.00
187.00
149.00

29.95
29.95

1745/1995
59.95

E&OE

A
7

7
A
7

3

7

Vetzt PcSojewate4ed
A 7
7  8  Ruswarp Lane, WHITBY, N. Yorks. Y02 IND. 3
1 T e l  0947600065(9am-7pm)
7 A 7  A 7  -
r  A  
7  
3  
7  
A  
7  
A   
7  
1  
7  
.
‘   
'
t  
7  
,  
7  
_
A  
7  
3

Once a fi le has been created on disk it
can be loaded back independently for
your use with L O AD " F i le n a m e
-
, 8 , I .
Alternativ ely , w h e n  y o u  l e a v e
Screendraw the memory is s till set up
as above, so you can fish out relevant
bits a s  y o u  w is h .  Inc identa lly .
Screendraw can be resident with the
Commodore DOS support program.
which occupies  loc at ions  SCCOO-
SCFFF.

For example, the following short
BASIC program w ill extract the top
left 40k25 screensworth of  the picture
and display it  on the screen.

This program could be adapted to
extract any size. ofpicture by changing
the values in lines 120 and 130: and if
You want to retrieve a picture from a
different point in the graphics page set
A 16384 (starting k ) 256* (starting y).

One more point -  character 0 and
253. 2 5 4  a n d  2 5 5  a r e  us ed b y
screendraw. I f  you wish t o  redefine
these particular characters you can -
but the screendraw screen may then
look a bit  funny, even though it  will
still function correctly. In most cases,
if  you can leave these four characters
alone it  is advisable to do so.
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10 FO K E 56, 47 : CLR: RE M PROTECT
MEMORY
20 PRINTCHRSC117)z REM CLEAR THE
SCREEN
30 P 0K E 53272 , 29 : RE M TE L L  WI C
WHERE CHARACTER S E T I S .
40 P 0K E 53270 , P E E K (53270)DR15: RE M
MULTICOLOUR NODE
SO PO KE53281, C1. REM S E T UP
COLOURS -  C 1 , C 2  AND C3  SHOULD BE
THE 151
.  
2 N D  
A N
D  
4
T
H  
C
O
L
O
U
R
S  
O
N

THE SCREEN I N  SCREENDRAW
60 PO KES3282, C2
70 P 0 K E 5 3 2 8 3 , C3
80 5 . . 1024 : RE M SCREEN ADDRESS
SO C. . 5529B: REM COLOUR MAP
ADDRESS
100 P 1 6 3 8 4 : R E N  P I CTURE  START
ADDRESS
110 I
-
1 2 0
3 2 :
R E
M  
C
O
L
O
U
R  
A
T
T
R
I
B
U
T
E

ADDRESS
120 F O R Y . - 0 1
-
0 2 4 : R E M  
2 S  
L I N
E

SCREEN
130 F O R X . . 0 1
.
0 2 8 : R E M  
4 0  
C H A R A
C T E R S

ACROSS THE  SCREEN
140 C H
-
P E E K
( P I
-
X .
2 S S *
Y ) : R
E M

EXTRACT CHARACTER FROM P I CTURE
150 P O K E S
-
0 0 . 4 0 . Y , C
H ; R E M  
D R
A W

CHARACTER
150 P O K E C . X
4 -
4 0 ° Y , P E E K
C T
+ C H ) : R E M

SET COLOUR
170 NEXTX, Y
180 G E TA S : I FA S ""THE N1 8 0 : RE M
WAIT FOR KEYPRESS
190 PDKE53272, 212REN ROM
CHARACTER S E T
200 P0KE53270, PEEKCS3270)
ANO239:REM NORMAL COLOUR MODE
210 END

S'ee listings on page 100

RS232 I NTERFACE 64, 128 or Plus/4'   0 4 _ 9 9
measuring on ly  12x69x57mm, t he  smalles t  and neatest uni t
available. Conforms  to Commodore 1011A user-port  standard,
Compat ible wit h BASIC,  Easyscript ,  Superscript ,  Superbase,
Mini Office, Script Plus etc. Connect  to RS232 printers, modems
and other devices, Supplied with 1 metre of cable (add 75p extra
metre") terminated with a male (female') 25-way D-connector, or
a cus tom cable made t o  y our requirements.  Our  af ter sales
service f o r  problem printers  guarantees  t o  get  y ou up  and
running. Supplied wit h a sc rolling terminal emulator programand unlit  software on tape/disk ' .
IBM PC File Transfer Utility  1 , 9 , 9 9
Captures text or binary fi les via the COMI RS232 port. Supplied
on a 360k IBM format 5
1
/
4
' °  d i s k .  
S i m p l e  
i n s t r u c
t i o n s  
p r o v
i d e d  
b
y

on-line help,
VIEWDATA TERMINAL 64 or Plus/4 tape/disk'   E 2 9 . 9 9
Access Prestel, Micronet,  CityService etc. Works with any user-
port RS232 interface and 1200/75 modem. Displays all viewdata
mosaic graphic s ,  d o u b l e  height ,  h idelrev eal  a n d  fl as hing
characters in seven colours, Only  E14,99 when ordered with the
RS232 interface,
CENTRONI CS CABLE 64, 128   E 1 8 . 9 9
Compat ible with Easyscript, Superscript etc, Driver for BASIC on
disk or tape•.
6502 ASSEMBLER 64 or Plus/4' tape/disk   E 1 2 _ 9 9
A sophist icated two-pass  symbolic  assembler and text editor
which supports  t ape and desk  fi ling.  The  assembler, editor,
source a n d  ob jec t  c o d e  ma y  a l l  b e  res ident  i n  memory
s imut aneous ly . f ac i l i t a t i ng  r a p i d  a n d  in t erac t iv e  c o d e
development, No other assembler is quicker to use.
Z80 EMULATOR/ASSEMBLER 64 disk
A unique integrated Z80 development  package_ The emulator
compiles Z80 source code into opt imised 6502 which runs on the
64 at  about  one s ix th t he speed of  a 2MHz  Z80.  The cross-
assembler generates hex  or binary  Z80 object  fi les. The disk
contains a powerful editor and example programs

Please specify' options. Send cheque/PO_ or  order by
Prices include VAT and P&P Overseas orders add L2.50.

Allow up to 1 week for delivery.
YORK ELECTRONIC RESEARCH E l l

The Fishergale Centre, Dept YC, 4 Fishergate, York Y01 4AB
Tel (0904) 610722



Documentation

C16 & Plus/4
Software Offer

Do you wish that more C16 and Plus/4 programs were
available on disk or cassette? Well here's our third C16

and Plus/4 software collection

D
u
e  
t
o  
t
h
e  
g
r
e
a
t  
l
e
n
g
t
h  
a
n
d

complexity of the programs that are
published in Your Commodore, many
people find that once they have typed
them in they do not work. Usually,
this is not the fault of the magazine,
but rather, due to the program, being
typed incorrectly.

To help readers we do provide a
Software for Sale service that makes
all of the programs from each month's
magazine available on disk or tape.
Due to the small number of programs
that we publish for the C16 and Plus/
4 we only place the software for those
machines on the disk with all of the
other software from the  issues.

In this issue we are pleased to
announce the launch of our third CI6
and Plus/4 four collection containing
no fewer than eight programs from
past issues of Your Commodore,

All of the programs that are on the
tape or disk are from recent issues of
the magazine, however, instructions
are included with the programs in case
you missed any of the magazines.

What Do You Get?

So just what is on the latest Software
cassette or Disk and which machines
do they work on?

On both cassette and disk you will
find the following:

READERS SERVICE
•
o.

CI6 SPRITES -  taken from our
August 1987 edition, this program
gives C16 and Plus/ 4 owners access
to sprites, just like those to be found
on the CM. A demonstration program
is also included to show just what is
possible.
+4 A N I M A T O R  —  a  s imple
demonstration program showing how
you can store a series of pictures in
memory to give the appearance of
animation (Plus/4 and Expanded C16
only.)
REBOUND - an excellent version of
the latest breakout type games.
DISK MENUS- find and load your
programs with ease using this
program. Obviously this requires a
disk drive.
TYPRO -  our  extremely popular
'typewriter' program from December
1987. Turn you Plus/4 computer and
printer into a  powerful electronic
typewriter.
Plus/4 Assembler -  an excellent
machine code assembler program for
Plus" 4 owners.
TRANSCRIPT - owners of the Script
Plus Cartridge can now convert their
Plus 3 t e x t  files to work with this
wordprocessor.
PLUS/4 EXTENDED BASIC - Add
almost 40 new commands to the Basic
on you Plus/4, or C16 with memory
expansion. I r  -,luding commands for
accessing the disk drive, drawing
graphics etc. as well as a whole range
of new Basic functions.
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C16's and Memory Expansion

The C16 and Plus/4 computers are
almost identical, except for the fact
that the C16 has far less memory than
its big brother the Plus/ 4. This
compatibility means that programs for
one of these computers will work on
the other, as long as enough memory
is available. The exception to this being
programs that access the in-built
software of the Plus/4, for example,
the TRANSCRIPT program on this
disk or tape.

A number of companies produce
memory expansion cartridges for the
CI6 and expand its memory to varying
degrees. I f  you have expanded your
CI6's memory to 64K then all of the
programs, except TRANSCRIPT will
work on your machine.

How Much Is The Software?

The price of the software is E5.00 for
cassette and 0.00for disk,this includes
instructions. Orders should be sent to
the address on the order for Readers
Services, they should NOT be sent to
the editorial address.

Orders should be accompanied by
a cheque or postal order for the correct
amount made payable t o  Argus
Specialist Publications.

We welcome orders from overseas
readers. However we do have to add
a further E.1.00 in order to cover the
increased postage charges.



READERS SERVICE 111

NAME CITY TAPE/DISK ORDER CODE PRICE

CI6 Special C Tape YCI6C 5.00

CI6 Special C Disk YCI6D 7.00

OVERSEAS POST El

TOTAL

ORDER FORM — PLEASE COMPLETE IN BLOCK CAPITALS

NAME

ADDRESS

POSTCODE

I enclose a cheque/postal order for E m a d e  payable to ARGUS SPECIALIST
PUBLICATIONS LTD.
All orders should be sent to: YOUR COMMODORE, READERS SERVICES, ARGUS SPECIALIST
PUBLICATIONS, 9 HALL ROAD, HEMEL HEMPSTEAD, HERTS HP2 7BH.
Please allow 28 days for delivery.

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

L IFE S A UE RS  1 0 C6
1
-
1

DEUICE -SET 1 /
1

I f  y o u  a l w a y s  u s e  d i 5 k  F o r  a l l  o f
y o u r  L O A D a n d  S A UE  o p e r a t i o n s  i t
ca n  b e  a  b i t  a n n o y i n g  h a v i n g  t o
p l a c e  t h e  ' , 8 '  a f t e r  e v e r y  d i s k
o p e r a t i o n .

T h i s  h a n d y  r o u t i n e  w i l l  l e t  y o u
s e t  t h e  d e v i c e  ( d i s k  o r  t a p e )  f o r
a l l  l o a d i n g  a n d  s a v i n g
o p e r a t i o n s .

Once  5 e t  y o u  d o n ' t  e v e n  h a v e  t o
t y p e  t h e  c l o s i n g  q u o t e s  o r  d e v i c e
n u mb e r a t  t h e  e n d  o f  t h e
F i l e n a m e .

Th e  p r o g r a m  w o r k s  b y  r e
-
d i r e c t i n g
t h e  L O A D a n d  S A V E  v e c t o r s  ( S 0 3 3 0
and  $ 0 3 3 2 )  t o  a  n e w  r o u t i n e ,
s t o r e d  a t  6 7 9  ( $ 0 2 A 7 ) .  T o  u s e  t h e
r o u t i n e  e n t e r :

SYS 6 7 9
SYS 7 0 8
SYS 7 2 0

F o r  D i s k ;
F o r  T a p e ;
F o r
o p e r a t i o n .

n o r m a l

N e i l  H i g g i n s

10 RE M - - - - - -  4 **** - - - - - -  ******46*111
4,01.****
20 RE M *  D E V I C E - S E T

3 0  R E M  *  - - - - - - - - - - - - - - - -  4 * * * * * * *
* * * * * *

LIO RE M *  S Y S  6 7 9  : -  DE F A UL T  T O  D
ISK •
SO RE M *  S Y S  7 0 8  : -  DE FA UL T T O  T
APE
60 RE M *  S Y S  7 2 0  : -  RE S E T T O  NO R
MAL
70 RE M - - - - - - - - - - - - - -  * * * * * * * * * * *

80 F 0 R L
-
6 7 3 1
-
0 7 5 8 : R
E A D A :
P O K E L
, A : D

D A :  NEXT
SO I F O < > 8 9 E 9 T HE NP RI NT " DA T A  ERROR
" : E ND
100 D A T A 1 6 3 , 1 3 , 1 4 1 , 2 3 0 , 2 , 1 4 1 , 2 4 1 ,
2 , 1 6 9 , 2 2 9 , 1 4 1 , 4 8 , 3 , 1 E 9 , 2 4 0 , 1 4 1
110  D A T A 5 0 , 3 , 1 6 9 , 2 , 1 4 1 , 4 8 , 3 , 1 6 8 ,
2 , 1 4 1 , 5 1 , 3 , 9 6 , 3 2 , 1 7 5 , 2
120  D A T A 1 6 9 , 1 , 1 4 1 , 2 3 0 , 2 , 1 4 1 , 2 4 1 ,
2 , 0 6 , 1 6 9 , 1 6 5 , 1 4 1 , 4 E 1 , 3 , 1 6 9 , 2 4 4
130  D A T A 1 4 1 , 4 9 , 3 , 1 6 9 , 2 3 7 , 1 4 1 , 5 0 ,
3 , 1 6 9 , 8 4 5 , 1 4 1 , 5 1 , 3 , 9 8 , 1 8 9 , 8
140 D A T A 1 3 3 , 1 8 6 , 1 6 9 , 0 , 1 3 3 , 1 0 , 7 6 ,
1 6 5 , 2 4 4 , 1 6 9 , 8 , 1 3 3 , 1 8 6 , 7 6 , 2 3 7 , 2 4 5
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ou may  have noticed that  our
'stings are free of those horrible little
black blobs which send you searching
around the keyboard fo r  a  suitable
graphic symbol. You may also have
noticed the funny numbers by the side
of each line of the listing. Fret no more,
it's all part of our easy entry aid.

Instead of those nasty graphics and
rows o f  countless spaces in  PRINT
statements and strings we use a special
coding s y s tem.  T h e  c o d e ,  o r
mnemonic, i s  always contained i n
square brackets and you'll soon learn
to decipher their meanings.

For example, I SA '  would mean
type in a Shifted A, or an ace of spades
in layman's terms, and [SA 10] would
mean a row of  ten of  these symbols.

[S+21 means hold down the shift
key and press the plus key twice. I t
doesn't take a great leap o f  logic to
realise that [C+2] means exactly the
same thing except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of  the shift key.

f more than two spaces appear in a
statement then this will be printed as
[SPCA] o r ,  exceptionally , [SSPC4].
Translated in t o  English this  means
press the spacebar four times or in the
latter case hold the shift key down
while you do it.

A string of special characters could
appear as:
[CTRL N .  D O WN ILEF T 5.BLU E.
1
7
3
,
C
3
1

This would be achieved by holding

,  asAESINIME1111

Easy Entry  C64
-••••••-: ' . . t
,
t h i P •
4 1 1 •
1 1 1 W
P I E r

C13)
MEOW

Get i t right first time with our deluxe program system
for the C64.

down the CTRL key as you press N.
press the cursor key down twice, the
cursor left key five times, press the key
marked BLUE while holding down the
CTRL k ey , press the F 3  key  and,
finally hold the Commodore key down
while pressing the number two key (C2
would o f  course make the computer
print in brown).

Always remember that you should
only have a row of graphics characters
on your screen with no square brackets
and no commas, unless something like
this appears:
[SSI,[C]
In this  case the two characters should
have a comma between them.

On rare occasions [REV T1 w i l l
appear in  a  lis ting. This  is  a  delete
symbol and is created by entering the
line up to this mnemonic. Then type a
closing quotation mark (SHIFT & 2)
and delete it. This gets the computer
out of quotes mode. Hold down CTRL
and press  t h e  number  n in e
(RVSON). type the relevant number o
reversed T 's  and  then h o ld  down
CTRL and  press zero (  RVSOFF).
Next type another quotation mark and
delete it again. Now finish the line and
press RETURN.

A list of these special cases is given
in the table but remember that only
one o f  these mnemonics w ill appear
outside of a PRINT string: the symbol
for pi. This may appear when its value
is needed in a calculation so this may
look something like:
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:CC---211
1
11*R :
Ignore the square brackets and jus t
type i n  a  shifted upward point ing
arrow (ie. the pi symbol).

I
•  
r
•
:
1
-
B
.
.
.
& 
S
Y
r
-
•
4 
I
I
:
0 
C
H
E
C
K
E
R

5 REM 5YTAX CHECKER -  E RI C DOYLF

10 81 . -10  : 1 1 4 . . 7 0  , s A - 4 9 I 5 e
20 FOR L 0  TO 8 1 :CX O :FO R E I O  TO

15
30 READ A : I F  A> 2 5 5 THE NP RI NT
.
* NUM B
ER TO LARE E ";LN•(L. 10 ):9TO P
40 C X
,
. C X .
A : P
O K E  
5 A
.
1 .
° 1
6 .
0 ,
A N
E X
T

50 READ A: 1 F A><CX TH E N P R I N T
-
E R R
OR I N  L I N E " ; L N
,
( L ° 1 0 ) : 5 T O F
SO NEXT L: 5 Y 5  49152AEW
70 DATA 1 7 3 , 5 , 3 , 2 0 1 , 1 6 5 , 2 0 E 1 , 3 1 , 1
2 0 , 1 6 9 , 9 , 1 4 1 , 3 2 , 2 0 8 , 1 4 1 , 3 3 , 2 0 0 , 1
047
80 DATA 1 1 E 9 , 7 , 1 4 1 , 1 3 4 , 2 , 1 6 9 , 1 3 , 3
2 , 2 1 0 , 2 5 5 , 1 6 8 , 1 5 4 , 1 4 1 , 4 , 3 , 1 6 9 . 1 6 8
2
90 DATA 1 9 2 , 1 4 1 , 5 , 3 , 8 8 , 9 6 , 1 2 0 , 1 6
9 , 1 2 4 , 1 4 1 , 4 , 3 , 1 6 9 , 1 6 5 , 1 4 1 , 5 . 1 5 6 6

100 DATA 3 , 1 6 9 , 1 4 , 1 4 1 , 1 3 4 , 2 , 1 4 1 ,
3 2 , 2 0 8 , 1 6 9 , 6 , 1 4 1 . 3 3 , 2 0 0 , 0 8 , 9 6 , 1 5
85
110 DATA 3 2 , 1 2 4 . 1 6 5 . 7 2 , 1 3 8 , 7 2 , 1 5
2 , 72 , 162 , 0 , 1E 15 , 20 , 133 , 254 , 165 , 21
,1747
120 DATA 2 4 . 1 0 1 , 2 5 4 , 1 3 3 , 2 5 4 , 1 8 9 ,
0 , 2 , 2 4 0 , 1 8 , 6 9 , 2 5 4 , 1 3 3 , 2 5 4 , 2 3 2 , 1 8
9, 2346
130 DATA 0 , 2 , 2 4 0 , 8 , 2 4 , 1 0 1 , 2 5 4 , 1 3
3 , 2 5 4 , 2 3 2 , 2 0 0 , 2 3 3 , 1 6 9 , 1 . 1 4 1 , 1 3 4 ,
2134
140 DATA 2 , 1 6 5 , 2 5 4 , 7 1 , 7 4 , 7 4 , 7 4 . 3
2 , 1 5 5 , 1 9 2 , 3 2 , 2 1 0 . 2 5 5 , 1 6 5 , 2 5 4 , 4 1 ,
2054
150 DATA Is.32,156,152.32,210.e5
5 , 1 6 9 , 1 3 . 3 2 . 2 1 0 , 2 5 5 , 1 6 9 , 1 3 , 3 2 , 2 1
0 , 1995
1E0 DATA 2 5 5 . 1 8 % 7 , 1 4 1 , 1 3 4 , 2 , 1 0 4
•
1
8
8
,
1
0
4
,
1
7
0
,
1
0
4
,
9
6
,
2
4
,
1
0
5
,
4
8
,
2
0

1,1032
170 DATA 5 E 1 , 1 6 . 1 , 9 6 , 2 4 , 1 0 5 , 7 , 9 5 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 0 3

by Eric Dovic
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[GREEN

[BLUE]

[ YELLOW]
. . . . . .  •ram—r  •
F L UU

1

Checksum Program

The hexadecimal numbers appearing
in a column to  the left o f  the lis ting
should n o t  b e  ty ped i n  w i t h  t h e
program. These are merely checksum
values and are there to help you get
each l ine r ight. D on ' t  worry  i f  you
don't unders tand t h e  hexadecimal
system, as long as you can compare
two characters on the screen with the
corresponding two characters in  the
magazine y o u  c a n  u s e  o u r  l i n e
checking program.

Type in  the Checksum Program,
make sure that You
' v  e  n o t  
m a d e  
a n y

mistakes and save it  to tape or  disk

Easy Entry  C64

Mnemonic Symbol
[RIGHT]

[LEFT

[DOWN]

[UP]

I- I]

[F21

[F3]

[F4]

[F.5]

[F6]

[F7]

[F8]

[HOME]

[CLR]

[RVSON]

[RVSOFT]

1111 II

.11 III

Key press

CRSR left/r ight

SHIFT & CRSR left/r ight

CRSR up/down

SHIFT & CRSR up/down

fl  key

SHIFT & f  I key

13 key

SHIFT & f3 key

f5 key

SHIFT & f5 key

17 key

SHIFT & 17 key

CLR/HO ME

SHIFT & CLR/HO ME

CTRL & 9

CTRL & 0

CED
MEWL

immediately because i t  w il l  be used
with most o f  the present and future
listings a p p e a r i n g  i n  Y o u r
Commodore,

At the start of  each programming
session, load Checksum and run it .
The screen will turn brown with yellow
characters and each time you type in a
line and press the RETURN k ey  a
number will appear on the screen in
white. This should be the same as the
corresponding value in the magazine.

I f  the two values don't relate to one
another, you have not copied the line
exactly as printed so go back and check
each character carefully. When you
find the error s imply correct i t  and
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press RETURN again.
I f  you want to turn off the checker

simply type SYS49I52 and the screen
will return to the familiar blue colours.
You can then do whatever it was you
wanted to do and if this doesn't use the
area where Checksum lies you can go
back t o  i t  w i t h  t h e  s ame S Y S
command.

No system is  foolpr oof  but the
chances o f  two errors cancelling one
Many o f  the listings are presented in
lower case. To turn your computer to
low er  c a s e  m o d e  p r e s s  t h e
Commodore key and the SHIFT key
at the same time. W g •

Mnemonic

[BLACK]

[WI IITE]

[RED]

[CYAN]

PURPLE]

[POUND]

[LARROWJ

[UPARROW]

I Pt]

[INST]

[REV T]

ICIetter]

[Sletter]

Symbol Key press
CTRL & 1

CTRL & 2

CTRL & 3

CTRL & 4

CTRL & 5

CTRL & 6

CTRL &  7

CTRL &  8

SHIFT &

SHIFT & INST /DEL

see text

CBM +  letter

SHIFT + letter



L I S T I N G S

F2 2130 DATA1 8 . 7 6 , 4 5 , 1 6 . 1 7 4 . 2 0 4 71 2320 DA TA 2 2 5 , 2 1 7 . 1 5 7 . 8 9 . 2 1 8 .
, 6 , 2 2 4 , 5 5 , 2 4 0 , 1 4 6 . 2 3 2 , 1 4 2 . 2 0 2 3 2 , 2 2 4 , 3 8 , 2 0 8 . 2 3 5 , 1 6 9 , 2 3 8 . 1
4 . 6 , 1 6 4 . 1 9 5 2 4 1 , 7 , 6 . 1 6 9 . 2 5 7 3

F5 2140 DA TA 2 5 2 . 2 0 0 . 2 0 0 . 2 0 0 . 2 0 0 62 2330 DA TA 2 5 3 . 1 4 1 , 1 2 7 . 6 , 1 6 9 , 6
, 2 0 0 , 2 0 0 , 2 0 0 , 2 0 0 , 1 3 2 , 2 5 2 , 3 2 , . 1 4 1 . 7 , 2 1 8 , 1 4 1 , 1 2 7 . 2 1 8 , 1 6 2 . 0
1 7 , 1 8 , 7 6 , 4 5 , 2 4 2 4 . 1 8 9 , 2 4 2 . 2 1 4 7

81 2150 DA TA 1 6 . 1 3 4 , 2 5 5 . 1 3 3 , 2 5 2 , OC 2340 DA TA 1 6 . 2 4 . 1 0 5 . 1 2 8 . 1 5 7 . 8
1 4 0 . 1 8 3 , 6 , 1 6 9 , 0 , 1 3 3 , 2 5 1 , 1 4 2 , , 6 , 1 6 9 . 6 . 1 5 7 , 8 , 2 1 8 , 2 3 2 . 2 2 4 . 8
2 0 4 , 6 , 3 2 . 2 0 5 6 0 . 2 0 8 , 1 7 4 8

CE 2160 DA TA 1 7 . 1 8 , 7 6 , 4 5 , 1 6 , 7 6 , 1 BF 2350 DA TA 2 3 7 . 1 6 2 , 0 , 1 8 9 . 6 6 , 1 9
0 2 , 2 5 4 , 3 2 . 2 2 4 , 1 6 . 1 6 0 , 0 . 1 6 9 , 3 . 1 5 7 . 1 7 1 , 6 . 2 3 2 , 2 2 4 , 3 4 , 2 0 8 , 2 4
2 , 1 5 3 , 1 3 9 0 5 , 1 6 2 . 0 . 2 1 1 2

F2 2170 DA TA 1 9 2 , 7 , 2 0 0 , 1 9 2 . 4 0 , 2 0 86 2360 DA TA 1 8 9 , 1 0 0 , 1 9 , 1 5 7 . 2 5 2 ,
6 , 2 4 8 , 3 2 , 8 4 , 1 7 , 3 2 . 1 1 9 , 1 7 , 7 6 , 6 , 1 6 9 , 1 1 , 1 5 7 , 2 5 2 , 2 1 8 , 2 3 2 , 2 2 4
0 , 1 6 . 1 4 8 0 , 1 5 0 , 2 0 8 , 2 4 0 , 2 5 8 4

76 2180 DA TA 1 6 0 , 0 . 1 8 5 , 2 5 0 , 1 9 , 1 5 F l 2370 DA TA 9 6 , 1 6 5 . 2 5 1 . 1 4 1 . 6 4 , 3
3 , 1 9 2 , 7 , 2 0 0 , 1 9 2 . 1 1 , 2 0 8 . 2 4 5 , 2 . 1 6 5 , 2 5 2 . 1 4 1 . 6 5 , 3 . 1 6 9 , 0 . 1 3 3 ,
4 , 1 6 2 , 2 4 , 2 0 3 2 2 5 3 , 1 6 9 , 2 0 7 0

FB 2190 DATA1 6 0 , 1 0 , 3 2 , 2 4 0 , 2 5 5 , 1 17 2380 DA TA 8 , 1 3 3 . 2 5 4 , 1 6 0 , 0 , 1 7 7
6 2 , 0 , 1 3 4 . 2 5 5 , 3 2 , 2 2 8 , 2 5 5 . 2 4 0 , , 2 5 1 , 1 4 5 , 2 5 3 , 2 4 , 1 6 5 , 2 5 1 . 1 0 5 ,
2 4 9 . 1 7 2 , 1 4 1 , 2 5 6 5 1 , 1 3 3 . 2 5 1 . 2 3 1 1

08 2200 DA TA 2 . 2 0 1 . 1 3 , 2 4 0 . 5 2 . 1 6 6 FA 2390 DA TA 1 6 5 , 2 5 2 . 1 0 5 , 0 . 1 3 3 , 2
, 2 5 5 , 2 0 1 , 2 0 , 2 4 0 , 3 5 , 2 2 4 , 1 6 , 2 4 5 2 , 2 4 , 1 6 5 . 2 5 3 . 1 0 5 , 1 , 1 3 3 , 2 5 3 .
0 . 2 3 2 , 1 9 2 , 2 3 2 9 1 6 5 , 2 5 4 , 1 0 5 , 2 3 6 515 2210 DA TA 0 , 2 0 6 , 2 2 8 . 1 6 0 . 0 , 2 1 7 3F 2400 DA TA 0 . 1 3 3 , 2 5 4 , 1 6 5 . 2 5 4 . 2
. 5 8 , 1 7 , 2 4 0 , 2 2 1 , 2 0 0 , 1 9 2 , 2 6 , 2 0 0 1 , 1 6 , 2 0 8 , 2 2 0 , 1 7 3 , 6 4 , 3 , 1 3 3 , 2
8 , 2 4 6 , 3 2 , 2 2 5 3 5 1 , 1 7 3 , 6 5 , 2 3 1 3

DA 2220 DA TA 2 1 0 , 2 5 5 , 1 5 7 , 1 9 , 2 0 , 2 ED 2410 DA TA 3 , 1 3 3 , 2 5 2 , 9 6 , 1 6 9 . 8 4
3 2 , 1 6 9 , 1 0 0 , 1 5 7 , 2 0 2 , 7 , 7 6 , 2 4 7 , . 1 3 3 . 2 5 1 , 1 6 9 , 4 , 1 3 3 . 2 5 2 , 1 6 9 , 3
1 6 . 2 2 4 , 0 , 2 0 9 1 1 , 1 3 3 , 2 5 3 , 2 2 6 5

31 2230 DA TA 2 4 0 . 1 9 7 . 2 0 2 , 3 2 , 2 1 0 , 88 2420 DA TA 1 6 9 , 0 , 1 6 2 . 0 . 1 6 0 , 0 . 1
2 5 5 , 7 6 , 2 4 7 , 1 6 , 9 6 , 5 , 1 7 , 1 8 , 1 9 , 4 5 , 2 5 1 , 1 9 7 , 2 5 3 . 2 4 0 , 6 , 1 0 5 , 1 , 2
2 8 , 2 9 , 1 6 8 7 0 0 . 7 6 . 1 9 6 5

C4 2240 DA TA 3 0 , 3 1 , 1 3 3 , 1 3 4 , 1 3 5 , 1 46 2430 DA TA 1 0 2 , 1 8 , 1 6 8 , 1 6 5 , 2 5 3 ,
3 6 , 1 3 7 , 1 3 6 , 1 3 9 . 1 4 0 . 1 4 1 . 1 4 4 , 1 1 0 5 , 3 1 . 1 3 3 . 2 5 3 , 2 4 . 1 6 5 . 2 5 1 , 1 0
4 5 , 1 4 6 , 1 4 7 , 1 4 8 , 2 0 2 4 5 . 4 0 . 1 3 3 . 2 5 1 , 2 1 9 7

AF 2250 DA TA 1 5 6 , 1 5 7 . 1 5 8 , 1 5 9 , 1 6 0 23 2440 DA TA 1 6 5 , 2 5 2 , 1 0 5 , 0 , 1 3 3 . 2
. 0 , 1 8 5 . 5 . 2 0 , 1 5 3 , 2 0 5 . 7 . 2 0 0 , 1 9 5 2 , 1 5 2 . 1 6 0 . 0 , 1 0 5 . 1 , 2 3 2 , 2 2 4 . 8
2 , 1 4 . 2 0 8 , 1 9 7 9 , 2 0 8 . 2 1 4 , 2 2 1 1

35 2260 DA TA 2 4 5 . 3 2 . 2 2 8 , 2 5 5 . 2 4 0 , 08 2450 DA TA 9 6 , 1 2 0 , 1 6 9 , 2 0 1 , 1 4 1 ,
2 5 1 , 2 0 1 . 8 4 , 2 4 0 . 7 , 2 0 1 , 6 8 , 2 4 0 , 2 0 . 3 . 1 6 9 , 1 8 . 1 4 1 . 2 1 . 3 . 1 6 9 , 1 2 9
6 . 7 6 , 9 7 , 2 4 7 1 , 1 4 1 , 2 6 , 1 5 6 7

5C 2270 DA TA 1 7 , 1 6 2 . 1 , 9 6 . 1 6 2 . 6 . 9 BB 2460 DA TA 2 0 8 . 1 6 9 , 2 7 . 1 4 1 , 1 7 , 2
6 , 3 2 , 1 7 3 . 1 8 . 1 6 9 . 1 4 7 , 3 2 , 2 1 0 , 2 0 8 , 1 6 9 , 1 2 7 . 1 4 1 . 1 3 . 2 2 0 . 8 8 . 9 6 ,
5 5 , 1 6 9 , 1 7 4 7 1 2 0 , 1 6 9 , 0 , 1 9 1 3

FF 2280 DA TA 1 , 1 6 0 . 2 , 3 2 , 1 8 6 , 2 5 5 . 09 2470 DA TA 1 4 1 , 2 6 . 2 0 8 , 1 6 9 , 2 5 5 ,
1 6 5 , 2 5 5 . 1 6 2 . 1 9 , 1 6 0 . 2 0 . 3 2 , 1 8 9 1 4 1 . 1 3 , 2 2 0 , 1 6 9 . 4 9 . 1 4 1 . 2 0 , 3 , 1
, 2 5 5 , 1 6 2 , 2 0 5 5 6 9 , 2 3 4 , 1 4 1 , 2 0 9 9

64 2290 DA TA 0 . 1 6 0 . 1 6 , 1 6 9 . 0 , 1 3 3 , lA 2480 DA TA 2 1 , 3 , 1 6 9 , 2 1 , 1 4 1 , 2 4 ,
2 5 3 , 1 6 9 . 8 . 1 3 3 , 2 5 4 , 1 6 9 , 2 5 3 . 3 2 2 0 8 . 8 8 , 9 6 , 1 6 9 , 1 , 1 4 1 , 2 5 , 2 0 8 , 1
. 2 1 6 . 2 5 5 , 2 2 2 0 6 2 , 2 1 . 1 4 9 8

75 2300 DA TA 9 6 . 1 6 9 . 2 4 0 . 1 4 1 , 2 2 4 , BB 2490 DATA1 6 0 , 0 , 1 7 3 , 1 8 , 2 0 8 , 2 0
5 . 1 6 9 . 2 3 7 , 1 4 1 . 8 8 1 , 6 , 1 6 9 , 6 , 1 4 1 1 , 1 4 6 , 2 4 0 . 4 , 1 6 2 , 1 9 , 1 6 0 . 1 4 6 . 1
, 2 2 4 , 2 1 7 , 2 2 7 3 4 2 . 2 4 , 2 0 8 , 2 0 1 1

45 2310 DA TA 1 4 1 , 8 6 . 2 1 8 . 1 6 2 , 0 , 1 6 60 2500 DATA1 4 2 . 3 2 . 2 0 8 , 1 4 0 , 1 8 , 2
9 , 1 9 5 , 1 5 7 , 2 2 5 , 5 , 1 5 7 , 8 9 , 6 , 1 6 9 0 8 , 1 7 3 , 1 3 , 2 2 0 . 7 4 , 1 4 4 , 3 , 7 6 , 4 9
. 6 , 1 5 7 . 1 9 4 4 , 2 3 4 , 7 6 , 1 8 1 0

Y O
C b
M
M
O
D
O
R E

Listings
CHARACTER GRABBER

Clia0

'PROGRAM: CHARACTER GRABBER
1

22 1 0 2 0  REM •  C H A R A C T E R  GRA
BEER •

B9 1 0 3 0  REM *
•

Ell 1 0 4 0  REM *  W R I T T E N  BY ANDRE
W LEEDER *

ER 1 0 5 0  REM *  J A N U A R Y ,  1 9
88

59 1 0 7 0  REM

77 2 0 0 0  FORL=0T0661CX=0: FORD=0T
015:READA:CX*CX+A:P0KE4096-4-L
* 16+0, A:NEXTD

82 2 0 1 0  READA: I FA<>CXTHENPRI NT"
ERROR I N  L I NE " : 2 0 4 0 - 1 - ( L * 1 0 ) : 5
TOP

35 2 0 2 0  NEXTL
71 2 0 4 0  DA TA 1 6 5 , 1 , 4 1 . 2 5 4 , 1 3 3 , 1 ,

1 6 9 , 1 5 , 1 4 1 , 3 3 , 2 0 8 , 1 6 9 , 0 , 1 4 1 ,
1 3 4 . 2 . 1 6 0 7

93 2 0 5 0  DA TA 1 6 9 , 1 4 7 . 3 2 , 2 1 0 , 2 5 5 .
3 2 . 1 4 5 . 1 8 . 3 2 . 1 6 1 . 1 7 , 3 2 . 8 4 . 1 B
, 1 6 9 . 0 , 1 5 2 1

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

7D 2 0 7 0  DA TA 2 0 1 , 4 5 , 2 4 0 , 6 7 , 2 0 1 , 4
3 , 2 4 0 , 9 2 . 2 0 1 , 1 3 3 , 2 4 0 , 2 3 , 2 0 1 ,
1 3 4 . 2 4 0 , 2 8 . 2 3 2 9

7B 2 0 8 0  DA TA 2 0 1 , 1 3 5 , 2 4 0 , 3 3 , 2 0 1 ,
1 3 6 , 2 4 0 , 3 8 , 2 0 1 , 8 3 , 2 4 0 , 1 2 4 , 2 0
1 , 2 1 6 , 2 4 0 . 1 1 7 , 2 6 4 6

90 2 0 9 0  DA TA 7 6 , 4 5 . 1 6 , 1 6 9 . 1 6 . 1 6 0
, 4 8 . 1 6 2 , 5 0 . 7 6 . 1 7 7 . 1 6 . 1 6 9 , 6 4 ,
1 6 0 , 4 9 , 1 4 5 3

D3 2 1 0 0  DA TA 1 6 2 , 4 8 , 7 6 , 1 7 7 , 1 6 , 1 6
9 , 1 2 8 , 1 6 0 . 5 0 , 1 6 2 . 4 8 , 7 6 , 1 7 7 , 1
6 , 1 6 9 , 1 9 2 , 1 8 2 6

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

C3 2 1 2 0  DA TA 2 0 4 , 6 , 1 6 4 , 2 5 2 . 1 3 6 , 1
3 6 , 1 3 6 . 1 3 6 , 1 3 6 . 1 3 6 , 1 3 6 . 1 3 6 , 1
3 2 , 2 5 2 , 3 2 , 1 7 , 2 1 4 7
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32 2 5 1 0  DA TA 1 8 8 . 2 5 4 , 6 6 , 3 2 , 3 2 „ 3 2
. 3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 . 3 2 , 3 , 8 , 1 ,
840

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

F8 2 5 3 0  DA TA 3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3
2 . 3 2 , 3 2 , 6 6 , 6 6 , 2 3 , 1 8 , 9 , 2 0 , 2 0 ,
510

4F 2 5 4 0  DA TA 5 , 1 4 . 3 2 , 2 , 2 5 , 3 2 . 1 . 1
4 . 4 , 1 8 , 5 , 2 3 . 3 2 . 1 2 , 5 , 5 , 2 2 9

6D 2 5 5 0  DA TA 4 , 5 , 1 8 , 4 4 , 3 2 , 1 0 . 1 , 1
4 . 2 1 , 1 , 1 8 , 2 5 , 3 2 . 4 9 , 5 7 . 5 6 , 3 8 7

EB 2 5 6 0  DA TA 5 6 . 6 6 , 2 2 , 9 . 4 . 5 „ 1 5 . 3
2 , 2 , 1 , 1 4 , 1 1 , 5 8 . 3 2 . 4 8 , 3 2 , 4 0 7

5D 2 5 7 0  DA TA 3 2 , 3 2 , 3 2 . 3 2 , 3 . 8 , 1 , 1
8 . 1 . 3 , 2 0 . 5 . 1 8 . 3 2 . 1 9 , 5 , 2 6 1

CF 2 5 8 0  DA TA 2 0 . 5 8 , 3 2 , 5 0 . 2 1 . 1 9 . 5
. 3 2 , 6 , 2 1 , 1 4 , 3 . 2 0 . 9 . 1 5 , 1 4 , 3 3 9

89 2 5 9 0  DA TA 3 2 . 1 1 . 5 . 2 5 , 1 9 , 3 2 , 2 0
. 1 5 . 3 2 , 3 , 8 , 1 , 1 4 . 7 , 5 , 3 2 , 2 6 1

87 2 6 0 0  DA TA 2 , 1 , 1 4 , 1 1 , 3 2 . 3 2 , 3 2 ,
3 2 , 3 2 , 3 2 . 3 2 , 1 4 , 2 1 , 1 3 . 2 , 5 , 3 0 7

GA 2 6 1 0  DA TA 1 8 . 4 4 , 3 2 , 1 , 1 4 . 4 . 3 2 ,
4 3 , 3 2 , 1 , 1 4 . 4 . 3 2 , 4 5 , 3 2 , 1 1 . 3 5 9

ED 2 6 2 0  DA TA 5 , 2 5 , 1 9 , 3 2 . 2 0 , 1 5 „ 3 2
. 3 , 8 . 1 , 1 4 , 7 , 5 . 3 2 . 3 2 , 3 2 , 2 8 2

3E 2 6 3 0  DA TA 3 2 , 3 2 , 2 0 . 8 . 5 . 3 2 , 3 , 8
, 1 , 1 8 . 1 . 3 , 2 0 , 5 , 1 8 , 3 2 . 2 3 8

14 2 6 4 0  DA TA 1 9 . 5 , 2 0 . 4 6 , 4 6 „ 4 6 , 3 2
. 1 6 , 1 8 . 5 . 1 9 , 1 9 . 3 2 , 3 , 1 5 . 1 4 , 3 5
5

6E 2 6 5 0  DA TA 2 0 . 1 8 . 1 5 , 1 2 , 4 5 , 1 9 . 3
2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 0 , 1 5
, 420

18 2 6 6 0  DA TA 3 2 . 1 9 , 1 . 2 2 . 5 , 3 2 . 1 9 ,
5 , 2 0 . 3 2 . 2 0 . 1 5 , 3 2 , 2 0 , 1 . 1 6 . 2 9 1

18 2 6 7 0  DA TA 5 , 3 2 , 1 5 . 1 8 , 3 2 . 4 . 9 , 1
9 , 1 1 , 4 6 , 6 , 9 , 1 2 . 5 , 1 4 , 1 , 2 3 8

E5 2 6 8 0  DA TA 1 3 . 5 . 5 8 , 3 2 , 1 0 0 , 1 4 8 ,
1 , 1 6 . 5 . 3 2 , 1 5 , 1 8 , 3 2 . 1 3 2 . 9 . 1 9 ,
635

9E 2 6 9 0  DA TA 1 1 . 3 2 , 6 3 , 0 . 0 . 0 . 0 . 0 .
0 . 0 , 0 , 0 , 0 . 0 , 0 . 0 . 1 0 6

26 2 7 0 0  DA TA 0 , 0 , 0 , 0 . 2 5 5 , 2 4 0 . 0 , 2
0 8 , 0 , 2 0 8 , 1 4 4 . 0 . 1 5 , 1 7 6 , 2 4 8 . 0 .
1494

83 2 9 9 0
9A 3 0 0 0  REM SAVE MACHINE CODE I

0 TAPE/ DI SK
07 3 0 1 0  POKE43. 0: P0KE44„16: POKE

45, 36 : POKE46. 20
F9 3 0 2 0  REM CHANGE ' . 8 '  T O  ' , 1
. FOR TAPE
10 3 0 3 0  SAVE"CHAR GRABBER". 8

POINT TO POINT

40 1  REM

CUD

PROGRAM; H I R E S  SETTER

SET POI NTERS

OC 2  DATA1 7 3 , 2 , 2 2 1 , 8 , 3 , 1 4 1 , 2 , 2 2
1 , 1 7 3 , 0 , 2 2 1 , 4 1 , 2 5 2 , 9 , 0 , 1 4 1 , 0
, 2 2 1 , 1 6 8 , 5 7 , 1 4 1 , 2 4 , 2 0 8

73 3  DA TA 1 7 3 , 1 7 , 2 0 8 , 9 , 3 2 , 1 4 1 , 1 7
, 208 , 96 : REM°

76 4  R E M " "  S E T BLACK B / G  Y E L
LOW F/ G  * * * l b

94 5  DA TA 1 6 8 , 2 0 4 , 1 4 1 , 1 1 8 , 3 , 1 6 8 ,
1 1 2 , 1 6 0 , 0

68 G  DA TA 1 5 3 , 0 , 2 0 4 , 2 0 0 , 2 0 8 , 2 5 0 ,
2 3 8 , 1 1 8 , 3 , 1 7 3 , 1 1 8 , 3 , 2 0 1 , 2 0 0 ,
208, 236, 9E: REM

95 7  REM  C L E A R  SCREEN

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

15 9  DA TA 3 , 2 0 0 , 2 3 6 , 9 6 , 9 8 9
06 1 0  READA: I FAS9STHEN40
72 2 0  P 0 K E 8 4 3
4
-
X , A : X X 4 - 1 : G O
T 0 1 0

04 4 0  5Y68751REM SET SCREEN COL
OURS

F7 S O  SYS901: REM CLEAR THE SCRE
EN

EA 6 0  SYS843: REM SELECT PAGE SE
TUP

PROGRAM: HI —PES DEMO

03 0  DA TA 1 6 9 , 6 3 , 1 3 3 , 1 , 1 6 0 , 0 , 1 7 7
t
2
5
0
,
1
3
3
,
2
5
2
.
1
6
8
,
5
6
,
1
3
3
,
1
,
5
6

:REM PEEK UNDER ROM
40 1  REM  S E T  POI NTERS

DC 2  O P TA 1 7 3 , 2 , 2 2 1 , 8 , 3 , 1 4 1 , 2 , 2 2
1 , 1 7 3 , 0 , 2 2 1 , 4 1 . 2 5 2 , 8 , 0 , 1 4 1 , 0
, 2 2 1 , 1 6 8 , 5 7 , 1 4 1 , 2 4 , 2 0 8

73 3  DA TA 1 7 3 , 1 7 , 2 0 8 , 9 , 3 2 , 1 4 1 , 1 7
, 208 , 06 : REM*

76 4  R E M " "  SET BLACK 0 / 6  Y E L
LOW F/ G  * * * *

94 5  DA TA 1 6 0 , 2 0 4 , 1 4 1 , 1 1 8 , 3 , 1 6 9 ,
1 1 2 , 1 6 0 , 0

60 6  1 3 4 TA 1 5 3 , 0 , 2 0 4 , 2 0 0 , 2 0 8 , 2 5 0 ,
2 3 0 , 1 1 8 , 3 , 1 7 3 , 1 1 8 , 3 , 2 0 1 , 2 0 8 ,
208, 236, 9E: REM

SS 7  REM  C L E A R  SCREEN

80 8  DA TA 1 6 9 , 2 2 4 , 1 4 1 , 1 4 3 . 3 , 1 6 8 ,
0 , 1 E 8 , 1 5 3 , 0 , 2 2 4 , 2 0 0 , 2 0 8 , 2 5 0 ,
2 3 8 , 1 4 3 , 3 , 1 7 3 . 1 4 3

15 9  DA TA 3 , 2 0 9 , 2 3 9 , 9 6 , 5 0 5
01 1 0  RE A DA : I FA 8 9 9 THE N3 0
53 2 0  P O K E 8 2 8
4
- X , A : X X
+ 1 : 8 0 T 0 1 0

26 3 0  0 A S E 1 4 . 4 0 8 6
04 4 0  5Y5875: REM SET SCREEN COL

OURS
F7 S O  SYS901: REM CLEAR THE SCRE

EN
EA G O  SY5843: REM SELECT PAGE SE

TUP
54 1 0 0 0  X 1 ' . 1 : X 2 - 1 6 : Y 1 0 : Y 2 . • 1 6
10 1 0 1 0  IFX2—X1. . .OTHENFORYY1TOY

2 : X X 1 : 6 0 5 U8 1 2 6 0 : NE X T: 6 O T0 1 0
SO

36 1 0 2 0  FORXX1T0X2: Y. . C(Y2—Y1) /
CX2—X1))°X

FO 1 0 3 0  130SU81260
EE 1 0 4 0  NEXTX
AS 1 0 5 0  X 1 0 : X 2 ' . 3 2 : 8 - . 7 : C. - 1 / 0 : I F

C>1THENC...1
58 1 0 6 0  FOR XX1TOX2STEPC
09 1 0 7 0  Y I N T ( B ° X . . 5 ) : I F Y > 2 0 0 I l i

ENX. -X2: 60101090
35 1 0 8 0  G0SU81260
04 1 0 9 0  NEXT
69 1 1 0 0  X I 0 : X 2 - 6 0 : Y Y . • 1 0 0 : 0 - 6 0 :

SE.-100
10 1 1 1 0  FORXXX1TOX2
39 1 1 2 0  YlYY-I . SOR(D. XX—XX* XX)! I

FY1<OTHENYI...0
15 1 1 3 0  I FY1>200THENY1. . 200
73 1 1 4 0  Y 2
.
• Y Y
-
5 O R C D • X
X —
X X • X X ) : I

FY2>200THENY2. .200
37 1 1 5 0  I FY2<OTHENY2-0
BE 1 1 6 0  F0RY-.Y110Y25TEPY1—Y2:X.. .

X X
-
F S
E :
G
O
S U
I 3
1 2
6 0

Cl  1 1 7 0  NEXTY, XX
73 1 1 8 0  FORXXX2TOXI 5TEP-1
I D 1 1 9 0  Y 1 Y Y +5 0 R( 0 •X X — X X * X X ) : I

FY1>200THENY1200
F9 1 2 0 0  I FY1<OTHENY1 0

DS 1 2 1 0  Y 2
.
. Y Y - 5 0 R (
0 ° X X —
X X * X X ) : I

FY2>200THENY2' .200
SI  1 2 2 0  I FY2<OTHENY2-0
1C 1 2 3 0  FORY'..Y2TOY1STEFY2—YI:X...

X X A
-
S E :
G O
S U B
1 2 6
0

AEI 1 2 4 0  NEXTY, XX
ES 1 2 5 0  END
OF 1 2 6 0  COLUMNI NTCX/ B )
64 1 2 7 0  RO WI NT( Y / 8 )
BA 1 2 8 0  BYTE-.Y AND 7
69 1 2 9 0  L O C
—
B A 5 E
+ R O W * 3 2 0
4 - C O L U M N

° 8
4
-
B
Y
T
E

OF 1 3 0 0  B I T - 7
—
C X A N D 7 )
7F 1 3 1 0  E L O C / 2 5 6 : B L L O C - 5 H % *

256
ID 1 3 2 0  P0KE250, 8L: P0KE251, 8H%
OB 1 3 3 0  SYS828
14 1 3 4 0  P O K E L O C, P E E K ( 2 5 2 ) 0 R( 2
-
1 3

I T)
CS 1 3 5 0  RETURN
2E 1 3 6 0  REM I N  L I NE  1 0 0 0  CHANGE

X2 AND Y 2
20 1 3 7 0  REM I N  L I NE  1 0 5 0  CHANGE

X2 OR B
AA 1 3 0 0  REM I N  L I NE  1 1 0 0  CHANGE

X2, YY, 0  OR SE

CHARACTER BUILDING

14 1 0  REM

CUD
M O M

PROGRAM: ROM RAI DER

LINES 0 0
TO 1 6 0  WI L L  POKE THE

21 2 0  REM PROGRAM I NTO  MEMORY.
THE PROGRAM C A N  BE RE
LOCATED ANYWHERE I N

7A 3 0  REM MEMORY SI MPLY BY CHAN
GINS P O K E  4 9 1 5
24-X I N  L I NE  1 2 0  TO ANY

20 4 0  REM OTHER VALUE AND THE 5
YS CALL I N  L I N E  1 6 0
ACCORDINGLY.

69 5 0  REM TO TRY THE REST OF TH
E PROGRAM, U S E  1 2 2 0 8

OR MORE WHEN PROMPTED
34 6 0  REM TO ENTER A  VALUE.
09 7 0  REM

92 B O  DATA 1 7 3 , 1 4 , 2 2 0 , 4 1 , 2 5 4 , 1 4
1 , 1 4 , 2 2 0 , 1 6 5 , 1 , 4 1 , 2 5 1 , 1 3 3 , 1 ,
1 7 3 , 2 5 2 . 3 , 1 3 3

14 9 0  DATA 2 5 1 , 1 7 3 , 2 5 1 , 3 , 1 3 3 . 2 5
0 , 1 6 8 , 0 , 1 3 3 , 2 5 2 , 1 6 9 , 2 0 8 , 1 3 3 ,
2 5 3 , 1 6 2 , 2 , 1 E 0

ES 1 0 0  DATA 0 , 1 7 7 , 2 5 2 , 1 4 5 , 2 5 0 , 2
0 0 , 2 0 8 , 2 4 9 , 2 0 2 , 2 4 0 , 6 , 2 3 0 , 2 5 3
, 2 3 0 , 2 5 1 , 2 0 8 , 2 3 8

ES 1 1 0  DATA 1 6 5 , 1 , 9 , 4 , 1 3 3 , 1 , 1 7 3
. 1 4 . 2 2 0 , 9 , 1 , 1 4 1 . 1 4 , 2 2 0 , 8 6 , 9 9
9

02 1 2 0  READA: I FA<>999THENPOKE48
1 5 2
4 -
X , A
: X
—
X 4 -
1 : 6
0 T 0
1 2 0

48 1 3 0  I NPUT"CCLR3START OF CHAR
ACTER MEMORY BLOCK"; S

OS 1 4 0  S H. . S / 2 5 6 : 5 L 5 - 9 H• 2 5 6
SC 1 5 0  POKE1020. 5H: P0KE1019, 5L
78 1 6 0  SYS48152
25 1 7 0  REM
71 1 0 0  REM
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54 1 9 0  REM •  DEMONSTRATION PROG
RAM •

90 2 0 0  REM

SD 2 1 0  REM
OF 2 2 0  P O KE S 2 , 4 8 : P 0 KE 5 6 . 4 CLR
1F 2 3 0  P 0 KE 5 3 2 8 0 , 0 P 0 KE 5 3 2 0 I , 0
43 2 4 0  8$—"COOWN,LEFT103"
22 2 5 0  R0WS"E5—, SPC8, 6 -3
E4 2 6 0  5RI 0S. •"CH0ME, CA, S* 8, CSJ"

92 2 7 0  F0 RA - 1 T0 8 : 6 RI DS - 6 RI DS +0 $
+ROWS:NEXT

OS 2 8 0  6 R I D S 6 R I D S
4
- 8 $
4
- " L C E , 5 • 8 ,

CXJ"
72 2 9 0  RRI NT"CCLR, BLUEJ "GRI DS
7C 3 0 0  F0RA-0T063 : P0KE1904+A* 2 ,

A: FOKEI SO4+A* 2+94272, 14: NEXT

08 3 1 0  PRI NT"CHONE, 00WN, R1OHT12
]SELECT A  CHARACTER"

DC 3 2 0  PRI NT"CDOWN, RI GHT12J US/ N
E THE CURSOR KEYS"

11 3 3 0  A 1 5 0 4 : F A
53 3 4 0  6 0 1 0 4 3 0
18 3 5 0  GETAS
AE 3 6 0  I F A S " C U P J " T H E N F F - 4 0 6 0

TO410
F8 3 7 0  I FAS " LO O LO WTHE NFm F
4
- 4 0 :

GOT0410
60 3 8 0  I FAS "CRI 6 H1 J "THE NF. - F+2 :

6010910
3C 3 9 0  I F A S " C L E F T 3 " T H E N F — F
-
2 : 5

010910
AE 4 0 0  = 0 3 5 0
17 4 1 0  I FF( 1 5 0 4 0 RF> 1 6 3 0 THE NF
—
Ar

6010350
SS 4 2 0  P 0 KE A4 5 4 2 7 2 , 1 4 P O KE 1 8 8 , 0

59 4 3 0  A—F:P0KEA+54272, 1
07 4 4 0  C
-
F E E K (
A ) * 8 + F
E E K C 1
0 1 9 ) + P

E E K ( 1 0 2 0 )
0
2 6 6 1 P R I N
T " C H O M E J
"

OE 4 5 0  FORMCTOC-1-7:11. .FEEK(M)
29 4 6 0  I F O A N 0 1 2 8 T H E N C S
—
" E S 0 1 " : 1 3

. . .00R126:GOT0480
86 4 7 0  CS•"[81. 11EJ. CWHI TEJ"
33 4 8 0  I F D A N D 6 4 T H E N C S C $
4 -
" t 5 0 J "

0 -00R64:60T0500
CS 4 8 0  C 5 C $
4
- " C l i 3 L U E
3 . C W H I T E J
"

SS 5 0 0  I F D A N O 3 2 T H E N C S . . C 5
- 1 -
" E S 0 J "

0. •00R32:6010520
99 5 1 0  CS CS +"E B L UE L E WHI 1 E 3 "
DS 6 2 0  I F D A N D 1 6 T H E N C S E S
4 -
" E 5 0 3 "

:0. n00R16:6010540
0'1 5 3 0  CS- ' CS+"CBLUELEWHI TEJ "
EA 5 4 0  I FDANO8THENCSCS+"C903":

11DOREI:EDT0560
BO 5 5 0  CS—05. "[BLUEJ. CWHI 1E]"
58 5 6 0  I F O A N 0 4 T H E N C $ C $
4
" E 5 0 1 " ;

0 - 00R4 : 0010580
5C 5 7 0  CS—CS+"CBLUE1. CWHI TE3"
87 9 8 0  IFDAND2THENCS. .CS+"CSOJ":

D—DOR2:6010800
20 5 9 0  C$. . .C3-1-"E9LUELEWHITEJ"
AB 6 0 0  I F D A N D 1 T H E N C S C S
4
" E S 0 J " :

3010620
F4 6 1 0  CS—C$+"CELLJEJ.EWHITEJ"
89 6 2 0  P RI NT"E RI E HT] "CS
FA 6 3 0  NEXT
3B 6 4 0  0 0 1 0 3 6 0

PROSRAM: CHARACTER SAVER 1
EF 1 0  O ATA2 3 0 , 2 6 4 , 2 0 8 , 4 , 2 3 0 , 2 5 5

1 6 0 , 0 , 1 7 7 , 2 6 2 , 1 4 5 . 2 5 0 , 2 3 0 , 2
5 2 , 2 0 8 , 2 , 2 3 0

30 2 0  DATA2 5 3 , 1 6 5 , 2 5 2 , 1 9 7 , 2 5 4 , 2
0 8 , 7 , 1 6 5 , 2 5 3 , 1 9 7 , 2 6 5 , 2 0 1 3 . 1 , 9
6 , 2 3 0 , 2 5 0 , 2 0 8

18 3 0  O ATA2 , 2 3 0 , 2 5 1 , 2 0 8 , 2 2 5 , 9 9 9

90 4 0  READ A : I F A 9 9 9  THEN 6 0
40 S O  P 0 K E 4 9 1 5 2
4
- X , A : X X
4
- 1 5 0 1 0 4

0:REM CHANGE 4 9 1 5 2  FOR EASY
RELOCATION

El  6 0  I NFUT"I CLR3OLD START LOCA
TI ON";OS

BA 7 0  INPUT"LDOWNJ O L D  ENO LOC
ATION";OE

06 8 0  INPUT"EDOWNJNEW START LOC
ATI ON";NL

E7 9 0  S HI NT( O S / 2 5 6 ) : 5 L0 9 — S H* 2
56

93 1 0 0  EHmI NT(DE/ 258 ) : ELOE—EH•
256

BG 1 1 0  NHI NT( NI . / 2 S 8 ) : NL NL — NH*
296

03 1 2 0  P0KE250, NL:PDXE251, NH
87 1 3 0  P0KE252, SL:POKE253, 5H
41 1 4 0  POKE2S4, EL: FOKE255, EH
39 1 9 0  5 ' 1949192

SCREENDRAW 64

CCM)
E3 1 0 0  DA TA 7 6 , 1 1 0 , 1 9 3 , 1 7 3 , 2 2 . 2 0

8 , 9 , 1 6 , 8 0 7
6B 1 1 0  DA TA 1 4 1 . 2 2 . 2 0 8 , 1 6 9 . 2 9 , 1 4

1 , 2 4 , 2 0 8 , 9 4 2
78 1 2 0  DA TA 1 6 9 , 1 1 , 1 4 1 , 3 2 , 2 0 8 . 1 6

9 , 0 , 1 4 1 , 8 7 1
03 1 3 0  DA TA 3 3 , 2 0 8 . 1 8 9 . 1 2 . 1 4 1 , 3 4

, 2 0 0 , 1 6 9 , 9 7 4
ED 1 4 0  DA TA 1 5 , 1 4 1 , 3 5 , 2 0 8 . 1 6 9 , 2 5

5 , 1 4 1 , 1 3 8 , 1 1 0 2
55 1 5 0  DA TA 2 , 9 6 , 1 6 9 , 0 . 1 4 1 , 2 1 , 2 0

8 , 1 4 1 , 7 7 8
04 1 6 0  DA TA 3 3 , 2 0 8 , 1 6 9 , 2 1 , 1 4 1 , 2 4

. 2 0 8 , 1 7 3 , 9 7 7
1C 1 7 0  DA TA 2 2 , 2 0 8 , 4 1 . 2 3 9 . 1 4 1 , 2 2

, 2 0 8 , 1 6 9 , 1 0 5 0
OA 1 8 0  DA TA 7 , 1 4 1 , 1 3 4 . 2 , 1 6 9 , 1 4 7 .

7 6 , 2 1 0 , 8 8 6
EO 1 9 0  DA TA 2 5 5 . 1 6 2 , 7 , 1 6 9 , 0 , 1 5 7 .

0 . 4 8 , 7 9 8
Cl  2 0 0  DA TA 1 6 9 , 2 5 5 . 1 5 7 . 2 4 8 , 5 5 , 1

6 9 , 8 5 , 1 5 7 . 1 2 9 5
56 2 1 0  DA TA 2 3 2 , 5 5 , 1 6 9 , 1 7 0 , 1 5 7 , 2

4 0 , 5 5 , 2 0 2 , 1 2 8 0
DO 2 2 0  DA TA 1 6 , 2 3 3 , 1 6 9 . 3 , 1 4 1 , 0 . 4

7 , 1 6 9 , 7 7 8
09 2 3 0  D1 TA 1 5 , 1 4 1 , 2 5 3 , 4 7 , 1 4 1 . 2 5

4 , 4 7 , 1 4 1 . 1 0 3 9
C5 2 4 0  DA TA 2 5 5 , 4 7 , 1 6 9 , 4 8 . 1 4 1 , 4 ,

4 8 , 9 6 , 8 0 8
09 2 5 0  DA TA 1 6 2 , 0 , 1 6 9 , 0 . 1 5 7 , 0 . 4 .

157. 649
CA 2 6 0  DA TA 0 , 5 , 1 5 7 , 0 , 6 . 1 5 7 , 0 , 7 ,

332
55 2 7 0  DA TA 1 6 9 . 3 . 1 5 7 , 0 , 2 1 6 , 1 5 7 ,

0 . 2 1 7 , 9 1 9
A2 2 8 0  DA TA 1 5 7 . 0 , 2 1 8 , 1 5 7 , 0 , 2 1 9 ,

232 , 208 , 1191
EO 2 9 0  DA TA 2 2 5 , 1 6 9 , 1 6 8 . 1 3 3 . 2 5 3 ,

1 6 9 , 6 , 1 3 3 , 1 2 5 6
78 3 0 0  DA TA 2 5 4 , 1 6 9 , 1 6 8 , 1 3 3 , 9 7 . 1

6 9 , 2 1 8 , 1 3 3 , 1 3 4 1
2F 3 1 0  DA TA 9 8 , 1 7 3 , 6 4 , 3 , 7 2 , 1 6 9 , 2

5 5 , 1 4 1 , 9 7 5
5F 3 2 0  DA TA 6 4 , 3 , 1 6 0 . 0 . 2 3 8 . 6 4 , 3 .

173, 705
54 3 3 0  DA TA 6 4 . 3 , 1 4 5 , 2 5 3 , 1 7 0 , 1 8 9

, 0 , 4 7 , 8 7 1
E5 3 4 0  DA TA 1 4 5 , 9 7 , 2 0 0 , 1 9 2 , 3 2 , 2 0

8 . 2 3 7 , 2 4 , 1 1 3 5
F4 3 5 0  DA TA 1 6 5 . 2 5 3 , 1 0 5 , 4 0 , 1 3 3 . 2

5 3 , 1 6 5 , 2 5 4 , 1 3 6 8

77 3 6 0  DA TA 1 0 5 . 0 . 1 3 3 , 2 5 4 , 2 4 , 1 6 5
. 9 7 . 1 0 5 . 8 8 3

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

CB 3 8 0  DA TA 9 8 , 1 7 3 , 6 4 . 3 , 2 0 1 , 2 5 5 ,
2 0 8 , 2 0 2 , 1 2 0 4

E7 3 9 0  DA TA 1 6 2 , 3 9 . 1 8 9 , 2 5 3 , 1 9 2 , 1
5 7 , 1 2 8 , 6 , 1 1 2 6

87 4 0 0  DA TA 1 6 9 , 7 , 1 5 7 , 1 2 8 , 2 1 8 , 2 0
2 , 1 6 , 2 4 2 , 1 1 3 9

44 4 1 0  DA TA 1 0 4 , 1 4 1 , 6 4 . 3 . 9 6 , 1 3 , 5
, 13 , 439

DB 4 2 0  DA TA 3 2 , 1 2 , 1 5 . 3 , 5 8 , 3 6 , 3 2 ,
32 . 220

F7 4 3 0  DA TA 3 2 . 3 2 , 3 2 , 3 2 , 3 2 . 3 , 1 5 ,
12 . 190

BA 4 4 0  DA TA 1 5 , 2 1 , 1 8 , 1 9 , 5 8 , 3 6 , 3 2
. 32 , 231

6C 4 5 0  DA TA 3 2 . 3 2 . 3 2 . 3 2 , 3 2 ' 3 2 , 3 ,
0 , 203

CC 4 6 0  DA TA 1 8 , 5 8 , 3 2 , 3 2 . 3 2 , 1 7 3 , 6
6 . 3 , 4 1 4

25 4 7 0  DA TA 1 3 3 , 2 5 1 , 1 7 3 . 6 7 . 3 , 1 3 3
. 2 5 2 , 1 6 9 , 1 1 8 1

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

07 4 9 0  DA TA 1 6 , 1 4 1 , 1 0 9 , 1 9 3 . 1 6 0 . 3
9 , 1 7 7 , 2 5 1 , 1 0 8 6

BO 5 0 0  DA TA 1 4 5 , 9 9 . 1 7 0 , 1 6 5 , 1 0 0 . 7
2 , 2 4 , 1 0 5 . 8 8 0

IA 5 1 0  DA TA 2 1 2 . 1 3 3 , 1 0 0 , 1 8 9 , 0 , 4 7
,1 4 5 , 9 9 . 9 2 5

5A 5 2 0  DA TA 1 0 4 , 1 3 3 , 1 0 0 , 1 3 6 , 1 6 . 2
3 2 , 2 3 0 , 2 5 2 , 1 2 0 3

31 5 3 0  DA TA 2 4 , 1 6 5 , 9 9 . 1 0 5 . 4 0 , 1 3 3
' 9 9 , 1 6 5 , 8 3 0

E2 5 4 0  DA TA 1 0 0 , 1 0 5 , 0 , 1 3 3 , 1 0 0 , 2 0
6 , 1 0 9 , 1 9 3 . 9 4 6

EC 5 5 0  DA TA 2 0 8 , 2 1 0 . 7 6 , 1 8 0 , 1 9 9 , 0
, 3 2 , 3 , 9 0 8

2A 5 6 0  DA T7 1 9 2 , 1 6 2 . 0 , 1 8 9 . 0 , 2 0 3 ,
1 5 7 , 0 , 9 0 3

50 5 7 0  DA TA 5 6 , 2 3 2 , 2 0 8 , 2 4 7 . 3 2 , 7 3
.1 9 2 , 3 2 , 1 0 7 2

6E 5 8 0  DA TA l 2 0 , 1 9 2 , 3 2 , 1 4 4 , 1 9 8 . 1
6 9 , 0 , 1 4 1 , 9 9 6

BA 5 9 0  DA TA 6 6 , 3 , 1 6 9 , 6 4 , 1 4 1 , 6 7 , 3
.1 6 9 , 6 8 2

FB 6 0 0  DA TA 0 . 1 4 1 , 6 9 . 3 , 1 4 1 , 6 8 , 3 ,
141, 566

48 6 1 0  DA TA 7 0 . 3 . 1 4 1 . 7 1 , 3 , 1 6 9 . 0 .
141 , 598

BB 6 2 0  DA TA 6 4 . 3 , 3 2 , 3 7 , 1 9 3 , 3 2 , 2 3
7 . 1 9 4 , 7 9 2

33 6 3 0  DA TA 1 6 9 , 1 , 1 4 1 , 2 1 . 2 0 8 ' 1 6 9
. 2 2 4 . 1 4 1 . 1 0 7 4

1D 6 4 0  DA TA 2 4 8 , 7 , 3 2 , 1 4 5 . 1 9 5 , 1 7 3
, 6 5 , 3 , 8 6 8

BC 6 5 0  DA TA 4 1 , 4 , 2 0 8 , 2 5 , 1 7 3 , 7 0 . 3
, 208 , 732

FB 6 6 0  DA TA 1 7 , 1 7 3 , 6 8 . 3 . 2 4 0 , 1 5 , 2
0 6 , 6 8 , 7 9 0

31 6 7 0  DA TA 3 , 2 0 6 , 6 6 , 3 , 3 2 , 3 7 , 1 9 3
. 76 , 616

E8 6 8 0  DA TA 2 1 3 , 1 9 3 , 2 0 6 , 7 0 . 3 . 1 7 3
. 6 5 . 3 , 9 2 6

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

15 7 0 0  DA TA 3 9 , 2 0 8 , 1 9 . 1 7 3 . 6 8 , 3 . 2
0 1 . 2 1 6 , 9 2 7

98 7 1 0  DA TA 2 4 0 . 1 5 , 2 3 8 . 6 8 . 3 , 2 3 8 .
6 6 , 3 , 8 7 1

D7 7 2 0  DA TA 3 2 , 3 7 , 1 9 3 , 7 6 , 2 4 9 , 1 9 3
. 2 3 8 , 7 0 , 1 0 8 8

5F 7 3 0  DA TA 3 , 1 7 3 . 6 5 , 3 . 4 1 . 1 , 2 0 8 ,
25 , 519

E3 7 4 0  DA TA 1 7 3 , 7 1 . 3 . 2 0 8 , 1 7 , 1 7 3 ,
6 9 , 3 , 7 1 7

F2 7 5 0  DA TA 2 4 0 , 1 5 . 2 0 6 , 6 9 , 3 , 2 0 6 ,
6 7 , 3 . 8 0 9

14 7 6 0  DA TA 3 2 , 3 7 , 1 9 3 , 7 6 , 2 5 , 1 9 4 ,
2 0 6 , 7 1 , 8 3 4
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CD 7 7 0  DA TA 3 , 1 7 3 , 6 5 . 3 . 4 1 . 2 . 2 0 8 ,
29 . 524

4D 7 8 0  DA TA 1 7 3 , 7 1 . 3 , 2 0 1 , 1 5 , 2 0 8 ,
1 9 . 1 7 3 . 8 6 3

24 7 9 0  DA TA 6 9 , 3 . 2 0 1 , 4 8 . 2 4 0 , 1 5 , 2
3 8 . 6 9 . 8 8 3

E4 8 0 0  DA TA 3 , 2 3 8 , 6 7 . 3 . 3 2 . 3 7 , 1 9 3
. 76 . 649

C4 8 1 0  DA TA 6 1 . 1 9 4 . 2 3 8 , 7 1 , 3 , 1 7 3 ,
6 5 , 3 . 8 0 8

4F 8 2 0  DA TA 4 1 . 1 6 , 2 0 8 . 1 4 , 3 2 , 2 1 6 ,
1 9 4 , 1 7 3 , 0 9 4

OF 8 3 0  DA TA 6 4 , 3 , 1 4 5 , 2 5 1 . 3 2 , 3 7 . 1
9 3 , 7 6 , 0 0 1

F l  8 4 0  DA TA 1 7 8 . 1 9 3 , 3 2 . 2 2 8 , 2 5 5 . 2
4 0 , 2 4 8 , 2 0 1 , 1 5 7 5

91 8 5 0  DA TA 8 0 , 2 0 8 . 3 . 7 6 , 2 1 8 , 1 9 5 ,
2 0 1 , 7 1 , 1 0 5 2

E9 8 6 0  DA TA 2 0 0 , 3 , 7 6 . 1 1 7 . 1 9 6 , 2 0 1
. 6 8 , 2 0 8 , 1 0 7 7

79 8 7 0  DA TA 3 , 7 6 . 1 3 1 . 1 9 6 , 2 0 1 , 6 9 .
2 0 8 , 3 , 8 8 7

35 8 8 0  DA TA 7 6 . 1 9 7 . 1 9 6 , 2 0 1 . 1 4 7 . 2
0 8 , 3 . 7 6 , 1 1 0 4

48 8 9 0  DA TA 2 4 9 . 1 9 8 . 2 0 1 . 7 6 . 2 0 8 , 3
. 7 6 , 2 1 1 . 1 2 2 2

9E 9 0 0  DA TA 2 0 0 . 2 0 1 , 8 3 , 2 0 8 . 3 . 7 6 ,
0 , 2 0 1 . 9 8 0

50 9 1 0  DATA201 , 204 , 2013 . 3 , 76 , 71 ,
2 0 1 , 2 0 1 . 1 1 6 5

01 9 2 0  DA TA 2 1 1 , 2 0 8 . 3 . 7 6 , 1 0 5 , 2 0 1
, 2 0 1 . 2 9 , 1 0 3 4

22 9 3 0  DA TA 2 0 8 . 3 . 7 6 , 1 5 0 , 2 0 1 , 2 0 1
. 1 5 7 . 2 0 8 , 1 2 0 4

Cl  9 4 0  DA TA 3 . 7 6 , 1 8 7 , 2 0 1 , 2 0 1 . 7 3 .
2 0 8 , 3 . 9 5 2

FC 9 5 0  DA TA 7 6 , 2 1 7 , 2 0 1 . 2 0 1 , 3 3 . 2 0
8 , 3 . 7 6 , 1 0 1 5

68 9 6 0  DA TA 2 6 , 2 0 2 , 2 0 1 , 3 4 , 2 0 8 . 3 .
7 6 , 4 2 , 7 9 2

32 9 7 0  DA TA 2 0 2 , 2 0 1 , 3 5 . 2 0 8 . 3 , 7 6 .
5 0 , 2 0 2 . 9 8 5

91 9 8 0  DA TA 2 0 1 . 3 . 2 4 0 . 3 , 7 6 , 1 7 8 , 1
9 3 , 3 2 , 9 2 6

85 9 9 0  DA TA 1 8 5 , 1 9 8 . 3 2 . 4 2 . 1 9 2 . 1 6
2 . 7 9 , 1 6 9 , 1 0 5 9

E8 1 0 0 0  DA TA 0 . 1 5 7 , 0 . 2 . 2 0 2 , 1 6 . 2 5
0 , 9 6 . 7 2 3

F l  1 0 1 0  DA TA 1 6 0 , 0 , 2 4 , 1 7 3 , 7 0 . 3 , 1
0 9 , 6 6 , 6 0 5

82 1 0 2 0  DA TA 3 , 1 3 3 , 2 5 1 , 2 4 , 1 7 3 , 7 1
, 3 , 1 0 9 . 7 6 7

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

BF 1 0 4 0  DA TA 1 7 4 , 6 4 . 3 , 1 8 9 , 0 , 4 7 , 4
1 , 1 5 . 5 3 3

82 1 0 5 0  DA TA 1 4 1 , 1 3 5 , 1 9 5 , 1 6 9 . 2 0 0
,1 3 3 . 2 5 1 . 1 6 9 . 1 3 9 3

D4 1 0 6 0  DA TA 6 . 1 3 3 , 2 5 2 , 1 6 9 , 0 , 1 4 1
, 1 0 9 , 1 9 3 , 1 0 0 3

45 1 0 7 0  DA TA 1 7 2 . 1 3 5 . 1 9 5 , 1 9 2 . 0 , 1
7 6 . 2 3 , 1 7 2 , 1 0 7 3

BD 1 0 8 0  DA TA 1 0 9 , 1 9 3 , 1 7 7 , 9 9 , 1 6 0 .
7 . 7 4 , 7 2 , 8 9 1

88 1 0 9 0  DA TA 1 6 9 . 0 , 1 4 4 . 2 , 1 6 9 , 2 5 5
,1 4 5 , 2 5 1 . 1 1 3 5

87 1 1 0 0  DA TA 1 0 4 , 1 3 6 , 1 6 . 2 4 2 , 4 8 , 3
9 , 1 7 2 . 1 0 9 , 8 6 6

2E 1 1 1 0  DA TA 1 9 3 , 1 7 7 . 9 9 . 1 6 0 , 7 , 1 6
2 , 0 , 1 4 2 . 9 4 0

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

CO 1 1 3 0  DA TA 1 3 6 . 1 9 5 . 7 2 , 1 7 4 . 1 3 6 ,
1 9 5 . 1 0 9 . 1 4 1 . 1 2 3 8

CC 1 1 4 0  DA TA 1 9 5 , 1 4 5 , 2 5 1 , 1 3 6 , 1 0 9
, 1 3 7 . 1 9 5 , 1 4 5 , 1 3 9 3
1150 DA TA 2 5 1 . 1 0 4 . 1 3 6 , 1 6 , 2 2 4 ,
2 4 . 1 6 5 , 2 5 1 , 1 1 7 1

4E 1 1 6 0  DA TA 1 0 5 , 4 0 , 1 3 3 . 2 5 1 , 1 6 5 ,
2 5 2 , 1 0 5 . 0 . 1 0 5 1
1170 DA TA 1 3 3 . 2 5 2 . 2 3 8 , 1 0 9 , 1 9 3
. 1 7 3 . 1 0 9 , 1 9 3 , 1 4 0 0

F9

5E

L I S T I N G S

07 1 1 8 0  DA TA 2 0 1 , 8 , 2 0 8 , 1 6 4 . 1 6 2 , 7
. 1 7 3 . 1 3 5 , 1 0 5 8

BF 1 1 9 0  DA TA 1 9 5 . 1 5 7 . 2 0 0 , 2 1 0 , 1 5 7
, 2 4 0 , 2 1 8 , 1 5 7 , 1 5 4 2

D5 1 2 0 0  DA TA 2 4 . 2 1 9 . 1 5 7 , 6 4 , 2 1 9 . 1
5 7 , 1 0 4 , 2 1 9 . 1 1 6 3

AO 1 2 1 0  DA TA 1 5 7 , 1 4 4 . 2 1 9 , 1 5 7 . 1 8 4
. 2 1 9 , 1 5 7 . 2 2 4 . 1 4 6 1

F3 1 2 2 0  DA TA 2 1 9 , 2 0 2 , 1 6 . 2 2 9 , 7 6 , 1
8 0 . 1 9 9 . 3 . 1 1 2 4

28 1 2 3 0  DA TA 0 . 0 . 2 5 4 . 0 , 2 5 5 , 0 , 0 , 2
53 , 762

BD 1 2 4 0  DA TA 2 5 5 . 1 7 3 , 7 0 , 3 . 2 4 , 1 0 5
. 3 , 1 0 . 6 4 3

35 1 2 5 0  DA TA 1 0 , 5 6 . 2 3 3 . 1 . 1 0 , 1 4 1 ,
0 . 2 0 8 , 6 5 9

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

C6 1 2 7 0  DA TA 7 1 , 3 , 1 0 , 1 0 , 1 0 . 2 4 , 1 0
5 , 4 8 , 2 8 1

3F 1 2 8 0  DA TA 1 4 1 . 1 , 2 0 8 , 2 3 8 . 3 9 , 2 0
8 , 1 7 3 , 2 4 8 , 1 2 5 6

BE 1 2 9 0  DA TA 7 , 2 4 , 1 0 5 , 1 , 2 0 1 . 2 2 8 ,
1 4 4 . 2 . 7 1 2

39 1 3 0 0  DA TA 1 6 9 . 2 2 4 , 1 4 1 , 2 4 8 . 7 . 1
6 2 , 4 5 , 1 6 0 . 1 1 5 6

98 1 3 1 0  DA TA 0 . 1 3 6 , 2 0 8 . 2 5 3 . 2 0 2 . 2
0 8 , 2 5 0 , 1 7 3 , 1 4 3 0

53 1 3 2 0  DA TA 0 , 2 2 0 , 1 4 1 . 6 5 . 3 . 9 6 . 0
. 0 . 5 2 5

43 1 3 3 0  DA TA 0 , 1 7 . 1 7 3 , 7 0 , 3 , 1 4 1 , 2
1 4 , 1 9 5 . 0 1 3

81 1 3 4 0  DA TA 1 7 3 . 2 1 6 , 1 9 5 , 1 4 1 , 7 0 ,
3 , 1 7 3 . 7 1 , 1 0 4 2

E3 1 3 5 0  DA TA 3 . 1 4 1 . 2 1 5 . 1 9 5 . 1 7 3 . 2
1 7 . 1 9 5 , 1 4 1 , 1 2 8 0

A5 1 3 6 0  DA TA 7 1 , 3 , 3 2 , 1 4 5 . 1 9 5 . 1 7 3
, 6 5 . 3 . 6 8 7

OC 1 3 7 0  DA TA 4 1 , 4 , 2 0 8 . 8 , 1 7 3 , 7 0 . 3
. 240 . 747

8A 1 3 8 0  DA TA 3 , 2 0 6 , 7 0 . 3 , 1 7 3 , 6 5 . 3
. 41 . 564

AC 1 3 9 0  DA TA 8 . 2 0 8 . 1 0 . 1 7 3 . 7 0 . 3 . 2
0 1 , 3 1 , 7 0 4

C4 1 4 0 0  DA TA 2 4 0 , 3 . 2 3 8 . 7 0 , 3 , 1 7 3 ,
6 5 . 3 . 7 9 5

F3 1 4 1 0  DA TA 4 1 . 1 . 2 0 8 , 1 0 . 1 7 3 , 7 1 ,
3 . 2 0 1 . 7 0 8

A2 1 4 2 0  DA TA 1 7 . 2 4 0 , 3 , 2 0 6 . 7 1 , 3 , 1
7 3 , 6 5 , 7 7 8

66 1 4 3 0  DA TA 3 . 4 1 . 2 , 2 0 8 , 1 0 . 1 7 3 , 7
1 . 3 . 511

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

F3 1 4 5 0  DA TA 6 5 , 3 , 4 1 . 1 6 . 2 0 8 . 1 8 0 .
1 7 3 , 7 1 , 7 5 7

12 1 4 6 0  DA TA 3 , 5 6 , 2 3 3 , 1 7 . 1 0 . 1 0 . 1
0 , 1 0 . 3 4 9

EA 1 4 7 0  DA TA 1 0 , 2 4 , 1 0 9 . 7 0 . 3 . 1 4 1 ,
6 4 . 3 . 4 2 4

14 1 4 8 0  DA TA 3 2 , 2 3 7 , 1 9 4 , 1 7 3 . 7 0 , 3
. 1 4 1 , 2 1 6 . 1 0 6 6

23 1 4 9 0  DA TA 1 9 5 , 1 7 3 , 7 1 , 3 , 1 4 1 . 2 1
7 , 1 9 5 , 1 7 3 , 1 1 6 8

89 1 5 0 0  DA TA 2 1 4 , 1 9 5 . 1 4 1 . 7 0 , 3 , 1 7
3 , 2 1 5 , 1 9 5 , 1 2 0 6

67 1 5 1 0  DA TA 1 4 1 , 7 1 , 3 , 1 7 3 . 0 . 2 2 0 .
4 1 , 1 6 , 6 6 5

72 1 5 2 0  DA TA 2 4 0 . 2 4 9 , 7 6 , 1 7 0 . 1 9 3 ,
3 2 , 2 1 6 , 1 9 4 . 1 3 7 8

16 1 5 3 0  DA TA 1 7 7 . 2 5 1 . 1 4 1 . 6 4 , 3 . 3 2
. 2 3 7 . 1 9 4 , 1 0 9 9

FF 1 5 4 0  DA TA 7 6 . 1 7 8 . 1 9 3 . 3 2 . 2 3 7 , 1
9 4 . 1 6 5 , 9 9 , 1 1 7 4

79 1 5 5 0  DA TA 1 3 3 , 1 0 1 , 1 6 5 , 1 0 0 . 1 3 3
. 1 0 2 . 1 7 3 . 6 4 . 9 7 1

13 1 5 6 0  DA TA 3 . 7 2 , 3 2 , 2 1 6 , 1 9 4 , 1 7 7
. 2 5 1 , 1 4 1 , 1 0 8 6

08 1 5 7 0  DA TA 6 4 , 3 . 3 2 . 2 3 7 , 1 9 4 , 1 6 0
. 7 , 1 7 7 , 0 7 4

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

57 1 6 0 0  DA TA 4 7 , 1 5 3 , 0 , 4 7 , 3 2 . 2 3 7 .
1 9 4 , 3 2 , 7 4 2

9D 1 6 1 0  DA TA 3 7 , 1 9 3 . 3 2 , 1 5 3 , 1 9 2 , 3
2 , 1 0 0 , 1 9 9 , 1 0 1 8

D8 1 6 2 0  DA TA 7 6 , 1 7 8 . 1 9 3 , 3 2 , 1 7 . 1 7
3 , 7 0 , 3 . 7 4 2

F7 1 6 3 0  DA TA 1 4 1 . 2 1 4 . 1 9 5 , 1 7 3 , 1 9 5
. 1 9 6 , 1 4 1 , 7 0 , 1 3 2 5

FA 1 6 4 0  DA TA 3 . 1 7 3 , 7 1 . 3 . 1 4 1 , 2 1 5 ,
1 9 5 , 1 7 3 . 9 7 4

EB 1 6 5 0  DA TA 1 9 6 , 1 9 6 . 1 4 1 . 7 1 . 3 , 3 2
, 1 4 5 , 1 9 5 , 9 7 9

97 1 6 6 0  DA TA 1 7 3 , 6 5 . 3 , 4 1 . 4 . 2 0 8 , 1
0 , 1 7 3 . 6 7 7

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

84 1 6 8 0  DA TA 3 . 1 7 3 . 6 5 . 3 . 4 1 , 8 , 2 0 8
. 10 , 511

FB 1 6 9 0  DA TA 1 7 3 . 7 0 . 3 . 2 0 1 . 3 9 , 2 4 0
, 3 , 2 3 8 , 9 6 7

81 1 7 0 0  DA TA 7 0 . 3 , 1 7 3 , 6 5 . 3 , 4 1 . 1 ,
208 . 564

CA 1 7 1 0  DA TA 1 0 . 1 7 3 , 7 1 . 3 , 2 0 1 , 1 7 .
2 4 0 , 3 , 7 1 8

3B 1 7 2 0  DA TA 2 0 6 . 7 1 , 3 , 1 7 3 . 6 5 . 3 . 4
1 . 2 . 5 6 4

78 1 7 3 0  DA TA 2 0 8 , 1 0 . 1 7 3 . 7 1 . 3 , 2 0 1
. 2 4 , 2 4 0 , 9 3 0

23 1 7 4 0  DA TA 3 , 2 3 8 . 7 1 . 3 . 1 7 3 . 6 5 . 3
, 4 1 . 5 9 7

A3 1 7 5 0  DA TA 1 6 . 2 4 0 . 1 0 9 , 3 2 , 2 2 8 . 2
5 5 , 2 4 0 , 1 7 3 . 1 2 9 3

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

84 1 7 7 0  DA TA 5 0 . 2 0 8 . 3 . 7 6 , 2 4 5 , 1 9 7
. 2 0 1 , 5 1 . 1 0 3 1

DE 1 7 8 0  DA TA 2 0 8 . 3 , 7 6 , 2 2 7 . 1 9 7 . 2 0
1 . 5 2 , 2 0 8 , 1 1 7 2

34 1 7 9 0  DA TA 3 , 7 6 , 2 3 6 , 1 9 7 . 2 0 1 , 7 3
, 2 0 8 , 3 , 9 9 7

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

EA 1 8 1 0  DA TA 1 8 . 1 9 8 . 2 0 1 . 1 4 5 . 2 0 8 ,
3 , 7 6 , 4 2 , 8 9 1

FO 1 8 2 0  DA TA 1 9 8 . 2 0 1 , 2 9 . 2 0 8 . 3 , 7 6
. 6 8 , 1 9 8 , 9 8 1

62 1 8 3 0  DA TA 2 0 1 , 1 5 7 . 2 0 8 . 3 , 7 6 , 8 7
.1 9 8 , 2 0 1 . 1 1 3 1

38 1 8 4 0  DA TA 1 4 7 . 2 0 8 , 3 , 7 6 . 1 2 6 , 1 9
8 . 2 0 1 , 3 2 , 9 9 1

OF 1 8 5 0  DA TA 2 4 0 . 3 . 7 6 , 2 2 1 , 1 9 6 , 1 7
3 , 7 0 , 3 , 9 8 2

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

A4 1 8 7 0  DA TA 3 . 1 7 3 , 7 1 , 3 . 1 4 1 . 1 9 6 ,
1 9 6 , 1 7 3 . 9 5 6

48 1 8 8 0  DA TA 2 1 5 , 1 9 5 . 1 4 1 , 7 1 . 3 . 7 6
.1 7 8 , 1 9 3 . 1 0 7 2

88 1 8 9 0  DA TA 3 2 . 1 9 9 . 1 9 7 . 5 6 , 1 7 3 . 7
1 , 3 , 2 3 3 . 9 6 4

04 1 9 0 0  DA TA 1 7 . 1 6 8 , 5 6 , 1 7 3 . 7 0 . 3 ,
2 3 3 . 3 2 , 7 5 2

11 1 9 1 0  DA TA 1 7 0 . 1 7 7 . 9 9 , 9 3 . 1 9 1 , 1
9 7 . 1 4 5 , 9 9 , 1 1 7 1

C2 1 9 2 0  DA TA 3 2 . 2 3 7 , 1 9 4 , 1 7 3 , 0 . 2 2
0 , 4 1 . 3 1 . 9 2 8

8D 1 9 3 0  DA TA 2 0 1 . 1 5 . 2 4 0 . 2 4 7 . 7 6 , 2
2 1 , 1 9 6 . 1 2 8 , 1 3 2 4

14 1 9 4 0  DA TA 6 4 . 3 2 . 1 6 , 8 . 4 . 2 . 1 . 1 6
9 , 296

EA 1 9 5 0  DA TA 6 , 1 3 3 . 1 0 0 , 1 7 3 . 6 4 . 3 ,
1 0 , 3 8 , 5 2 7

00 1 9 6 0  DA TA 1 0 0 , 1 0 . 3 8 , 1 0 0 , 1 0 . 3 8
,1 0 0 . 1 3 3 , 5 2 9

E3 1 9 7 0  DA TA 9 9 , 9 6 . 2 3 8 , 3 3 . 2 0 8 , 3 2
,1 8 0 , 1 9 9 , 1 0 8 5

C4 1 9 8 0  DA TA 7 6 . 2 2 1 , 1 9 6 . 2 3 8 , 3 4 , 2
0 8 , 3 2 . 2 3 7 , 1 2 4 2

07 1 9 9 0  DA TA 1 9 4 , 7 6 , 2 2 1 . 1 9 6 , 2 3 8 ,
3 5 , 2 0 8 , 3 2 . 1 2 0 0



L I S T I N G S

14 2 0 0 0  DA TA 2 3 7 , 1 9 4 . 7 6 , 2 2 1 . 1 9 6 ,
1 7 4 , 6 4 , 3 , 1 1 6 5

A9 2 0 1 0  DA TA 2 5 4 , 0 , 4 7 . 1 8 9 . 0 . 4 7 , 4
1 , 1 5 . 5 9 3

96 2 0 2 0  DA TA 1 5 7 , 0 . 4 7 . 3 2 . 2 3 7 . 1 9 4
. 3 2 , 1 5 3 . 8 5 2

AC 2 0 3 0  DA TA 1 9 2 . 3 2 , 1 8 0 . 1 9 9 , 3 2 , 3
7 , 1 9 3 . 7 6 , 9 4 1

62 2 0 4 0  DA TA 2 2 1 , 1 9 6 , 3 2 , 1 9 9 , 1 9
7
,

1 6 0 . 7 , 1 3 6 , 1 1 4 8
2D 2 0 5 0  DA TA 1 7 7 , 9 9 , 2 0 0 . 1 4 5 . 9 9 . 1

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

, 1 9 4 , 7 6 . 9 5 2
A4 2 0 7 0  DA TA 2 2 1 . 1 9 6 . 3 2 , 1 9 9 , 1 9 7 ,

1 6 0 , 0 . 2 0 0 , 1 2 0 5
BE 2 0 0 0  DA TA 1 7 7 . 9 9 . 1 3 6 , 1 4 5 . 9 9 . 2

0 0 , 1 9 2 , 7 , 1 0 5 5
61 2 0 9 0  DA TA 2 0 8 , 2 4 5 , 1 6 9 . 0 . 1 4 5 . 9

9 , 3 2 . 2 3 7 . 1 1 3 5
16 2 1 0 0  DA TA 1 9 4 . 7 6 , 2 2 1 . 1 9 6 , 3 2 , 1

9 9 , 1 9 7 , 1 6 0 , 1 2 7 5
86 2 1 1 0  DA TA 7 . 1 7 7 , 9 9 , 7 4 , 1 4 5 , 9 9 ,

1 3 6 , 1 6 , 7 5 3
79 2 1 2 0  DA TA 2 4 8 . 3 2 . 2 3 7 , 1 9 4 , 7 6 , 2

2 1 . 1 9 6 . 3 2 , 1 2 3 6
65 2 1 3 0  DA TA 1 9 9 , 1 9 7 . 1 6 0 . 7 . 1 7 7 . 9

9 , 1 0 . 1 4 5 . 9 9 4
E4 2 1 4 0  DA TA 9 9 . 1 3 6 . 1 6 , 2 4 8 . 3 2 , 2 3

7 . 1 9 4 . 7 6 , 1 0 3 8
A3 2 1 5 0  DA TA 2 2 1 , 1 9 6 , 3 2 , 1 9 9 , 1 9
7
,

1 6 0 . 7 . 1 7 7 , 1 1 8 9
85 2 1 6 0  DA TA 9 9 . 7 3 , 2 5 5 . 1 4 5 , 9 9 , 1 3

6 , 1 6 , 2 4 7 . 1 0 7 0
37 2 1 7 0  DA TA 3 2 , 2 3 7 , 1 9 4 , 7 6 . 2 2 1 . 1

9 6 , 3 2 , 1 9 9 , 1 1 8 7
53 2 1 8 0  DA TA 1 9 7 . 1 6 0 . 7 . 1 6 9 . 0 . 1 4 5

. 9 9 . 1 3 6 , 9 1 3
59 2 1 9 0  DA TA 1 6 . 2 5 1 , 3 2 , 2 3 7 , 1 9 4 ,
7

I
6
,
2
2
1
.
1
9
6
,
1
2
2
3

2E 2 2 0 0  DA TA l 2 0 . 1 6 9 , 2 0 6 . 1 4 1 . 2 0 .
3 . 1 6 9 . 1 9 8 . 1 0 2 8

CC 2 2 1 0  DA TA 1 4 1 . 2 1 , 3 . 1 6 9 , 1 7 8 . 1 4
1 , 1 8 . 2 0 8 . 8 7 9

41 2 2 2 0  DA TA 1 7 3 , 1 7 . 2 0 8 . 4 1 , 1 2 7 , 1
4 1 , 1 7 , 2 0 8 , 9 3 2

25 2 2 3 0  DA TA 1 6 9 . 1 2 9 , 1 4 1 , 2 5 , 2 0 8 ,
1 6 9 . 2 4 1 , 1 4 1 . 1 2 2 3

FF 2 2 4 0  DA TA 2 6 , 2 0 8 , 1 6 9 . 1 2 7 . 1 4 1 ,
1 3 . 2 2 0 , 8 8 . 9 9 2

11. 2 2 5 0  DA TA 9 6 . 1 2 0 . 1 6 9 , 4 9 . 1 4 1 . 2
0 . 3 . 1 6 9 , 7 6 7

FA 2 2 6 0  DA TA 2 3 4 , 1 4 1 . 2 1 . 3 . 1 6 9 , 1 2
9 , 1 4 1 , 1 3 . 8 5 1

B5 2 2 7 0  DA TA 2 2 0 , 1 6 9 . 0 . 1 4 1 , 2 6 . 2 0
8 . 8 8 , 9 6 . 9 4 8

A5 2 2 8 0  DA TA 1 6 9 . 1 2 9 . 1 4 1 , 2 5 . 2 0 8 .
1 7 3 , 1 8 , 2 0 8 , 1 0 7 1

73 2 2 9 0  DA TA 2 0 1 . 1 8 6 , 1 7 6 . 1 6 , 1 6 9 .
2 1 , 1 4 1 , 2 4 , 9 3 4

EE 2 3 0 0  DA TA 2 0 8 . 1 6 9 . 1 8 6 . 1 4 1 . 1 8 .
2 0 8 , 1 0 4 , 1 6 8 . 1 2 0 2

FO 2 3 1 0  DA TA 1 0 4 , 1 7 0 , 1 0 4 , 6 4 . 1 6 9 ,
2 9 , 1 4 1 , 2 4 . 8 0 5

Cl  2 3 2 0  D A T A 2 0 8 , 1 6 9 . 1 7 8 , 1 4 1 .
1 8
,

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

1 . 1 6 2 , 0 , 8 7 0
66 2 3 4 0  D A T A 1 8 9 . 0 . 2 0 8 , 1 5
7
. 0 .
4 8
.

1 8 9 . 0 , 7 9 1
42 2 3 5 0  DA TA 2 0 9 . 1 5 7 , 0 . 4 9 , 1 8 9 .
0
.

2 1 0 , 1 5 7 . 9 7 1
45 2 3 6 0  DA TA 0 , 5 0 . 1 8 9 . 0 . 2 1 1 . 1 5
7
,

0 , 5 1 . 6 5 8
04 2 3 7 0  DA TA 1 8 9 . 0 . 2 1 2 , 1 5 7 . 0 , 5 2
, 1 8 9 . 0 . 7 9 9
AD 2 3 8 0  DA TA 2 1 3 . 1 5 7 , 0 , 5 3 . 1 8 9 . 0 .

2 1 4 , 1 5 7 , 9 8 3
61 2 3 9 0  DA TA 0 , 5 4 . 1 8 9 . 0 . 2 1 5 , 1 5
7
.

0 . 5 5 , 6 7 0
78 2 4 0 0  DA TA 2 3 2 , 2 0 8 . 2 0 5 , 1 6 9 . 5
5
,

1 3 3 , 1 . 8 8 , 1 0 9 1

27 2 4 1 0  DA TA 1 6 9 . 0 . 1 3 3 . 2 5 1 . 1 6 9 . 6
4 , 1 3 3 , 2 5 2 , 1 1 7 1

A5 2 4 2 0  DA TA 1 6 2 . 6 4 . 1 6 0 , 0 , 1 6 9 , 0 .
1 4 5 . 2 5 1 . 9 5 1

F2 2 4 3 0  DA TA 2 0 0 . 2 0 8 . 2 5 1 , 2 3 0 . 2 5 2
. 2 0 2 , 2 0 8 , 2 4 6 , 1 7 9 7

51 2 4 4 0  DA TA 1 6 2 . 0 . 1 6 9 , 3 , 1 5 7 . 0 . 4
7 , 2 3 2 , 7 7 0

13A 2 4 5 0  DA TA 2 0 8 , 2 5 0 , 7 6 , 1 1 0 , 1 9 3 .
4 8 , 4 9 , 5 0 , 9 8 4

71 2 4 6 0  DA TA 5 1 . 5 2 . 5 3 . 5 4 , 5 5 , 5 6 , 5
7 . 1 , 3 7 9

9F 2 4 7 0  DA TA 2 . 3 . 4 . 5 , 6 . 7 2 . 7 4 . 7 4 .
240

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

69 2 4 9 0  DA TA 6 . 2 0 0 , 1 0 4 , 4 1 , 1 5 , 1 7 0
, 1 8 9 , 9 3 , 8 1 8

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

DB 2 5 1 0  DA TA 6 , 2 0 0 , 9 6 . 1 6 2 . 2 5 5 , 2 3
2 , 5 6 . 2 3 3 , 1 2 4 0

OF 2 5 2 0  DA TA 1 0 0 , 1 7 6 . 2 5 0 . 1 0 5 . 1 0 0
, 7 2 . 1 3 8 , 9 . 9 5 0

OB 2 5 3 0  DA TA 4 8 . 3 2 , 1 3 4 . 1 9 9 . 1 0 4 , 1
6 2 . 2 5 5 , 2 3 2 . 1 1 6 6

1B 2 5 4 0  DA TA 5 6 , 2 3 3 . 1 0 . 1 7 6 . 2 5 0 , 1
0 5 , 1 0 . 7 2 . 9 1 2

E9 2 5 5 0  DA TA 1 3 8 , 9 , 4 8 , 3 2 , 1 3 4 , 1 9 9
. 1 0 4 , 9 , 6 7 3

DB 2 5 6 0  DA TA 4 8 , 7 6 . 1 3 4 . 1 9 9 . 1 6 0 . 9
. 1 7 3 , 6 7 , 8 6 6

18 2 5 7 0  DA TA 3 . 3 2 . 1 0 9 , 1 9 9 . 1 7 3 , 6 6
. 3 , 3 2 , 6 1 7

09 2 5 8 0  DA TA 1 0 9 . 1 9 9 , 1 7 3 . 3 3 , 2 0 8 .
4 1 , 1 5 . 1 7 0 , 9 4 8

48 2 5 9 0  DA TA 1 8 9 . 9 3 , 1 9 9 , 1 4 1 . 1 5 3 .
6 , 1 7 4 , 6 4 , 1 0 1 9

01 2 6 0 0  DA TA 3 . 1 8 9 . 0 . 4 7 , 4 1 , 1 5 . 1 7
0 , 1 8 9 . 6 5 4

65 2 6 1 0  DA TA 9 3 , 1 9 9 . 1 4 1 . 1 5 5 . 6 . 1 7
3 , 3 4 , 2 0 8 , 1 0 0 9

E2 2 6 2 0  DA TA 4 1 , 1 5 . 1 7 0 . 1 8 9 . 9 3 . 1 9
9 , 1 4 1 , 1 5 7 , 1 0 0 5

OF 2 6 3 0  DA TA 6 . 1 7 3 , 3 5 , 2 0 8 , 4 1 . 1 5 .
1 7 0 . 1 8 9 . 8 3 7

AC 2 6 4 0  DA TA 9 3 . 1 9 9 , 1 4 1 . 1 5 9 . 6 , 1 6
0 . 3 7 , 1 7 3 , 9 6 8

FA 2 6 5 0  DA TA 6 4 , 3 , 7 6 , 1 3 9 . 1 9 9 . 1 6 2
. 3 9 , 1 6 9 , 8 5 1

E2 2 6 6 0  DA TA 3 2 . 1 5 7 , 1 2 8 . 6 , 2 0 2 . 1 6
. 2 5 0 , 9 6 , 8 8 7

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

CO 2 6 8 0  DA TA 2 4 0 . 9 . 4 1 , 6 3 . 1 5 3 , 1 2 8
. 6 , 2 0 0 , 8 4 0

03 2 6 9 0  DA TA 7 6 , 1 4 , 2 0 0 . 9 6 . 6 9 , 7 8 .
8 4 , 6 9 . 6 8 6

75 2 7 0 0  DA TA 8 2 , 3 2 . 7 0 , 7 3 , 7 6 , 6 9 , 7
8 . 6 5 , 5 4 5

23 2 7 1 0  DA TA 7 7 . 6 9 . 5 8 , 3 2 . 0 , 8 3 . 6 5
, 8 6 , 4 7 0

87 2 7 2 0  DA TA 7 3 , 7 8 . 7 1 , 3 2 . 6 7 . 7 2 . 6
5 . 8 2 . 5 4 0

02 2 7 3 0  DA TA 6 5 . 6 7 , 8 4 , 6 9 . 8 2 . 3 2 , 8
3 , 6 9 . 5 5 1

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

11 2 7 5 0  DA TA 7 1 , 3 2 , 6 7 , 7 2 . 6 5 , 8 2 . 6
5 , 6 7 , 5 2 1

29 2 7 6 0  DA TA 8 4 , 6 9 , 8 2 . 3 2 . 8 3 . 6 9 . 8
4 . 0 , 5 0 3

BA 2 7 7 0  DA TA 8 3 , 6 5 , 8 6 . 7 3 . 7 8 . 7 1 , 3
2 , 7 1 . 5 5 9

3C 2 7 8 0  DA TA 8 2 . 6 5 . 8 0 , 7 2 , 7 3 . 6 7 . 8
3 , 3 2 , 5 5 4

58 2 7 9 0  DA TA 8 0 , 6 5 , 7 1 , 6 9 . 0 . 7 6 , 7 9
, 65 . 505

37 2 8 0 0  DA TA 6 8 . 7 3 , 7 8 , 7 1 . 3 2 , 7 1 , 8
2 , 6 5 . 5 4 0

82 2 8 1 0  DA TA 8 0 , 7 2 , 7 3 , 6 7 . 8 3 . 3 2 , 8
0 , 6 5 . 5 5 2

2820 DA TA 7 1 . 6 9 . 0 . 3 2 . 2 5 3 , 1 9 9 ,
1 6 9 , 2 8 , 8 2 1
2830 DA TA 1 6 2 . 2 0 0 , 3 2 , 8 , 2 0 0 . 1 6
9 , 7 , 1 4 1 , 9 1 9
2840 DA TA 1 3 4 . 2 . 1 6 9 . 1 9 , 3 2 . 2 1 0
. 2 5 5 , 1 6 2 , 9 8 3
2850 DA TA 1 6 . 1 6 9 , 1 7 . 3 2 . 2 1 0 , 2 5
5 , 2 0 2 , 2 0 8 , 1 1 0 9
2860 DA TA 2 4 8 . 1 6 9 . 1 6 . 1 3 3 , 2 1 1 ,
1 6 9 , 2 5 5 . 1 4 1 , 1 3 4 2
2870 DA TA 7 , 2 0 1 . 2 3 8 . 7 . 2 0 1 , 3 2 ,
2 0 7 , 2 5 5 . 1 1 4 8
2880 DA TA 2 0 1 . 1 3 , 2 4 0 . 9 , 1 7 4 , 7 ,
2 0 1 . 1 5 7 , 1 0 0 2
2890 DA TA 0 . 2 . 7 6 , 1 7 0 . 2 0 0 , 1 6 9 .
0 , 3 2 , 6 4 9
2900 DA TA 1 4 4 , 2 5 5 , 1 7 3 . 7 . 2 0 1 . 2
4 0 , 7 . 1 6 2 , 1 1 8 9
2910 DA TA 0 . 1 6 0 . 2 , 7 6 , 1 8 9 . 2 5 5 ,
1 0 4 , 1 0 4 , 8 9 0
2920 DA TA 7 6 , 1 2 4 . 1 9 3 . 3 2 , 1 3 1 , 2
0 0 . 3 2 , 2 5 3 , 1 0 4 1
2930 DA TA 1 9 9 . 1 6 9 . 6 6 , 1 6 2 , 2 0 0 .
3 2 , 8 , 2 0 0 . 1 0 3 6
2940 DA TA 1 6 9 . 2 . 1 6 0 , 0 , 1 6 2 , 8 , 3
2 . 1 8 6 , 7 1 9
2950 DA TA 2 5 5 . 1 6 9 . 0 , 1 6 2 , 0 , 1 6 0
. 4 7 . 3 2 , 8 2 5
2960 DA TA 2 1 3 , 2 5 5 . 1 7 3 , 2 5 3 . 5 5 .
1 4 1 , 3 3 , 2 0 8 . 1 3 3 1
2970 DA TA 1 7 3 , 2 5 4 . 5 5 , 1 4 1 . 3 4 , 2
0 8 , 1 7 3 , 2 5 5 , 1 2 9 3
2980 DA TA 5 5 . 1 4 1 . 3 5 , 2 0 8 . 7 6 , 1 2
4 . 1 9 3 , 7 . 8 3 9
2990 DA TA 3 2 , 2 5 3 , 1 9 9 , 3 2 , 1 3 1 , 2
0 0 , 3 2 . 2 5 3 , 1 1 3 2
3000 DA TA 1 9 9 , 1 6 9 . 4 5 . 1 6 2 . 2 0 0 .
3 2 , 8 , 2 0 0 , 1 0 1 5
3010 DA TA 1 7 3 , 3 3 , 2 0 8 , 1 4 1 . 2 5 3 .
5 5 , 1 7 3 , 3 4 , 1 0 7 0
3020 DA TA 2 0 8 . 1 4 1 , 2 5 4 . 5 5 , 1 7 3 .
3 5 , 2 0 8 . 1 4 1 , 1 2 1 5
3030 DA TA 2 5 5 , 5 5 . 1 6 9 . 2 . 1 6 0 . 2 5
5 , 1 6 2 . 8 . 1 0 6 6
3040 DA TA 3 2 . 1 8 6 . 2 5 5 . 1 6 9 . 0 , 1 3
3 . 2 5 1 , 1 6 9 . 1 1 9 5
3050 DA TA 4 7 , 1 3 3 . 2 5 2 . 1 6 2 , 0 . 1 6
0 . 5 6 , 1 6 9 . 9 7 9
3060 DA TA 2 5 1 . 3 2 , 2 1 6 . 2 5 5 . 7 6 , 1
2 4 , 1 9 3 , 3 2 , 1 1 7 9
3070 DA TA 1 3 1 . 2 0 0 . 3 2 . 2 5 3 , 1 9 9 ,
1 6 9 , 1 0 9 , 1 6 2 . 1 2 5 5
3080 DA TA 2 0 0 , 3 2 , 8 , 2 0 0 , 1 6 9 . 2 .
1 6 0 . 0 . 7 7 1
3090 D7 TA 1 6 2 , 8 , 3 2 , 1 8 6 , 2 5 5 . 1 6
9 . 0 . 1 6 2 , 9 7 4
3100 DA TA 0 , 1 6 0 , 6 4 , 3 2 , 2 1 3 . 2 5 5
. 7 6 . 1 2 4 . 9 2 4
3110 DA TA 1 9 3 . 3 2 . 2 5 3 . 1 9 9 , 3 2 , 1
3 1 . 2 0 0 . 3 2 . 1 0 7 2
3120 DA TA 2 5 3 . 1 9 9 , 1 6 9 , 8 8 . 1 6 2 ,
2 0 0 , 3 2 , 8 . 1 1 1 1
3130 DA TA 2 0 0 . 1 6 9 . 2 , 1 6 0 , 2 5 5 , 1
6 2 . 8 . 3 2 , 9 8 8
3140 DA TA 1 8 6 , 2 5 5 . 1 6 9 , 0 . 1 3 3 . 2
5 1 , 1 6 9 . 6 4 . 1 2 2 7
3150 DA TA 1 3 3 . 2 5 2 , 1 6 2 , 0 . 1 6 0 , 1
2 8 , 1 6 9 . 2 5 1 , 1 2 5 5
3160 DA TA 3 2 , 2 1 6 . 2 5 5 . 7 6 . 1 2 4 . 1
9 3 , 3 2 . 2 1 6 . 1 1 4 4
3170 DA TA 1 9 4 , 1 6 5 , 2 5 1 . 1 4 1 . 7 , 2
0 1 , 1 6 9 , 0 , 1 1 2 8
3180 DA TA 1 3 3 , 2 5 1 , 1 6 0 . 2 5 4 , 1 7 7
, 2 5 1 , 2 0 0 , 1 4 5 , 1 5 7 1
3190 DA TA 2 5 1 , 1 3 6 . 1 3 6 . 2 0 4 . 7 . 2
0 1 . 1 7 6 , 2 4 4 . 1 3 5 5
3200 DA TA 2 0 0 , 1 6 9 . 0 . 1 4 5 , 2 5 1 . 3
2 . 3 7 . 1 9 3 , 1 0 2 7
3210 DA TA 7 6 , 1 7 8 . 1 9 3 , 3 2 , 2 1 6 . 1
9 4 . 1 6 4 , 2 5 1 . 1 3 0 4
3220 DA TA 1 6 9 , 0 , 1 3 3 . 2 5 1 , 2 0 0 , 1
7 7 . 2 5 1 . 1 3 6 , 1 3 1 7
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56 3230 DA r A 1 4 5 . 2 5 1 , 2 0 0 , 1 9 2 , 2 5 5 E7 3 7 5 0  D A T A 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 230  D A TA 2 5 2 , 1 6 9 . 2 5 0 . 1 7 2 . 2 1 3 , 2 2 ,
, 2 0 8 , 2 4 5 , 1 6 9 . 1 6 6 5 ED 3 7 6 0  D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 162, 1

DE 3240 DA TA 0 , 1 4 5 , 2 5 1 , 3 2 , 3 7 , 1 9 3 FB 3 7 7 0  D A T A 0 , 0 , 0 . 0 , 0 , 0 . 0 . 0 , 0 240 DATA 3 2 , 1 0 1 . 2 5 5 , 1 6 9 , 7 , 1 3 3 . 2 5
, 7 6 , 1 7 8 , 9 I 2 03 3 7 0 0  DA TA 0 , 0 . 0 . 1 2 7 . 2 2 4 , 0 , 6 4 , 0 , 1 6 9

DA 3250 DA TA 1 9 3 , 3 2 . 2 1 6 , 1 9 4 , 1 6 5 , 32 . 447 250 DATA 2 3 , 1 3 3 . 2 5 1 . 1 6 9 , 2 5 0 , 1 7 2 .
2 5 1 . 1 4 1 , 2 5 . 1 2 1 7 B3 3 7 9 0  DA TA 0 , 6 4 . 3 2 . 0 , 0 . 0 . 0 . 0 . 9 214 , 22

50 3260 DA TA 2 0 2 , 1 6 9 , 2 5 , 1 4 1 , 7 , 2 0 6 260 DATA 1 6 2 , 2 . 3 2 . 1 0 1 , 2 5 5 , 1 6 9 , 1 7
1 . 1 6 9 . 0 . 9 1 4 15 3 0 0 0  D A T A 0 . 0 . 0 , 0 , 0 . 0 . 0 , 0 . 0 , 133

34 3270 DA TA 1 3 3 , 9 9 , 1 6 9 . 6 0 . 1 3 3 , 1 BD 3 8 1 0  DA TA 6 4 . 3 2 . 0 . 6 4 , 3 2 , 0 . 1 2 7 270 DATA 2 5 0 , 1 6 9 , 2 3 , 1 3 3 , 2 5 1 . 1 6 9 ,
0 0 . 1 6 0 . 0 , 0 5 4 . 2 2 4 , 5 4 3 250 . 172

5E 3280 DA TA 1 6 2 . 0 . 1 7 3 , 2 5 , 2 0 2 , 1 3 29 3 8 2 0  D A T A 0 , 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 280 DATA 2 1 5 , 2 2 , 1 6 2 , 3 . 3 2 , 1 0 1 , 2 5 5
3 , 2 5 1 , 1 6 1 , 1 1 0 7 37 3 8 3 0  D A T A 0 . 0 . 0 . 0 , 0 , 0 , 0 , 0 , 0 . 169

C5 3290 DA TA 2 5 1 . 1 4 5 , 9 9 , 2 3 0 , 2 5 1 , 3C 3 8 4 0  D A T A 0 , 0 , 0 . 0 . 0 , 0 , 0 „ 0 . 0 290 DATA 2 4 , 1 3 3 , 2 5 0 . 1 6 9 , 2 3 . 1 3 3 , 2
2 0 0 , 1 9 2 . 4 0 , 1 4 0 8 47k 3 8 5 0  D A T A 0 , 0 , 0 . 0 . 0 . 0 , 0 , 0 . 0 51 , 169

2C 3300 DA TA 2 0 8 , 2 4 5 , 2 4 , 1 6 5 , 9 9 , 1 CO 3 8 6 0  DA TA 0 , 0 , 0 , 1 1 2 . 2 2 4 , 0 , 6 4 , 300 DATA 2 5 0 , 1 7 2 , 2 1 6 , 2 2 . 1 6 2 , 4 . 3 2
0 5 , 4 0 . 1 3 3 , 1 0 1 9 32 , 432

43 3310 DA TA 9 9 , 1 6 5 , 1 0 0 , 1 0 5 , 0 , 1 3 89 3 8 7 0  DA TA 0 , 6 4 , 3 2 , 0 , 6 4 . 3 2 . 0 , 6
,101
310 DATA 2 5 5 , 1 6 9 , 2 9 , 1 3 3 , 2 5 0 , 1 6 9 .

3 , 1 0 0 , 2 3 0 , 9 3 2 4 , 256 23 , 133
A8 3320 DA TA 2 5 2 , 2 0 6 , 7 , 2 0 1 , 2 0 8 . 2 AB 3 8 8 0  DA TA 3 2 , 0 , 6 4 , 3 2 . 0 . 6 4 . 3 2 , 320 DATA 2 5 1 . 1 6 9 . 2 5 0 , 1 7 2 . 2 1 7 , 2 2 ,

1 6 , 7 6 , 1 7 8 . 1 3 4 4 0 , 224 162, 51C 3330 DA TA 1 9 3 . 0 . 3 2 , 2 1 6 . 1 9 4 . 1 6 EF 3 8 9 0  DA TA 6 4 , 3 2 , 0 , 6 4 , 3 2 , 0 . 1 1 2 330 DATA 3 2 , 1 0 1 , 2 5 5 . 1 6 9 , 5 4 , 1 3 3 , 2
5 , 2 5 1 , 1 4 1 , 1 1 9 2 , 224 , 528 50 , 169

34 3340 DA TA 1 1 0 , 2 0 2 , 1 6 5 . 2 5 2 . 1 4 1 78 3 9 0 0  D A T A 0 , 0 , 0 . 0 , 0 , 0 . 0 , 0 , 0 340 DATA 2 3 . 1 3 3 , 2 5 1 . 1 6 9 , 2 5 0 , 1 7 2 ,
, 1 1 1 , 2 0 2 , 7 6 , 1 2 5 9 86 3 9 1 0  D A T A 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 218 . 22

00 3350 DA TA 1 7 8 . 1 9 3 . 3 2 . 2 1 6 , 1 9 4 . 8C 3 9 2 0  D A T A 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 350 DATA 1 6 2 , 6 . 3 2 . 1 0 1 . 2 5 5 , 1 6 9 . 6 4
1 6 5 , 2 5 1 , 1 4 1 , 1 3 7 0 97k 3 9 3 0  D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 133

27 3360 DA TA 1 1 2 , 2 0 2 . 1 6 5 , 2 5 2 , 1 4 1 57k 5 0 0 0 0  P R I N T
-
R E A D I N G  
L I N E  
# " :

360 DATA 2 5 0 . 1 6 9 , 2 3 , 1 3 3 , 2 5 1 , 1 6 9 .
. 1 1 3 , 2 0 2 , 7 6 . 1 2 6 3 L=100: FORI  49152T0522235TEP8 250 , 172

28 3370 DA TA 1 7 8 . 1 9 3 . 3 2 . 2 1 6 , 1 9 4 , 370 DATA 2 1 9 , 2 2 , 1 6 2 . 7 . 3 2 . 1 0 1 , 2 5 5
1 7 3 , 1 1 1 , 2 0 2 , 1 2 9 9 83 5 0 0 1 0  P RI NTI . , " [ UP I " : 2 2 0 : FO RJ . 169

7 8 3 3 8 0  D A T A 1 3 3 . 1 0 0 , 1 7 3 , 1 1 0 , 2 0 2 -0T07: READZ: ZZZZ-1-2: POKEI -1-J , 380 DATA 7 0 . 1 3 3 , 2 5 0 . 1 6 9 . 2 3 . 1 3 3 , 2
, 1 3 3 , 9 9 , 1 6 0 , 1 1 1 0 Z: NEXTJ : READZ 51 , 169

69 3390 DA TA 0 . 1 6 2 , 0 , 1 6 1 . 9 9 , 1 4 5 . 5B 5 0 0 2 0  I FZ<>ZZTHENPRI NT"DATA 390 DATA 2 5 0 . 1 7 2 , 2 2 0 . 2 2 , 1 6 2 , 8 , 3 2
2 5 1 . 2 0 0 . 1 0 1 8 ERROR I N  L I NE "L : E ND ,101

2F 3400 DA TA 2 3 0 , 9 9 , 1 6 5 . 9 9 , 2 0 5 . 1 43 5 0 0 3 0  L. •1.4-10:NEXTI :END 400 DATA 2 5 5 , 1 6 9 , 8 1 , 1 3 3 , 2 5 0 . 1 6 9 .
1 2 . 2 0 2 , 1 4 4 , 1 2 5 6 23 , 133

47 3410 DA TA 2 4 2 . 2 4 0 . 2 4 0 . 2 3 0 , 2 5 2 410 DATA 2 5 1 , 1 6 9 , 2 5 0 . 1 7 2 , 2 2 1 , 2 2 ,

52
. 2 3 0 , 1 0 0 , 1 6 5 , 1 6 9 9
3420 DA TA 1 0 0 . 2 0 5 , 1 1 3 . 2 0 2 , 1 4 4 128 F-KEYS 162, 9

420 DATA 3 2 . 1 0 1 , 2 5 5 , 1 6 9 , 8 9 , 1 3 3 , 2
, 2 2 0 , 2 4 0 , 2 1 8 . 1 4 4 2 50 , 169

74 3430 DA TA 3 2 , 3 7 , 1 9 3 , 7 6 , 1 7 8 , 1 9 430 DATA 2 3 . 1 3 3 . 2 5 1 , 1 6 9 , 2 5 0 , 1 7 2 ,

AE
3 , 0 , 0 , 7 0 9
3440 D A T A 0 . 0 , 0 . 0 , 0 , 0 , 0 . 0 . 0 0. Cti) 10 222. 22

440 DATA 1 6 2 . 1 0 . 3 2 , 1 0 1 , 2 5 5 , 1 6 9 , 2
64 3450 D A T A 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 , 0 52, 141
C2 3460 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 450 DATA 4 8 , 2 0 8 . 9 6 . 1 6 9 , 2 5 5 . 1 4 1 , 4
C8
D6

3470 D A T A 0 , 0 . 0 , 0 . 0 , 0 , 0 , 0 . 0
3480 D A T A 0 , 0 . 0 . 0 , 0 , 0 . 0 , 0 , 0 10 RE M

k .  * * * * * * * * * *  * * * * * O r

8 . 208
460 DATA 3 2 , 1 2 5 , 2 5 5 . 7 5 , 6 9 . 8 9 , 8 0 .DC

EA
FO
FE
04
12
18
26
2C
3A

3490 D A T A 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0
3500 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0
3510 D A T A 0 , 0 , 0 , 0 , 0 „ 0 , 0 , 0 , 0
3520 D A T A 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 , 0
3530 D A T A 0 , 0 . 0 . 0 , 0 . 0 . 0 . 0 , 0
3540 D A T A 0 . 0 . 0 , 0 . 0 . 0 , 0 , 0 . 0
3550 D A T A 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
3560 D A T A 0 , 0 , 0 , 0 . 0 . 0 . 0 . 0 , 0
3570 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0
3580 D A T A 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 , 0

20 RE M  " F K E Y S  SWAPPER B Y  J O HN Y
OUNIE SEPT 8 7  * *
30 REM **PROGRAM RESI DES A T $ 1 3 0
0 ( DE C 4 8 6 4 )  * *
40 REM " S O URCE  CODE: -  COMPUTE'S

LABEL ASSEMBLER**
50 REM * * BAS I C DATA : -  I CPUG' S  D
ATAMAKER 1 2 8  * *
60 REM **COMPUTER : -  C1 2 8  0 0 / 4
0 COLUMNS * *

65
470 DATA
480 DATA
490 DATA
500 DATA
, 23
510 DATA
69 , 250
520 DATA
, 255

6 8 , 3 2 , 7 5 , 6 9 . 8 9 . 8 3 . 3 2 , 4 0
7 4 , 7 9 , 7 2 . 7 8 , 3 2 . 8 9 . 7 9 , 8 5
7 8 , 7 3 . 6 9 . 3 2 . 4 9 . 5 7 . 5 6 , 5 5
4 1 , 0 , 1 6 9 . 9 8 . 1 3 3 , 2 5 0 , 1 6 9

1 3 3 . 2 5 1 . 1 6 9 . 0 . 1 3 3 . 2 5 2 . 1

1 7 2 , 2 2 3 , 2 2 . 1 6 2 , 1 . 3 2 , 1 0 1
47
4D

3590 D A T A 0 , 0 , 0 , 0 . 0 , 0 . 0 . 0 . 0
3600 D A T A 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

70 REM 530 DATA
3, 251

1 6 9 , 7 , 1 3 3 , 2 5 0 . 1 6 9 . 2 3 . 1 3
5B 3610 D A T A 0 . 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 80 FAST 540 DATA 1 6 9 , 2 5 0 . 1 7 2 . 2 2 4 , 2 2 , 1 6 2 ,
21

A4

75
94

3620 DA TA 2 5 5 , 2 4 0 . 0 , 1 2 8 , 1 6 . 0 ,
1 2 8 , 1 6 . 7 8 3
3630 DA TA 0 , 1 2 0 , 1 6 . 0 , 0 . 0 . 0 , 0 .
144
3640 D A T A 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 , 0
3650 DA TA l 2 8 , 1 6 , 0 . 1 2 8 . 1 6 , 0 . 1
2 8 . 1 6 . 4 3 2

90 READ A: POKE 4105 , A : 0 -04 -A
100 FOR Z - I  TO  9: READ A: POKE 4 1 6
74-2.A:BB-4-7k:NEXT Z
110 FOR Z - 1  TO  1189: READ A; POKE
4863+Z,7k : B13+A: NEXTZ
120 I F  B <> 1 4 8 0 8 4  THEN PRI NT"ERR
OR I N  CHE CK S UM"S L O W : S TO P

2 . 3 2
550 DATA
169 , 23
560 DATA
. 2 2 . 1 6 2
570 DATA
, 250

1 0 1 . 2 5 5 . 1 6 9 , 9 9 . 1 3 3 , 2 5 0 ,

1 3 3 , 2 5 1 , 1 6 9 , 2 5 0 , 1 7 2 , 2 2 5

3 . 3 2 . 1 0 1 , 2 5 5 . 1 6 9 , 1 7 , 1 3 3
89 3660 DA TA 0 . 2 5 5 . 2 4 0 , 0 . 0 , 0 , 0 . 0 130 SLOW:BSAVE "KEYS M/ CODE", B0. 580 DATA 1 6 9 , 2 3 , 1 3 3 , 2 5 1 , 1 6 9 , 2 5 0 ,, 495 P4864 TO  P6053: NEW 172, 22697 3670 D A T A 0 . 0 , 0 . 0 . 0 . 0 . 0 , 0 . 0 140 REM * * I N I T I A L  HELP SETUP* * 590 DATA 2 2 , 1 6 2 , 4 . 3 2 , 1 0 1 , 2 5 5 . 1 6 990
AB

3680 D A T A 0 , 0 , 0 . 0 . 0 , 0 . 0 . 0 . 0
3690 D A T A 0 , 0 , 0 . 0 . 0 . 0 . 0 , 0 . 0 150 DATA 9 , 0 3 , 8 9 , 8 3 . 3 2 . 5 2 . 5 6 . 5 4 ,

5 2 , 1 3
. 100
600 DATA 1 3 3 , 2 5 0 . 1 6 9 . 2 3 , 1 3 3 , 2 5 1 ,C4

77

3700 DA TA 2 4 0 . 2 4 0 , 0 , 1 2 8 , 1 6 . 0 ,
1 2 8 . 1 6 , 7 6 8
3710 DA TA 0 , 1 2 0 , 1 6 . 0 . 1 2 8 , 1 6 , 0

160 REM * * K E Y  FRO G "
170 DATA 1 6 9 . 2 5 5 , 1 4 1 . 4 8 , 2 0 8 , 3 2 . 1
25, 255

169 , 250
610 DATA
. 255

1 7 2 . 2 2 7 , 2 2 , 1 6 2 , 5 . 3 2 . 1 0 1

80

54

Cl

, 128 , 416
3720 DA TA 1 6 , 0 , 1 2 8 . 1 6 . 0 , 1 2 8 . 1
6 , 0 . 3 0 4
3730 DA TA l 2 8 . 1 6 , 0 , 1 2 0 . 1 6 . 0 , 1
2 8 , 1 6 , 4 3 2
3740 DA TA 0 , 2 4 0 . 2 4 0 . 0 , 0 . 0 . 0 , 0
, 480

180 DATA 6 8 , 7 3 . 8 3 . 7 5 , 3 2 . 7 5 , 6 9 . 8 9
190 DATA 8 3 , 3 2 , 4 0 . 7 4 , 7 9 , 7 2 . 7 8 . 3 2
200 DATA 8 9 . 7 9 , 8 5 , 7 8 . 7 3 , 6 9 , 3 2 , 4 9
210 DATA 5 7 , 5 6 . 5 5 , 4 1 . 0 . 1 6 9 , 2 5 3 . 1
3 3
220 DATA 2 5 0 , 1 6 9 , 2 2 , 1 3 3 , 2 5 1 , 1 6 9 ,
0 , 133

620 DATA
133, 251
630 DATA
6 . 32
640 DATA
. 1 6 9 , 2 3

1 6 9 . 1 0 1 . 1 3 3 , 2 5 0 . 1 6 9 , 2 3 ,

1 6 9 , 2 5 0 . 1 7 2 , 2 2 0 , 2 2 , 1 6 2 ,

1 0 1 , 2 5 5 . 1 6 9 . 1 0 6 , 1 3 3 , 2 5 0
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650 DATA 1 3 3 , 2 5 1 , 1 6 9 , 2 5 0 . 1 7 2 . 2
2 9. 2 2 , 1 6 2
660 DATA 7 . 3 2 . 1 0 1 , 2 5 5 , 1 6 9 , 6
4
.
1 3 3

. 250
670 DATA 1 6 9 , 2 3 . 1 3 3 . 2 5 1 .
1 6 9 , 2 5 0
.
172 . 230
680 DATA 2 2 . 1 6 2 , 8 , 3 2 . 1 0 1 . 2 5 5
, 1 6 9,81
690 DATA 1 3 3 . 2 5 0 , 1 6 9 . 2 3 , 1 3 3
, 2 5 1 ,169, 250
700 DATA 1 7 2 , 2 3 1 _ 2 2 , 1 6 2 , 9 . 3 2 , 1 0
1. 255
710 DATA 1 6 9 , 1 0 9 , 1 3 3 , 2 5 0 . 1 6 9 . 2 3
,133, 251
720 DATA 1 6 9 . 2 5 0 . 1 7 2 . 2 3 2 , 2 2 , 1
6 2
,
10 . 32
730 DATA 1 0 1 , 2 5 5 , 3 2 , 1 6 5 . 2 2 , 1 6
9
.
2

52. 141
740 DATA 4 8 . 2 0 8 , 9 6 . 1 6 9 , 2 5 5
,
1
4 1 , 4

8 , 2 0 8
750 DATA 3 2 . 1 2 5 . 2 5 5 , 7 2 , 6 9 , 8 8 , 8
0 ,65
760 DATA 6 8 . 3 2 , 7 5 . 6 9 . 8 9 , 8 3 , 3
2
.
4 0

770 DATA 7 4 , 7 9 , 7 2 . 7 8 , 3 2 . 8 9
, 7 9 , 8 5780 DATA 7 8 , 7 3 . 6 9 , 3 2 . 4 9 . 5 7 , 5
6
,
5 5

790 DATA 4 1 . 0 . 1 6 9 . 1 1 8 . 1 3 3 . 2 5 0 ,
1 69 , 2 3
800 DATA 1 3 3 . 2 5 1 , 1 6 9 . 0 , 1 3 3 , 2 5 2 .
16 9 , 2 5 0
810 DATA 1 7 2 , 2 3 3 . 2 2 . 1 6 2 . 1 . 3 2 , 1 0 1
, 255
820 DATA 1 6 9 . 7 , 1 3 3 . 2 5 0 , 1 6 9 , 2 3 ,
1 33 , 251
830 DATA 1 6 9 . 2 5 0 . 1 7 2 , 2 3 4 , 2
2 , 1 6 2
.
2 , 32
840 DATA 1 0 1 , 2 5 5 , 1 6 9 , 1 1 9 . 1 3 3 .
2 5 0,1 6 9 . 2 3
050 DATA 1 3 3 , 2 5 1 . 1 6 9 , 2 5 0 . 1 7 2 .
2 3 5.2 2 , 1 6 2
860 DATA 3 , 3 2 . 1 0 1 , 2 5 5 , 1 6 9
, 1 7 , 1 3 3. 250
870 DATA 1 6 9 . 2 3 . 1 3 3 . 2 5 1 , 1 6
9
.
2 5 0
.

172, 236
880 DATA 2 2 , 1 6 2 , 4 . 3 2 . 1 0 1 , 2
5 5 , 1 6 9,1 2 0
890 DATA 1 3 3 , 2 5 0 , 1 6 9 , 2 3 , 1 3 3 .
2 5 1 ,169 , 250
900 DATA 1 7 2 . 2 3 7 , 2 2 . 1 6 2 . 5 , 3 2 , 1
0 1, 255
910 DATA 1 6 9 . 1 2 1 4 3 3 , 2 5 0 . 1 6 9 ,
2 3 ,133 , 251
920 DATA 1 6 9 , 2 5 0 . 1 7 2 . 2 3 8 , 2 2 . 1 6
2
.
6 , 3 2
930 DATA 1 0 1 . 2 5 5 , 1 6 9 , 1 3 5 . 1 3 3 , 2 5
04 6 9 . 2 3
940 DATA 1 3 3 . 2 5 1 , 1 6 9 . 2 5 0 , 1
7
2 .
2 3 9

. 2 2 , 1 6 2
950 DATA 7 . 3 2 , 1 0 1 . 2 5 5 , 1 6 9 , 1 3 6 ,
1 33 , 250
960 DATA 1 6 9 , 2 3 . 1 3 3 . 2 5 1 , 1 6 9 , 2
5 0
,
172, 240
970 DATA 2 2 , 1 6 2 . 8 . 3 2 , 1 0 1 , 2
5 5
.
1 6 9
980 DATA 1 3 3 , 2 5 0 . 1 6 9 , 2 3 . 1 3 3 , 2
5 1
.
169 , 250
990 DATA 1 7 2 . 2 3 1 , 2 2 . 1 6 2 , 9 .
3 2
4
0 1

, 255
1000 DATA 1 6 9 , 1 4 7 . 1 3 3 , 2 5 0 4 6 9 .
2 3, 133 , 251
1010 DATA 1 6 9 , 2 5 0 , 1 7 2 . 2 4 2 , 2 2 .
1 6 24 0 , 3 2
1020 DATA 1 0 1 . 2 5 5 , 3 2 . 1 6 5 . 2 2 .
3 2 , 202 , 22
1030 DATA 1 6 9 . 2 5 2 . 1 4 1 . 4 8 . 2 0
8
,
9 6
.

169, 255
1040 DATA 1 4 1 , 4 8 , 2 0 8 . 3 2 , 1 2 5 . 2 5
5
,
78 , 79
1050 DATA 8 2 , 7 7 , 6 5 , 7 6 . 3 2 . 7 5 . 6
9
,
8

9
1060 DATA 8 3 , 3 2 . 4 0 , 7 4 . 7 9 . 7 2 . 7 8 , 3
2

1070 DATA 8 9 , 7 9 , 8 5 , 7 8 , 7 3 . 6 9 . 3 2 . 4
9
1080 DATA 5 7 . 5 6 . 5 5 , 4 1 , 0 , 1 6 9 , 1 7 8 .
133
1090 DATA 2 5 0 , 1 6 9 , 2 0 6 . 1 3 3 , 2 5 1 . 1 6
9 . 1 2 8 , 1 4 1
1100 DATA 6 2 , 3 , 1 6 9 , 2 5 0 , 1 4 1 , 6 3 . 3 .
169
1110 DATA 1 5 . 1 3 3 , 2 5 2 , 1 6 9 , 2 5 0 . 1 7 2
, 2 4 3 . 2 2
1120 DATA 1 6 2 , 1 , 3 2 . 1 0 1 . 2 5 5 , 1 6 9 , 1
8 5 . 1 3 3
1130 DATA 2 5 0 , 1 6 9 , 2 0 6 , 1 3 3 , 2 5 1 . 1 6
9 , 2 5 0 , 1 7 2
1140 DATA 2 4 4 , 2 2 , 1 6 2 , 2 . 3 2 , 1 0 1 , 2 5
5 , 169
1150 DATA 1 9 1 , 1 3 3 , 2 5 0 , 1 6 9 . 2 0 6 . 1 3
3 , 2 5 1 , 1 6 9
1160 DATA 2 5 0 , 1 7 2 , 2 4 5 , 2 2 , 1 6 2 . 3 . 3
2, 101
1170 DATA 2 5 5 , 1 6 9 . 2 0 1 , 1 3 3 . 2 5 0 , 1 6
9 , 2 0 6 . 1 3 3
1180 DATA 2 5 1 , 1 6 9 . 2 5 0 , 1 7 2 , 2 4 6 , 2 2
, 1 6 2 , 4
1190 DATA 3 2 , 1 0 1 . 2 5 5 , 1 6 9 . 2 0 8 . 1 3 3
, 250 . 169
1200 DATA 2 0 6 , 1 3 3 , 2 5 1 , 1 6 9 , 2 5 0 . 1
72 , 2 4 7 , 2 2
1210 DATA 1 6 2 . 5 , 3 2 , 1 0 1 , 2 5 5 . 1 6 9 , 2
14, 133
1220 DATA 2 5 0 , 1 6 9 . 2 0 6 , 1 3 3 . 2 5 1 , 1 6
9 , 2 5 0 , 1 7 2
1230 DATA 2 4 8 , 2 2 . 1 6 2 , 6 , 3 2 . 1 0 1 ,
2 55 , 169
1240 DATA 2 1 8 , 1 3 3 , 2 5 0 , 1 6 9 . 2 0 6 , 1 3
3 , 2 5 1 . 1 6 9
1250 DATA 2 5 0 , 1 7 2 , 2 4 9 . 2 2 , 1 6 2 ,
7
.
3

2 . 101
1260 DATA 2 5 5 , 1 6 9 , 2 2 3 , 1 3 3 , 2 5 0 . 1 6
9 , 2 0 6 . 1 3 3
1270 DATA 2 5 1 , 1 6 9 , 2 5 0 , 1 7 2 , 2 5 0 , 2 2
, 1 6 2 , 8
1280 DATA 3 2 . 1 0 1 , 2 5 5 . 1 6 9 , 1 5 6 , 1 3 3
. 250 . 169
1290 DATA 2 3 . 1 3 3 , 2 5 1 , 1 6 9 , 2 5 0 , 1
7
2
. 2 5 1 , 2 2
1300 DATA 1 6 2 , 9 , 3 2 , 1 0 1 , 2 5 5 , 1 6 9 ,
240 , 133
1310 DATA 2 5 0 . 1 6 9 , 2 0 6 , 1 3 3 , 2 5 1 , 1 6
9 . 2 5 0 , 1 7 2
1320 DATA 2 5 2 , 2 2 . 1 6 2 , 1 0 . 3 2 . 1 0 1 , 2
55 , 169
1330 DATA 2 5 2 . 1 4 1 , 4 8 . 2 0 8 , 9 6 , 1 6 0 ,
0 . 185
1340 DATA 1 2 8 , 2 5 0 , 1 5 3 , 0 , 2 7 , 2 0 0 . 1
92 , 89
1350 DATA 2 0 8 , 2 4 5 . 1 7 3 , 1 9 7 , 1 0 . 9 , 1
28 , 141
1360 DATA 1 9 7 , 1 0 . 1 6 9 , 0 , 1 4 1 , 6 2 , 3 ,
169
1370 DATA 2 7 , 1 4 1 , 6 3 . 3 . 1 6 9 . 4 4 . 1 4 1
. 82
1380 DATA 2 7 . 9 6 , 1 6 9 , 6 9 . 1 4 1 . 7 3 , 2 7
, 169
1390 DATA 7 0 , 1 4 1 , 7 4 , 2 7 , 9 6 . 1 0 . 1 0 ,
7
1400 DATA 5 . 2 5 , 1 0 , 6 , 1 1 . 8 , 9 , 1
1410 DATA 1 0 , 1 , 7 . 1 . 5 , 3 , 6 , 8
1420 DATA 9 , 1 , 1 0 . 1 , 7 , 1 , 1 4 . 1
1430 DATA 1 1 . 8 , 9 , 7 , 6 , 1 0 , 7 . 6
1440 DATA 4 , 5 , 8 . 9 , 5 , 8 2 . 2 1 3 . 2 7
1450 DATA 7 5 , 1 5 7 , 1 5 7 , 1 5 7 , 2 7 , 6 4 . 1
3 , 5 9
1460 DATA 2 0 4 , 2 7 . 7 5 , 1 5 7 , 1 5 7 , 1 5 7 .
27 . 64
1470 DATA 1 3 , 8 3 , 1 9 5 . 1 3 , 6 8 , 7 3 . 2 1 0
, 13
1480 DATA 8 2 , 6 9 , 7 8 , 2 1 3 . 1 3 , 6 8 . 2 1 1
. 34
1490 DATA 3 4 . 1 5 7 , 3 2 , 1 7 . 1 7 , 1 7 , 1 7 .
157

1500 DATA 1 5 7 . 1 5 7 . 1 5 7 . 6 8 . 2 1 4 , 3 4 .
34 , 157
1510 DATA 3 2 , 1 4 5 , 1 4 5 , 1 4 5 . 1 4 5 . 1 5 7
, 6 6 , 2 0 4
1520 DATA 2 7 , 7 5 , 1 5 7 . 1 5 7 , 1 5 7 , 2 7 . 6
4 , 1 3
1530 DATA 8 3 , 1 9 5 , 1 3 , 7 6 , 2 0 1 , 1 3 , 8 3
, 67
1540 DATA 2 1 0 , 2 7 . 7 5 , 1 5 7 . 1 5 7 . 1 5 7 ,
27 , 64
1550 DATA 1 3 . 6 8 . 2 0 4 , 3 4 , 4 2 , 1 3 . 8 2 .
213
1560 DATA 1 3 , 8 3 , 8 9 . 8 3 . 3 2 , 5 3 , 4 8 . 5
7
1570 DATA 4 9 , 1 3 . 6 3 . 4 2 . 4 7 . 6 5 . 2 1 3 .
49
1580 DATA 4 8 , 1 3 , 6 8 , 1 9 3 . 3 2 , 8 3 . 8 9 ,
83
1590 DATA 3 2 , 5 3 , 5 1 , 5 0 , 5 1 , 1 3 . 6 5 . 6
6
1600 DATA 6 7 , 6 3 . 6 8 , 6 9 , 6 7 , 4 0 , 3 4 , 3
4
1610 DATA 4 1 , 1 5 7 , 1 5 7 , 1 4 8 . 1 4 8 , 1 4 8
, 1 4 8 , 6 8
1620 DATA 6 3 . 7 2 , 1 9 7 . 4 0 , 4 1 . 1 5 7 . 1 4
8 , 1 4 8
1630 DATA 1 4 8 . 1 4 8 , 1 4 8 , 8 3 . 8 9 , 8 3 , 3
2 , 53
1640 DATA 5 3 . 5 3 , 5 6 , 1 3 , 8 3 , 8 9 , 8 3 . 3
2
1650 DATA 5 2 , 5 6 , 5 4 . 5 2 , 1 3

DESIGNER

GETTING I T  A L L  I N

* 1
0

Ty pe i n  a n d  SAVE e a c h  o f  t h e
programs  p r e 5 e n t e d  h e r e .

You w i l l  n o t  h e  a b l e  t o  RUN
t he  p r o g r a m u n t i l  y o u  h a v e  a l l
o f  t h e  s e c t i o n s .  Th e s e  w i l l
appear  o v e r  t h e  n e x t  t w o  mo n t h s .

[ PROGRAM: DESI GNER BAS1

G7 1 0  8 L - 1 0 4  : L N - 5 0  t 5 A - 2 0 4 9

58 2 0  FOR L - 0  TO 131. . :0(0:FOR
0 TD 1S: RERD A : C X - O X -
1
- 4 1 : P O K E
S A . 1 . ° 1 6
4
- 0 , A : N E
X T  
D

AS 3 0  READ F l I F  CP(PX THENPRINT
"ERROR I N  L I NE " : L N4 ( L ° 1 0 ) : 5 T
DP

40 4 0  NEXT L : ENO
Da 5 0  DATA 1 1 , 8 , 0 , 0 , 1 5 8 , 5 0 , 4 8 , 5
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, 2

9 , 9 9 , 0 , 0 , 0 , 3 2 , 6 8 , 2 2 9 , 1 2 0 , 8 2 7 ,249,69,1o3,110,192,2sco,25,6
1 , 2 9 3 , 2 4 4 , 2 5 4 , 2 7 4 8

2 5 , 1 3 , 2 1 8 , 1 1 8 , 1 8 9 , 1 1 0 , 1 7 0 , 2 4
7 , 2 3 4 , 9 , 1 1 0 . 2 2 8 0

55 60 DATA 1 6 2 , 2 5 5 , 1 5 4 , 1 6 0 , 0 , 1 3 31 330 DATA 1 0 8 , 2 5 3 , 2 7 , 5 2 , 6 4 , 1 1 3C 600 DATA 2 2 , 7 4 , 1 1 2 , 9 7 , 5 0 , 1 3 8
2 , 1 , 1 6 2 , 2 0 4 , 1 8 9 , 1 3 7 , 8 , 1 5 7 , 5 1 , 3 , 9 1 , 8 8 , 2 8 , 5 5 , 9 9 , 2 2 , 2 0 7 , 2 1 5 , , 1 1 6 , 2 7 , 8 , 1 5 7 , 9 4 , 2 5 3 , 1 1 9 , 1 5 0
3 , 1 8 5 , 1 9 1 0 2 1 , 3 7 , 1 4 8 0 , 2 1 8 , 1 1 6 , 1 7 7 1

10 70 DATA 2 9 , 9 , 1 5 3 , 2 5 5 , 0 , 2 0 2 , 2 12 390 DATA 6 3 , 1 0 9 , 1 4 0 , 2 1 0 , 9 0 , 2 09 610 DATA 1 8 9 , 1 3 6 , 3 7 , 1 1 5 , 1 4 6 ,
0 8 , 2 , 1 6 2 , 1 , 1 3 5 , 2 0 8 , 2 3 5 , 1 9 8 , 9 2 9 , 2 2 6 , 1 0 0 , 2 3 5 . 9 7 , 1 7 9 , 3 3 , 9 8 , 1 5 1 , 9 8 , 1 4 8 , 2 0 6 , 1 2 3 , 1 2 8 , 1 E 1 , 1
6 . 1 6 5 , 2 0 1 0 1 1 2 , 1 3 5 , 2 6 , 2 0 2 5 0 7 , 2 1 1 , 1 2 2 , 1 1 6 , 2 1 7 7

A8 80 DATA 9 6 , 2 0 1 , 8 , 2 4 0 , 1 3 , 2 0 6 , 71 350 DATA 3 5 , 1 9 3 , 2 0 5 , 3 9 , 2 0 6 , 2 07 520 DATA 2 3 3 , 2 1 0 , 2 2 5 , 7 2 , 8 7 , 6
6 1 , 8 , 1 7 7 , 4 5 . 1 5 3 , 2 5 5 , 2 5 5 , 1 3 6 , 1 6 , 2 3 , 9 7 , 2 2 2 , 2 2 7 , 2 3 1 , 1 5 1 . 1 8 1 0 , 1 4 1 , 7 9 , 5 3 , 1 5 9 , 1 2 0 , 2 4 8 , 1 8 , 1
2 0 8 , 2 4 9 , 2 2 6 0 , 1 9 6 , 2 0 9 , 2 2 5 , 2 6 3 4 5 2 , 7 8 , 1 7 8 , 2 1 3 4

57 90 DATA 2 4 0 , 2 3 5 , 1 3 2 , 2 4 8 , 1 5 0 , A3 360 DATA 1 9 0 , 1 9 5 , 1 8 6 , 1 9 9 , 4 3 , 87 830 DATA 6 6 , 5 9 , 1 1 7 , 9 , 1 7 , 5 7 , 2
1 8 6 , 1 6 9 , 1 5 3 , 1 3 3 , 2 4 9 , 1 6 9 , 1 2 8 , 1 9 6 , 1 1 1 , 2 3 8 , 1 9 1 , 1 4 3 , 1 7 2 . 1 9 4 , 5 3 , 3 2 , 2 0 4 , 8 8 , 1 6 8 , 2 6 , 5 3 , 2 2 0 , 2
1 6 2 , 1 8 7 , 1 3 4 , 4 5 , 2 7 3 2 2 2 0 , 2 2 3 , 1 8 8 , 2 3 5 , 2 8 7 4 3 1 , 1 9 , 1 6 0 9

60 100 DATA 1 6 2 , 1 1 6 , 1 3 i , 9 5 , 7 6 , 5 ES 370 DATA 2 3 7 , 1 4 2 , 1 9 7 , 1 5 0 , 1 7 1 18 640 DATA 1 0 4 , 1 1 4 , 4 8 , 1 7 8 . 7 5 , 6
2 , 3 , 1 6 2 , 0 , 1 3 4 , 2 5 4 , 1 0 , 2 4 0 , 3 2 , , 1 4 8 , 2 1 3 , 2 2 1 , 1 9 8 , 1 8 3 , 2 0 3 , 1 5 5 8 , 8 , 2 2 5 , 1 0 0 , 5 9 , 4 7 , 2 3 , 2 0 3 , 1 3 0
1 4 4 , 6 0 , 1 6 2 5 , 1 5 6 , 1 5 4 , 1 6 7 , 1 5 9 , 2 7 6 4 , 5 0 , 7 0 , 1 8 1 8

5A 110 DATA 1 6 2 , 6 , 1 0 , 2 4 0 , 4 3 , 3 8 , F7 380 DATA 1 7 5 , 1 7 9 , 2 1 9 , 1 6 3 , 1 7 8 87 650 DATA 2 3 5 , 2 9 , 1 6 0 , 2 2 9 . 1 0 1 ,
2 5 4 , 2 0 2 , 2 0 8 , 2 9 8 , 1 6 5 , 2 5 4 , 7 2 , 1 , 1 8 0 , 2 1 8 . 2 3 1 , 1 8 4 , 2 1 7 , 2 1 9 , 1 8 7 1 7 4 , 5 2 , 2 2 2 , 5 4 , 1 9 9 , 2 2 1 , 1 0 0 . 1 6
8 9 , 7 , 1 , 2 1 0 0 , 8 , 6 6 , 1 6 , 1 3 2 , 2 5 5 7 , 9 6 , 2 3 5 , 1 1 2 . 2 1 5 9

BO 120 DATA 1 4 1 , 1 , 8 , 1 0 9 , 2 3 8 , 7 8 , OE 390 DATA 3 3 , 8 , 6 6 , 1 6 , 1 3 2 , 4 0 , 2 F4 660 DATA 1 4 9 . 1 1 9 , 1 1 0 , 2 1 0 , 1 1 9
3 , 2 0 8 , 2 2 2 , 2 3 8 , 7 9 , 3 , 2 0 8 , 2 1 7 , 1 0 0 , 1 4 0 , 2 9 8 , 2 2 5 , 7 9 , 1 0 , 3 3 , 1 0 3 , , 8 8 , 9 1 , 7 9 , 2 3 6 , 5 8 , 2 9 , 2 1 8 , 6 1 . 6
7 7 , 2 9 6 , 2 1 7 3 5 9 , 1 5 9 , 1 5 9 7 2 , 2 3 1 , 1 , 1 8 8 6

2C 130 DATA 4 2 , 2 0 0 , 2 0 8 , 2 1 9 , 2 3 0 , ES 400 DATA 9 , 1 9 , 1 8 7 , 4 3 , 6 0 , 2 0 3 , 30 670 DATA 1 0 7 , 7 4 , 1 9 6 , 1 1 8 , 1 9 0 ,
2 4 9 , 2 0 8 , 2 1 4 , 1 6 9 , 5 5 , 1 3 3 , 1 , 8 8 , 8 8 , 1 4 0

;
1 6 , 2 1 4
,
1 1 3 , 5 0
,
1 9 1 , 5 1
,

1 8 9 , 1 8 2 , 1 6 2 , 7 9 , 2 5 1 , 7 0 , 1 2 8 , 2 3
7 6 . 1 6 , 8 , 2 1 1 5 5 , 1 3 2 , 1 4 6 6 3 , 1 2 5 , 1 0 3 , 1 0 9 , 2 3 1 1

05 140 DATA 1 7 7 . 2 4 8 , 4 2 , 2 0 0 , 2 0 8 , BA 410 DATA 1 3 5 , 6 0 , 4 0 , 1 3 2 , 1 1 6 , 2 26 680 DATA 8 . 1 4 8 , 3 4 , 4 , 7 7 , 2 1 9 , 7
2 0 7 , 2 3 0 , 2 4 9 , 2 0 8 , 2 0 3 . 2 4 0 , 2 3 E , 3 8 , 9 7 , 1 5 7 . 9 2 , 2 0 0 , 1 8 3 , 7 8 , 2 0 9 , 5 , 1 8 , 1 3 5 , 1 5 5 , 1 8 2 , 1 5 0 , 3 7 , 1 5 9 ,
1 0 , 2 4 0 , 2 1 , 1 7 6 , 2 8 9 9 5 5 , 7 7 . 9 7 , 1 9 6 1 1 6 8 , 1 8 7 , 1 7 5 7

BC 150 DATA 4 3 , 1 5 2 , 3 , 1 0 , 2 4 0 , 2 5 , 37 920 DATA 1 2 , 2 0 0 , 1 0 0 , 6 4 , 1 0 3 , 3 73 690 DATA 8 1 , 4 4 , 2 5 9 , 1 0 0 , 4 5 , 6 8
3 8 , 2 5 4 , 2 0 2 , 2 0 8 , 2 4 8 , 1 5 5 , 2 5 9 , 7 5 , 1 2 9 , 1 , 1 5 8 , 1 7 5 , 1 , 5 4 , 2 0 2 , 1 7 5 , 8 , 1 5 6 , 2 2 9 , 4 , 7 5 . 6 3 , 6 7 , 1 4 , 3 7 ,
2 , 1 6 9 , 2 5 5 , 2 3 7 0 , 1 4 0 , 1 9 3 , 1 7 4 2 159, 1403

F9 160 DATA 0 . 7 5 , 7 7 , 3 . 1 7 7 , 2 4 0 . 9 96 930 DATA 3 5 , 1 2 3 , 1 9 5 , 7 1 , 5 5 , 7 0 99 700 DATA 1 7 6 , 1 6 1 , 1 9 5 , 1 7 2 , 5 9 ,
2 , 2 0 0 , 2 0 9 , 2 2 9 , 2 3 0 , 2 4 9 , 2 0 8 , 2 2 , 1 1 8 , 2 2 5 , 8 2 , 1 6 3 , 1 3 2 , 2 0 9 , 1 9 3 , 9 9 , 2 9 , 3 3 , 2 4 2 . 7 0 , 1 6 9 . 2 1 7 , 3 3 , 1
5 , 2 4 0 , 2 0 0 , 2 6 1 2 1 9 9 , 5 7 , 2 1 1 , 2 0 5 9 8 6 , 8 , 2 1 9 , 2 0 1 5

EE 170 DATA 1 7 7 , 2 4 8 . 9 2 , 2 0 0 . 2 0 8 , 89 440 DATA 2 3 9 . 1 2 , 2 0 2 , 1 9 6 , 3 9 . 5 28 710 DATA 7 6 , 1 / 4 , 2 0 9 , 6 6 , 1 3 4 , 1
2 2 9 , 2 3 0 , 2 4 9 , 2 0 8 , 2 2 0 , 2 4 0 , 1 8 8 , 4 , 1 4 1 , 2 3 9 , 1 2 , 1 2 2 , 2 3 1 , 1 9 4 , 1 9 6 5 7 , 2 0 1 , 1 7 9 , 2 5 , 6 3 , 2 6 , 2 9 , 8 9 . 1 9
1 0 , 2 9 0 , 2 1 , 1 7 6 , 2 8 8 1 , 2 0 5 , 1 9 2 , 1 5 2 , 2 3 7 2 2 , 6 0 , 2 0 , 1 6 1 7

85 1E0 DATA 5 6 , 1 6 2 , 6 , 1 0 , 2 / 0 , 2 6 , 02 150 DATA 5 9 , 2 2 , 1 8 8 , 1 5 0 , 1 0 8 , 1 69 720 DATA 9 0 , 7 , 2 6 , 6 3 , 2 5 , 2 9 , 8 9
3 8 , 2 5 9 , 2 0 2 , 2 0 8 , 2 4 8 , 1 6 6 , 2 5 4 , 7 0 5 , 2 6 . 2 4 2 , 8 9 , 1 7 7 , 1 7 8 , 6 2 , 1 3 8 , , 1 4 2 , 5 0 , 2 0 , 9 0 , 6 , 1 0 , 4 5 , 2 , 2 3 4 ,
2 , 1 8 9 , 7 1 , 2 2 0 2 1 7 9 , 9 9 . 1 0 4 , 1 9 1 1 939

00 180 DATA 1 , 7 6 , 7 7 , 3 , 1 7 7 , 2 1 8 , 9 l i 960 DATA 1 4 1 , 1 0 3 , 1 7 0 , 9 7 , 1 3 2 , 48 730 DATA 1 8 0 , 1 6 , 1 8 8 , 1 0 2 . 2 5 5 ,
2,200,2e0,E29,230,249,20e,22 2 0 5 , 1 2 1 , 4 4 , 2 2 0 , 1 8 1 , 1 5 7 . 1 1 9 , 3 7 7 , 6 7 , 7 7 , 3 3 , 7 6 . 1 6 8 . 1 5 9 , 1 0 1 , 8
5 , 2 4 0 , 1 5 2 , 2 5 5 5 7 , 1 3 3 , 5 0 , 4 6 , 1 9 0 6 3 , 8 3 , 1 1 7 , 1 8 6 7

75 200 DATA 1 7 7 , 2 9 8 , 1 2 , 2 0 0 , 2 0 8 , 90 470 DATA 1 9 3 , 8 6 , 1 1 5 , 8 8 , 8 1 , 1 7 99 740 DATA 1 5 6 , 1 0 7 , 7 2 , 1 3 4 , 1 2 2 ,
2 2 1 , 2 3 0 , 2 4 9 , 2 0 8 , 2 2 0 , 2 4 0 , 1 4 0 , 2 , 2 4 0 , 1 9 7 , 2 4 6 , 1 5 3 , 1 5 8 , 2 5 , 4 1 , 1 9 2 , 1 9 8 , 1 3 0 , 2 , 1 0 0 , 7 7 , 2 0 5 , 2 3 9
1 7 7 , 2 9 8 , 4 2 . 2 0 0 , 3 0 5 3 2 5 , 1 0 0 , 2 2 1 , 2 1 4 9 , 2 4 7 , 2 1 0 , 1 5 , 2 2 3 6

GO 210 DATA 2 0 8 , 1 2 , 2 3 0 , 2 4 9 , 2 0 0 , 50 980 DATA 1 1 9 , 3 7 , 1 3 3 , 5 0 , 9 5 , 1 9 73 750 DATA 1 7 1 , 1 1 9 , 7 0 , 3 , 7 , 1 6 9 ,
8 , 7 6 , 1 0 1 , 3 , 1 6 2 , 7 , 1 0 , 2 9 0 , 2 3 8 , 3 , 8 9 , 1 8 5 , 1 7 2 . 4 2 , 1 2 9 , 1 8 6 , 2 4 3 , 1 5 3 , 1 9 4 , 6 5 , 5 5 , 5 5 , 1 9 1 , 1 7 7 , 3 4 ,
3 8 , 2 5 4 , 2 0 9 9 7 , 2 3 9 , 1 2 0 , 1 9 8 9 1 1 0 , 1 1 1 , 1 6 0 4

57 220 DATA 2 0 2 , 2 0 8 , 2 9 8 , 1 6 6 , 2 5 4 118 490 DATA 1 2 0 , 6 4 , 1 5 6 , 0 9 , 1 5 4 , 4 EB 760 DATA 1 2 7 , 5 8 , 6 5 , 2 4 5 , 1 1 0 , 2
, 7 2 , 1 8 9 , 1 3 5 , 1 , 7 6 , 7 7 , 3 , 1 3 9 , 0 , 7 , 1 3 2 , 2 0 7 , 1 3 3 , 1 5 6 , 2 1 0 , 2 0 1 , 8 9 3 2 , 2 2 5 , 9 0 , 1 6 2 , 2 5 , 2 3 4 , 5 9 , 9 7 , 2
3 2 . 1 3 3 , 1 9 3 5 , 2 1 5 , 1 5 0 , 2 0 5 , 2 3 5 8 6 , 1 1 4 , 3 3 , 1 8 4 2

05 230 DATA 5 . 1 5 5 . 2 0 8 . 6 , 2 4 0 , 7 6 , 9F 500 DATA 1 7 4 , 8 9 . 1 8 4 , 4 3 , 2 4 , 9 7 68 770 DATA 1 5 8 , 1 6 3 , 1 7 7 , 2 1 2 , 2 3 0
1 , 3 , 1 6 9 , 2 , 1 3 8 , 8 4 , 7 , 1 7 7 , 1 5 , 1 4 , 8 , 6 6 , 1 5 , 1 3 2 , 3 3 , 8 , 6 5 , 1 5 , 1 3 2 , , 2 0 7 , 8 1 , 1 1 5 , 1 9 4 , 1 6 4 , 1 3 3 , 1 2 5 ,
5 , 1 4 4 0 90 , 1128 5 2 , 3 0 , 1 4 2 , 2 4 5 , 2 3 9 6

97 240 DATA 7 0 , 1 0 1 , 8 , 1 5 0 , 8 5 , 4 , 5 OC 510 DATA 2 0 2 , 8 1 , 8 0 , 1 1 7 , 6 9 , 1 4 FA 780 DATA 8 1 , 1 6 0 , 1 7 0 , 1 4 1 , 1 9 , 8
6 , 7 2 , 9 5 , 1 0 1 , 5 9 , 2 0 0 , 2 9 , 5 7 , 5 1 , 1 , 1 3 3 , 1 3 7 , 5 9 , 1 7 0 , 1 0 0 , 1 0 8 , 2 3 6 7 , 2 9 5 , 8 9 , 2 5 3 , 9 0 , 1 5 4 . 1 8 9 , 1 6 2 ,
67 , 1219 , 7 0 , 1 2 4 , 1 1 2 , 1 9 2 9 2 1 , 2 4 7 , 1 6 9 , 2 2 8 0

03 250 DATA 2 9 1 , 2 2 5 , 9 , 1 0 , 5 9 , 1 4 9 OC 520 DATA 1 8 8 , 3 8 , 9 2 , 5 , 1 5 5 , 2 3 3 FO 790 DATA 1 6 2 , 2 2 , 1 5 1 , 1 6 9 , 2 0 7 ,
, 1 0 2 , 1 3 4 , 1 6 2 . 1 1 5 , 1 0 5 , 6 5 , 7 1 , 1 , 2 2 5 , 1 9 6 , 1 7 9 , 2 3 0 , 1 5 , 1 9 8 , 5 0 , 6 1 0 , 1 9 , 4 5 , 6 8 , 5 6 . 1 9 0 . 2 5 3 , 5 2 , 6 5
7 . 1 7 6 , 2 5 5 , 1 9 0 1 8 , 1 6 9 , 1 4 8 , 2 1 4 1 , 2 1 0 , 2 5 9 , 1 9 9 3

10 260 DATA 9 1 , 1 5 , 1 1 9 , 1 1 6 , 2 0 2 , 1 90 530 DATA 1 1 6 , 1 3 1 . 5 9 , 1 1 5 , 2 1 9 , AE 800 DATA 1 7 1 , 1 3 5 . 1 9 8 , 2 1 7 , 4 8 ,
1 7 , 5 8 , 1 5 3 , 7 3 , 2 2 9 , 1 1 , 7 4 , 1 9 8 , 1 9 , 7 0 , 1 3 7 , 2 2 0 , 2 9 5 , 1 3 4 , 4 9 . 1 4 5 , 1 0 0 , 1 1 0 , 1 4 7 , 5 9 , 1 3 7 , 1 3 1 , 2 5 , 1 0
3 , 1 2 5 . 2 3 0 , 1 7 7 9 1 2 1 , 5 3 . 1 8 9 , 2 0 0 7 6 , 2 0 9 , 1 7 8 , 7 8 , 2 0 4 3

2C 270 DATA 1 2 1 , 1 4 1 , 1 7 0 , 4 8 , 9 0 , 5 A3 540 DATA 4 8 , 6 7 , 1 1 , 3 6 , 1 1 , 4 4 , 4 99 810 DATA 2 4 9 , 2 5 , 1 4 0 , 1 9 7 . 7 8 , 2
4 . 1 4 , 4 9 , 1 3 2 , 1 8 9 , 2 3 9 , 8 1 , 1 8 5 , 1 7 , 1 8 2 , 2 0 , 2 0 9 , 1 2 5 , 1 7 9 , 1 6 8 , 2 3 1 0 5 , 7 4 , 1 0 4 , 1 6 5 , 3 8 , 5 1 , 1 8 8 , 3 0 , 1
2 2 , 4 4 , 2 9 7 , 1 8 7 6 , 1 8 , 2 , 1 4 2 8 0 9 , 1 6 6 , 2 3 1 , 2 0 0 0

SE 280 DATA 1 2 0 , 1 7 3 , 2 0 1 , 8 2 , 1 3 0 , OD 550 DATA 2 1 7 . 1 1 2 , 2 5 , 2 0 2 , 1 9 5 , SF 820 DATA 4 2 , 5 2 , 5 6 , 7 9 . 4 3 , 1 3 2 ,
2 4 8 , 2 0 9 , 3 6 , 1 2 , 7 8 , 1 1 8 , 1 9 7 , 1 9 , 6 7 , 1 1 6 , 2 2 9 , 6 6 , 4 3 . 1 0 , 7 0 , 1 1 8 , 2 2 1 5 , 2 1 6 , 1 0 8 , 0 0 , 1 2 5 , 1 2 , 1 8 7 , 1 9
4 6 , 6 8 , 1 9 , 1 7 6 3 2 1 , 1 1 3 , 1 8 2 , 1 9 8 4 84 830 DATA 2 1 0 , 2 1 5 , 1 0 5 , 7 8 . 1 6 6 ,37 290 DATA 1 6 6 , 6 6 , 1 3 1 , 1 6 9 . 8 5 , 1 21 560 DATA 2 0 0 , 2 1 7 , 8 0 , 1 3 4 , 2 4 5 , 2 5 3 , 3 8 , 2 0 6 . 1 1 , 1 0 3 , 0 1 , 1 0 9 , 1 7 7
5 2
, 8
7
,
1 0
5 ,
1 0
7 ,
1 2
6 ,
1 2
3 ,
5 0
,
3 8
,

6 0 , 1 0 5 , 7 1 , 9 , 1 6 3 , 1 3 1 , 8 6 , 1 1 2 , 4 , 1 0 8 , 2 0 2 , 1 7 3 , 2 2 3 7
1 8 2 , 9 2 , 1 9 9 , 1 8 3 0 7 . 1 1 9 , 1 5 5 , 1 9 9 4 24 890 DATA 1 5 6 , 2 1 4 . 2 4 1 , 6 4 , 1 4 7 ,A l 300 DATA 2 3 2 , 9 4 , 2 9 , 1 3 0 , 6 0 , 7 9 14 570 DATA 1 3 6 . 1 3 , 2 0 3 , 2 4 4 , 2 , 1 0 1 1 4 , 9 1 , 2 0 2 , 9 , 5 9 , 7 7 , 1 7 1 , 1 1 9 , 1
, 1 2 7 , 9 8 , 1 2 9 , 2 4 5 , 3 0 , 7 5 , 1 5 7 , 1 5 6 , 4 9 , 2 0 , 6 7 , 5 3 , 2 2 7 , 2 1 5 , 3 7 , 1 3 3 8 , 1 1 7 , 9 0 , 1 8 8 4
9 , 1 2 6 , 3 1 . 1 7 5 3 , 1 1 7 , 1 5 5 , 1 7 9 5 29 650 DATA 1 8 3 , 7 7 , 3 8 , 2 5 0 , 1 7 9 , 2E8 310 DATA 1 8 1 , 3 4 , 4 2 , 6 2 , 7 7 , 0 5 , 09 580 DATA 6 6 , 1 0 7 , 1 9 6 , 1 7 6 , 1 5 1 , 0 9 , 5 6 , 1 0 1 , 1 6 , 1 3 , 7 4 , 3 , 2 7 , 1 2 0 ,
2 4 2 , 2 0 , 5 3 , 2 9 2 , 9 3 , 1 3 7 . 2 1 2 , 2 5 1 5 8 , 2 3 5 , 1 9 8 , 1 2 8 , 2 5 0 , 0 , 1 4 8 , 3 9 , 2 1 , 6 7 , 1 4 3 9
, 8 3 , 8 0 , 1 9 1 4 1 , 2 2 , 2 3 3 , 1 9 5 8 2E 850 DATA 2 , 1 5 5 . 1 0 1 , 1 0 , 1 0 8 , 1 787 320 DATA 1 1 4 , 2 3 3 , 2 1 1 , 1 2 4 , 2 9 5 CO 590 DATA 2 0 2 , 1 3 2 , 2 3 3 , 1 6 5 , 9 7 . 0 , 8 5 , 2 0 0 , 1 8 1 , 1 0 5 , 2 2 , 1 7 3 , 2 2 , 2
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1 3 , 1 8 7 , 2 2 8 , 1 9 7 9
D3 8 7 0  D A TA  1 1 3 , 1 9 6 , 1 3 4 , 1 0 6 , 2 1 4

, 7 7 , 3 5 , 1 3 2 , 1 5 5 , 2 4 6 , 2 1 3 , 1 9 2 . 7
7 , 9 1 , 2 3 0 , 2 1 3 , 2 4 1 4

01 8 8 0  D A TA  1 7 5 , 9 1 , 2 1 . 1 7 1 , 2 3 0 , 7
7 , 1 6 4 , 7 8 , 5 2 , 1 3 7 , 1 3 1 . 2 5 3 . 5 8 , 1
5 3 , 1 0 3 , 1 9 . 1 9 2 7

AF 8 9 0  D A TA  5 1 , 8 3 , 4 2 , 2 1 2 , 2 0 2 , 2 3
3 , 1 9 1 , 1 7 0 , 1 5 8 , 2 3 0 , 2 2 3 , 2 0 9 , 7 6
, 1 5 8 , 1 9 , 4 9 , 2 3 1 5

11 9 0 0  D A TA  2 1 1 , 4 2 . 5 8 , 2 0 2 , 1 1 1 , 5
1 , 1 5 3 , 5 0 , 1 9 5 , 3 9 , 8 5 , 7 3 , 1 5 0 , 1 3
7 , 5 0 , 2 1 7 , 1 8 6 3

5 4  9 1 0  D A TA  1 5 6 , 9 0 , 1 0 0 . 2 0 3 , 1 1 2 ,
1 5 3 , 8 7 , 5 2 , 1 4 0 , 2 4 3 , 7 2 , 1 8 8 , 1 1 1
, 5 7 , 5 2 , 1 4 1 , 1 9 6 7

BE 9 2 0  D A TA  4 3 , 7 2 , 1 8 5 , 2 1 1 , 2 1 , 4 9
, 1 2 5 , 4 5 , 1 4 7 , 7 6 , 1 0 3 , 1 1 6 , 4 1 , 1 5
6 , 2 6 , 3 6 , 1 1 6 5

BD 9 3 0  D A TA  1 9 4 , 1 9 3 , 4 9 , 9 9 , 4 9 , 1 93,76.43,83,3,212,124,129,42,
1 9 9 , 4 9 , 1 7 9 6

0 8  9 4 0  D A TA  1 1 0 , 5 9 , 6 , 1 6 7 , 7 6 , 9 6 ,
7 6 , 5 2 , 1 0 5 , 1 4 3 , 7 7 , 1 6 9 , 2 1 4 , 1 9 5
. 9 1 , 4 4 , 1 5 8 1

76 9 5 0  D A TA  8 3 , 4 8 , 8 3 , 8 1 , 1 9 , 5 1 , 1
9 , 5 4 , 2 1 1 , 4 5 , 2 , 1 0 1 , 1 5 2 , 7 6 , 2 4 2
, 7 5 , 1 3 2 3

F7 $ 5 0  D A TA  1 8 0 , 1 6 9 , 1 5 0 , 1 2 5 , 5 0 ,
1 3 1 , 7 5 , 1 6 6 , 9 3 , 1 6 , 1 3 0 , 1 0 1 , 0 , 1
5 3 , 1 0 5 , 2 1 1 , 1 8 7 7

4A 9 7 0  D A TA  4 3 , 2 1 2 , 2 0 3 , 1 8 1 , 1 3 0 ,
1 0 1 , 8 7 , 2 0 2 , 2 4 4 , 1 9 5 , 3 7 , 1 7 7 , 1 4
9 , 1 1 2 , 1 6 1 , 1 0 5 , 2 3 4 2

6 9  9 8 0  D A TA  9 8 , 1 0 1 . 5 1 , 1 1 4 , 1 5 7 , 1
3 2 , 1 9 5 . 1 5 9 , 1 5 2 , 1 7 1 , 1 5 2 , 1 0 5 , 147,15,213,97,1990

6 0  9 9 0  D A TA  2 2 1 , 7 7 , 1 6 0 , 2 1 6 , 2 3 7 ,
1 0 5 . 3 0 , 1 5 , 3 5 , 9 6 , 2 2 0 , 6 4 . 1 6 6 , 2
1 8 . 1 9 2 , 1 3 , 2 0 8 6

l A 1 0 0 0  D A TA  3 8 . 1 5 3 , 1 7 5 , 1 3 7 , 1 3 2
, 7 4 , 9 7 , 1 7 6 , 1 4 8 . 2 1 6 , 5 4 , 1 8 1 , 1 5
5 , 9 4 . 7 7 , 1 7 1 , 2 1 2 2

9 9  1 0 1 0  D A TA  2 3 2 , 1 9 3 , 2 5 2 , 8 7 , 3 6 ,
9 0 , 6 8 , 1 3 9 , 9 7 . 1 8 1 , 9 2 , 1 3 0 , 8 7 , 1
2 1 , 8 7 , 5 4 , 1 9 3 5

n2 1 0 2 0  D A TA  1 0 6 . 2 3 3 . 1 7 0 , 2 3 5 , 1 0
, 2 3 0 , 5 3 , 9 E , 2 0 7 , 1 7 1 , 1 4 6 , 1 0 2 . 2
3 8 , 1 3 8 , 2 3 0 , 1 2 5 , 2 5 3 0

87 1 0 3 0  D A TA  9 2 , 1 4 7 , 9 7 , 4 6 , 2 1 3 , 2
0 3 , 1 0 1 , 1 1 5 , 3 6 , 1 7 4 , 2 2 0 , 1 7 4 , 2 32,155,47,92,2098

OE 1 0 4 0  D A TA  8 1 , 9 2 , 2 3 4 , 1 0 4 , 2 1 4 ,
2 3 6 , 2 1 9 , 3 3 , 2 4 , 1 4 2 , 1 5 8 , 1 8 4 , 1 1
7 , 1 0 6 , 1 1 9 . 2 5 1 , 2 3 1 4

70 1 0 5 0  D A TA  1 7 4 , 2 9 , 8 1 , 1 1 6 , 3 5 , 38.6,169,00,141,210,1102,130,5
1 , 3 5 , 2 4 5 , 1 6 4 7

36 1 0 6 0  D A TA  1 8 7 , 5 2 , 7 7 , 1 5 1 . 8 9 , 1
1 5 , 8 1 , 1 5 , 1 5 9 , 1 2 4 , 7 4 , 4 3 , 1 4 4 , 1
2 3 , 2 4 5 , 1 5 6 , 1 8 5 3

CO 1 0 7 0  D A TA  8 7 , 1 6 4 , 7 8 , 8 5 , 2 9 0 , 1
5 2 , 8 6 , 2 4 5 , 2 3 , 1 1 , 1 3 0 , 8 6 , 2 4 6 , 1
3 1 , 2 2 3 , 1 8 1 , 2 1 8 9

OC 1 0 9 0  D A TA  4 9 , 1 1 2 , 1 5 1 , 8 4 , 9 3 , 2
1 7 , 1 6 2 , 5 1 , 2 5 1 , 8 3 , 1 9 , 6 , 2 0 4 . 2 1
6 , 5 1 , 2 2 5 , 2 0 1 5

GE 1 0 9 0  D A TA  3 7 , 2 1 5 . 5 0 , 2 , 5 9 , 2 5 3
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 5 2 0

PROGRAM: D E S I G N E R  BAS E 1
61 1 0  B L - 1 0 4  : 9 4 - 3 7 1 9
58 2 0  FO R  L - 0  T O  B L: C X . • 0 : FO R

0 T O  1 5 : R E A D  A:CX . . CX -FA:FO KE
S A4-1 . ° 16+0 , A•NE X T D

AS 3 0  RE AD A : 1 F  n > < c x  TH E N P R I N T
-
E
R
R
O
R 
I
N 
L
I
N
E
"
;
L
N
4
-
C
L
°
1
0
/
:
5
T

Op
10 4 2  NE X T L E N D

06 5 0  D A TA  1 3 7 , 4 5 , 1 3 0 , 1 3 1 , 2 2 3 , 1
7 6 , 1 5 5 , 2 5 1 , 2 2 5 , 9 5 , 1 2 8 , 1 3 9 . 1 7
4 , 2 0 5 , 1 4 4 , 9 , 2 3 6 9

OF 6 0  D A TA  2 5 1 . 1 7 9 , 1 2 . 2 2 , 1 2 6 . 1 5
, 1 2 5 , 1 9 4 , 2 2 5 , 1 2 1 , 8 9 , 2 5 , 2 1 9 , 2
1 2 , 2 0 9 , 1 8 6 , 2 2 4 4

58  7 0  D A TA  2 2 5 , 1 5 4 , 5 9 , 7 2 , 9 5 , 9 1 ,
1 7 9 , 2 5 , 2 7 , 1 2 9 , 1 7 4 , 2 9 , 8 4 , 5 . 7 3
, 2 0 0 , 1 5 3 1

2 9  8 0  DATA 2 0 2 , 1 0 1 , 1 3 3 , 7 6 , 7 7 , 1 1
9 , 1 0 0 , 1 3 3 , 5 3 , 1 3 , 5 4 , 2 1 7 , 1 0 7 , 1
0 5 , 1 7 9 , 1 2 3 , 1 7 9 1

CS 9 0  D A TA  1 7 6 , 1 5 8 , 1 9 4 , 2 2 9 , 1 4 2 ,
2 0 , 1 3 , 1 1 7 , 8 3 , 2 4 5 , 1 2 7 , 8 5 , 2 8 , 4
2 , 1 6 8 , 1 0 , 1 8 3 7

nE 1 0 0  DATA 1 5 3 , 2 8 , 3 6 , 4 2 , 3 9 , 1 0 6
, 1 7 5 , 4 7 , 9 , 7 3 , 1 9 , 1 5 4 , 2 1 6 , 1 5 4 ,
2 2 2 , 1 3 4 , 1 5 8 6

40  1 1 0  D A TA  5 6 , 8 5 , 2 8 , 1 8 , 1 9 4 , 1 5 7
. 1 7 7 , 1 3 3 , 1 8 9 , 1 1 3 , 1 9 1 , 7 0 , 1 7 8 ,
2 3 0 , 1 4 9 , 3 9 , 2 0 1 5

34 1 2 0  D A TA  1 0 0 , 1 0 , 1 6 . 2 2 4 , 1 6 3 , 1
8 , 1 3 6 , 2 2 3 , 1 6 , 1 9 5 , 7 0 , 1 1 1 , 1 1 9 ,
3 4 . 2 4 5 , 1 1 2 . 1 8 5 0

SC 1 3 0  D A TA  2 2 6 , 2 4 9 , 8 7 , 6 9 , 5 3 . 2 5
, 7 6 , 1 6 2 , 7 0 , 2 1 4 , 7 2 , 1 0 4 , 8 7 , 4 3 ,
9 8 , 1 2 5 , 1 7 4 1

4E 1 4 0  D A TA  1 1 , 2 3 9 , 2 1 2 , 5 , 7 9 , 3 2 ,
1 2 5 , 2 1 8 , 5 1 , 3 6 , 1 3 3 , 1 1 3 , 1 0 9 , 1 1
5 , 1 6 2 , 1 9 6 , 1 8 3 8

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

GO 1 6 0  DATA 2 1 , 1 1 1 , 1 3 9 , 2 4 1 , 1 7 3 ,
9 8 , 1 5 1 , 9 1 , 7 2 , 1 7 6 , 4 4 , 1 7 9 , 1 6 9 ,
2 1 , 1 8 4 , 9 3 , 1 9 9 5

10 1 7 0  DATA 2 2 , 5 3 , 6 7 , 5 5 , 1 7 6 , 8 1 ,
8 7 , 1 3 , 1 5 4 , 8 8 , 2 7 , 1 5 , 1 6 8 , 1 0 4 , 1
7 1 . 1 3 4 , 1 4 3 7

31 1 8 0  D A TA  5 4 , 4 5 , 3 3 , 5 1 , 1 0 5 , 1 5 0
9 8 , 4 , 2 4 5 , 1 6 5 , 2 4 9 , 1 9 1 , 5 8 ,

4 , 2 1 5 , 1 8 8 8
05 1 9 0  D A TA  1 5 6 , 2 1 5 , 3 0 , 2 3 7 , 5 4 , 1

2 5 , 1 6 2 , 5 6 , 8 7 , 0 , 1 4 5 , 2 1 0 . 1 3 9 , 2
1 1 , 6 1 . 1 0 5 , 2 0 5 2

9 9  2 0 0  D A TA  1 8 1 , 1 9 5 , 1 5 , 2 3 , 1 2 9 , 1
5 7 , 2 5 2 , 1 1 0 , 1 0 , 4 1 , 1 9 8 , 1 9 1 , 4 3 ,
5 9 , 4 1 , 1 0 8 , 1 7 4 6

21 2 1 0  D A TA  1 7 4 . 2 5 4 , 1 3 8 , 1 3 , 1 4 8 ,
1 0 2 , 1 2 1 , 2 6 , 1 8 1 , 1 8 1 , 7 5 , 1 7 1 , 2 2
1 , 1 3 3 , 5 5 , 3 , 2 0 2 6

00  2 2 0  DATA 7 1 , 5 8 , 2 4 6 , 2 4 , 1 7 7 , 4 7
, 1 2 5 , 1 5 5 , 2 2 6 , 3 8 , 1 4 9 . 1 9 4 , 9 0 . 4
7 , 3 , 5 0 , 1 7 4 8

BC 2 3 0  DATA 2 0 9 , 1 9 , 1 4 8 , 2 2 6 , 5 5 , 2
0 , 2 3 1 , 7 8 , 1 5 7 , 5 8 . 1 0 , 1 3 , 1 9 8 , 6 5
, 3 6 , 2 1 3 , 1 7 3 9

F5 2 4 0  D A TA  2 2 3 , 2 5 1 , 8 2 . 1 9 3 , 1 1 , 9
5 , 1 7 9 , 1 3 0 , 2 1 . 4 9 , 1 1 3 , 7 4 , 6 5 , 1 1
8 , 1 8 , 1 4 0 , 1 7 5 9

7 2  2 5 0  DATA 2 2 7 , 4 5 , 1 0 7 , 2 3 9 , 1 6 , 1
0 0 , 9 8 , 5 5 , 7 3 , 1 9 1 , 1 9 0 , 7 2 , 2 1 2 , 1
9 3 , 1 4 5 , 2 0 4 , 2 1 8 3

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

, 1 4 8 , 1 1 0 , 1 7 8 , 2 1 4 , 2 1 2 , 1 0 , 5 2 , 153,71,110,214,2s43
75 2 7 0  D A TA  7 7 , 4 0 , 8 4 , 2 5 2 , 8 5 , 1 5 9

, 1 8 2 , 1 5 3 , 1 2 9 , 1 4 5 , 1 0 4 , 1 5 7 , 1 1 0
, 2 1 2 , 1 5 8 , 7 4 , 2 1 5 0

8 9  2 8 0  D A TA  1 9 6 , 4 3 , 1 9 5 , 1 0 7 , 2 3 2 ,
1 4 0 , 1 3 3 , 6 7 , 9 0 , 2 5 0 , 2 1 9 , 1 5 3 , 1 1
, 1 1 4 , 2 1 5 , 2 2 1 . 2 3 7 6

43 2 9 0  D A TA  3 9 , 6 6 , 1 7 9 , 5 4 , 1 9 0 , 2 1
6 , 5 0 , 5 3 , 1 5 5 , 1 3 5 , 2 4 5 , 1 6 7 , 5 4 , 7
2 , 1 6 8 , 9 5 , 1 9 2 0

24 3 0 0  D A TA  1 5 7 , 9 2 , 1 9 4 , 9 4 , 1 5 5 . 1
3 2 , 1 6 4 , 5 0 , 1 3 4 , 2 , 1 3 2 , 5 3 , 9 2 , 1 36,239,88,1974

AC 3 1 0  D A TA  9 1 . 2 5 5 , 1 6 5 , 1 3 1 , 9 5 , 2
8 , 3 2 , 1 7 . 1 3 3 , 2 3 7 , 1 1 3 , 1 6 0 , 7 0 , 1
7 3 , 1 0 9 , 9 5 , 1 8 9 8

3 2 0  D A TA  1 9 1 , 1 2 5 , 1 2 9 , 2 1 0 . 1 0 9
, 1 3 7 . 2 2 , 3 , 7 3 , 1 7 5 , 4 5 , 2 3 4 , 1 1 , 1
7 0 , 8 1 , 1 9 0 , 1 9 0 9
3 3 0  D A TA  7 6 , 2 6 , 4 , 9 3 , 7 8 , 1 9 7 , 1
4 0 , 2 1 9 , 9 1 , 2 2 8 , 1 9 3 , 1 8 1 , 4 9 , 4 0 ,
2 1 2 , 5 3 . 1 8 8 0
3 1 0  D A TA  1 6 4 , 1 7 1 , 1 8 3 , 1 0 5 , 2 1 4
, 1 8 5 , 1 0 5 , 1 8 2 , 1 0 2 , 1 0 5 , 1 0 , 4 2 , 8
, 8 1 , 8 0 , 7 8 , 1 8 1 9
3 5 0  D A TA  5 1 , 1 8 7 , 9 6 , 2 0 5 , 1 1 8 , 1
4 7 , 1 2 5 , 1 0 9 , 2 0 5 , 1 6 , 5 3 . 9 3 , 5 . 2 0
1 , 5 9 , 1 3 5 , 1 9 0 5
3 6 0  D A TA  2 4 6 , 2 1 7 , 1 0 , 2 1 5 , 1 5 7 ,
1 2 0 , 2 3 8 , 1 9 7 , 6 5 , 2 4 0 , 1 3 9 , 2 , 1 9 5
, 5 8 , 2 4 9 , 6 9 , 2 4 5 9
3 7 0  D A TA  1 9 5 , 3 1 . 3 2 , 8 7 , 2 8 , 3 4 ,
1 9 2 , 7 4 , 9 , 2 2 9 , 7 7 , 1 7 4 , 2 9 , 2 3 2 , 1
6 2 , 1 2 1 , 1 7 0 8
380  D A TA  8 3 , 1 0 7 , 1 3 5 , 9 4 , 4 2 , 2 1
, 2 0 2 , 1 3 9 , 2 , 1 7 8 , 6 5 , 6 2 . 3 2 , 2 2 7 ,
7 , 6 0 , 1 4 5 4
3 9 0  D A TA  5 5 , 1 0 0 . 9 7 , 7 1 , 5 7 , 1 2 0
, 9 8 , 2 3 0 , 1 4 5 , 2 3 3 , 2 0 6 , 1 3 5 , 1 3 1 ,
2 1 , 1 2 2 , 1 0 1 , 1 9 2 3
4 0 0  DATA 8 7 , 5 8 , 4 1 , 1 6 8 , 8 1 , 1 7 0
, 1 7 8 , 1 7 6 . 1 7 6 . 1 6 5 , 1 7 , 2 0 4 , 1 1 0 ,
1 7 4 , 2 0 0 , 2 3 0 , 2 2 3 5
4 1 0  DATA 1 4 3 , 1 3 , 2 2 9 , 1 3 0 , 1 2 1 ,
7 2 . 3 6 , 1 9 2 , 5 , 2 3 5 . 2 7 , 5 8 . 1 4 9 , 5 2
, 1 3 0 , 1 2 6 , 1 7 2 4
4 2 0  D A TA  1 6 8 , 1 4 5 , 4 4 , 2 5 , 2 1 , 2 1
5 , 1 3 9 , 1 , 5 4 , 1 4 1 , 2 2 , 7 0 , 1 5 , 2 1 1 ,
1 7 5 . 2 2 , 1 4 7 2
4 3 0  D A TA  1 5 4 , 1 4 1 , 1 3 4 , 1 1 7 , 2 2 6
, 2 2 3 , 1 7 1 , 1 6 5 , 2 4 2 , 2 3 1 , 1 6 , 4 4 , 2
3 , 6 7 , 2 0 0 , 1 8 5 , 2 3 4 5
4 4 0  D A TA  1 0 5 , 7 0 , 2 2 1 , 1 9 0 , 3 5 , 1
5 5 , 2 0 2 , 5 3 , 1 5 7 , 1 8 0 , 3 9 , 1 5 5 , 2 0 6
, 7 2 , 1 5 8 , 8 6 , 2 0 8 8
4 5 0  D A TA  3 8 , 2 1 0 , 1 7 3 , 1 4 0 , 2 2 1 ,
1 0 0 , 1 3 8 , 6 5 , 1 0 5 , 1 5 0 , 1 4 , 2 5 3 , 1 7
3 , 2 4 5 , 2 1 5 , 8 8 , 2 3 3 5
4 6 0  D A TA  7 2 , 2 2 3 , 5 6 , 1 8 2 , 1 7 6 , 1
6 5 , 5 8 , 2 , 1 5 2 , 1 4 9 , 2 5 3 , 1 7 0 , 1 7 9 ,
1 4 0 , 1 3 3 , 1 6 1 , 2 3 1 5
4 7 0  D A TA  2 2 8 , 1 7 4 . 9 , 4 , 2 2 7 , 1 1 7
, 1 4 3 , 4 5 , 6 4 , 2 2 7 , 2 2 3 , 1 4 6 , 2 1 5 , 1
1 0 , 9 1 , 2 4 1 , 2 3 2 5
4 8 0  D A TA  1 0 1 , 1 9 5 , 3 4 , 1 9 7 , 5 7 , 1
8 7 , 1 5 9 , 1 5 0 , 1 7 5 , 3 , 6 4 , 7 9 , 1 0 1 , 4
6 , 2 4 7 , 2 6 , 1 9 0 0
4 9 0  D A TA  1 6 5 , 6 4 , 1 5 4 , 2 3 , 1 , 1 1 7
. 5 5 , 2 5 , 1 5 0 . 1 0 9 , 1 5 2 , 9 1 , 7 2 , 2 1 4
, 1 1 8 , 2 1 4 , 1 7 3 6
5 0 0  D A TA  6 2 , 3 5 , 7 5 , 7 9 , 1 2 , 1 5 8 ,
4 9 , 2 6 , 2 0 7 , 1 5 7 , 2 2 5 , 1 8 4 , 1 0 , 2 0 ,
1 6 9 , 1 0 1 , 1 6 0 9
5 1 0  D A TA  1 9 2 , 9 3 , 5 5 , 4 4 , 2 0 8 , 9 0
, 1 8 9 , 2 0 7 , 1 3 3 , 3 9 . 1 1 3 , 7 3 , 2 1 , 2 4
4 , 2 4 1 , 1 5 7 , 2 1 3 9
5 2 0  D A TA  6 0 , 1 4 6 , 1 2 0 , 2 5 4 , 1 7 5 ,
3 5 , 1 3 9 , 0 . 9 5 , 9 0 , 9 0 , 1 4 7 , 1 9 , 1 2 0
, E 5 4 , 8 0 . 1 1 3 1 7
5 3 0  D A TA  2 0 5 , 7 5 , 1 0 6 , 1 9 0 , 2 2 3 ,
5 6 . 1 8 2 , 1 9 1 , 1 7 , 1 5 0 , 1 8 7 , 1 0 7 , 8 8
, 1 5 2 , 1 4 4 , 1 6 0 . 2 2 5 1
5 4 0  DATA 1 8 1 , 2 2 , 1 0 5 , 7 7 , 2 2 7 , 2
4 5 , 1 5 5 , 1 8 0 , 1 6 1 , 1 5 4 , 1 5 0 , 2 5 1 , 1
7 4 , 2 1 3 , 6 5 , 1 1 7 , 2 5 1 7
5 5 0  D A TA  2 4 2 , 1 4 2 , 2 2 , 1 6 6 , 1 4 4 ,
7 4 , 2 4 6 , 2 4 0 , 1 8 9 , 8 7 , 5 9 , 1 9 6 , 1 7 8
, 1 1 1 , 3 8 . 2 2 9 , 2 3 5 9
5 6 0  DATA 2 5 2 , 1 6 1 , 1 5 5 , 1 8 9 , 6 2 ,
1 4 4 , 2 1 3 , 5 5 , 5 2 , 1 4 0 , 5 2 , 1 0 7 , 1 9 2
, 1 3 3 , 9 8 , 1 5 1 , 2 1 7 0
5 7 0  D A TA  1 5 9 , 3 3 , 1 1 7 , 2 4 2 , 1 5 9 ,
7 2 , 1 9 8 , 1 9 1 , 2 2 6 , 1 5 1 , 4 2 , 9 5 , 1 3 7 ,
1 1 9 , 2 4 5 , 7 5 , 2 1 5 4
5 9 0  D A TA  1 0 6 , 5 9 , 2 1 , 2 5 , 5 5 , 1 2 0
, 2 4 7 , 1 4 9 , 2 5 , 5 3 , 4 1 , 5 2 , 1 7 9 , 2 3 1
, 1 1 2 , 9 , 1 5 0 0
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83 590 DATA 2 0 9 . 1 6 4 , 2 2 9 , 1 5 1 . 1 5 7 75 950 DATA 2 1 4 , 2 0 5 , 1 5 4 , 5 3 , 1 3 8 , 4 0 40 NEXT L E N D
, 6 6 , 1 0 0 , 1 3 9 , 1 1 3 . 2 5 , 3 , 1 1 1 , 1 4 1 2 5 , 1 8 4 , 1 3 4 , 1 3 7 , 2 1 2 , 2 2 0 , 9 , 2 3 0 27 50 DATA 6 1 , 5 3 . 1 7 2 , 2 1 9 , 1 6 3 , 1 2
, 2 5 4 , 1 9 , 2 0 9 , 2 1 2 9 , 2 4 3 , 6 0 , 4 2 , 2 2 7 0 5 , 1 0 5 . 1 4 1 , 9 0 . 7 6 , 1 9 2 , 1 4 6 , 1 7 5 ,

28 600 DATA 1 5 4 , 2 2 5 . 1 5 1 , 1 9 7 , 5 6 , E3 870 DATA 2 5 , 1 2 7 , 1 1 . 1 2 5 , 9 2 , 2 1 2 7 , 2 3 , 1 2 4 , 1 8 7 3
1 0 0 , 1 4 3 , 3 , 9 2 , 1 6 9 , 6 0 , 4 1 . 1 9 6 , 1
0 0 , 4 , 2 0 , 1 7 3 5

0 , 2 2 9 , 7 9 , 1 1 1 , 7 3
3
1 4 2 , 9 4 , 5 6 , 1 2
9,293.33,11345

El 60 DATA 2 1 0 , 4 7 , 5 5 , 5 2 , 1 3 5 , 9 1 ,
9 0 , 7 6 , 1 8 2 , 1 4 6 . 1 7 5 , 2 8 , 2 1 9 , 2 4 3

69 610 DATA 1 5 5 , 1 7 8 , 2 4 9 , 2 1 5 , 5 1 , ES 980 DATA 5 2 , 1 3 9 , 1 1 7 . 2 2 9 , 2 0 5 , , 9 4 , 1 7 4 , 1 9 9 2
3 5 , 2 3 9 , 1 2 7 , 1 9 0 , 1 8 3 , 3 , 4 8 , 7 3 , 2 7 2 , 1 0 2 , 1 5 , 2 3 4 , 2 4 2 , 2 3 0 , 2 1 5 , 7 3 1F 70 DATA 8 5 , 1 9 1 , 5 4 . 1 7 2 , 2 1 3 , 5 0
0 5 , 2 0 8 , 3 9 , 2 1 8 9 , 1 4 3 , 2 5 0 , 9 2 , 2 3 9 5 , 5 , 2 1 , 1 4 5 , 1 3 9 , 4 3 , 3 3 , 1 7 , 9 9 , 1 4

BC 620 DATA 0 , 1 4 0 , 1 5 0 , 2 1 0 , 1 1 2 , 5 CS 990 DATA 1 0 2 . 2 5 2 , 9 9 , 1 0 2 , 1 1 1 , , 38 , 1309
0 , 7 0 , 1 5 2 , 1 7 . 6 0 , 4 5 , 9 0 . 5 5 , 1 9 1 , 1 9 7 , 1 5 0 , 1 0 2 , 2 5 2 , 8 9 , 1 0 9 , 9 5 , 1 5 67 80 DATA 9 1 , 7 4 . 1 9 5 , 1 9 4 . 4 9 , 1 4 7
2 2 2 , 6 5 , 1 6 4 0 5 , 1 5 0 , 9 2 , 2 1 9 , 2 2 5 4 , 9 5 , 5 5 , 5 7 , 2 3 3 p1 3 4 , 1 9 1 . 9 4 , 9 , 1

FF 630 DATA 7 6 , 1 0 1 , 1 7 8 , 1 5 2 , 4 , 2 2 91 500 DATA 2 3 3 , 9 , 1 8 7 , 2 2 9 , 2 0 5 , 1 2 , 8 3 , 1 7 0 4
9 , 2 2 7 , 1 2 , 1 9 5 , 1 5 3 , 4 9 , 1 5 1 , 2 4 5 , 7 4 , 9 9 , 1 1 4 , 2 3 0 , 2 1 5 , 4 4 , 1 5 9 , 1 1 5 72 90 DATA 3 , 2 3 3 , 1 5 9 , 1 0 , 2 7 , 1 5 5 ,
1 5 8 , 4 2 , 1 2 2 , 2 1 4 5 . 5 9 . 5 9 , 4 , 2 1 5 4 1 8 2 , 9 7 , 1 9 4 . 5 0 , 2 2 5 , 1 9 4 , 1 , 3 0 , 1

18 540 DATA 9 5 , 1 7 , 4 4 , 2 0 9 , 9 0 , 1 5 7 65 910 DATA 3 9 , 4 2 , 8 1 , 9 1 , 1 6 1 , 1 8 5 6 4 . 1 9 5 , 1 9 3 0
,164,148,86,101,62,124,69,20 , 7 9 , 7 0 , 7 3 , 1 4 3 . 2 5 2 , 5 5 , 4 2 , 7 0 , 1 F5 100 DATA 5 , 3 6 , 2 2 7 , 5 , 5 3 , 1 9 9 , 5
, 2 0 1 , 7 3 , 1 7 6 5 4 6 , 9 , 1 5 4 5 4 , 1 7 5 , 1 3 5 , 5 , 1 5 0 , 1 5 3 , 1 0 5 . 3 4 , 1

89 650 DATA 2 0 3 , 2 4 0 , 2 4 , 3 7 , 1 0 0 , 4 A4 920 DATA 2 1 9 , 7 2 , 4 7 , 2 3 , 1 4 5 , 1 1 1 4 , 2 4 , 1 4 9 0
, 5 0 , 2 3 , 9 1 , 1 9 0 , 5 2 , 4 0 , 5 3 , 1 1 0 , 9 4 , 2 1 1 , 4 8 , 1 1 4 , 1 5 6 , 9 8 , 1 5 3 , 1 4 5 , 22 110 DATA 6 0 , 4 9 , 1 0 , 1 9 3 , 7 1 , 7 4 ,
6 , 2 1 0 , 1 5 6 3 9 1 , 2 4 , 1 1 6 , 1 7 5 5 2 1 7 , 5 9 , 1 1 2 , 1 5 3 , 1 0 8 , 4 0 , 3 , 3 2 , 1

79 550 DATA 1 9 4 , 9 5 , 1 5 0 , 1 7 7 , 2 2 5 , OE 930 DATA 9 4 , 7 3 , 1 9 0 , 3 4 , 2 1 1 , 1 9 9 1 , 2 5 , 1 3 9 0
3 0 , 2 5 3 . 7 2 , 4 9 . 1 1 4 , 2 1 0 . 4 2 , 4 0 , 3 , 1 5 3 , 1 9 1 . 1 9 2 , 1 1 4 , 2 3 7 , 6 8 , 1 0 , 2 GA 120 DATA 2 1 4 , 9 1 , 2 5 , 1 7 4 , 7 0 , 1 6
5 , 1 0 7 , 5 5 , 1 9 5 7 2 6 , 2 4 5 , 2 1 , 2 0 5 8 5 , 2 2 , 1 0 4 . 2 1 2 , 1 9 5 , 2 4 , 1 3 7 , 1 4 1 ,

30 670 DATA 1 0 5 , 1 9 5 , 2 1 3 . 1 0 5 , 5 5 , BB 940 DATA 1 9 5 , 1 3 9 , 5 8 , 1 5 5 , 3 4 , 1 7 1 . 1 1 7 , 1 5 1 , 1 9 1 5
5 3 , 1 6 5 , 1 7 2 , 9 , 1 5 9 , 1 1 1 , 4 0 , 2 1 4 , 9 9 , 5 2 , 7 9 , 1 8 2 , 9 5 , 2 3 3 , 1 1 2 , 1 2 2 , 59 130 DATA 1 0 2 , 1 0 7 , 1 5 5 , 1 0 0 , 1 9 4
2 2 , 2 0 9 , 2 4 2 , 2 1 1 3 5 3 , 1 2 7 , 6 2 , 1 9 0 7 , 2 0 5 , 1 9 2 , 7 6 , 5 4 , 9 5 , 2 5 , 1 6 3 , 9 , 1

AF 590 DATA 2 0 5 , 9 6 , 1 4 3 , 1 4 3 , 2 2 9 , F3 950 DATA 3 3 , 9 4 , 6 6 , 3 1 , 1 1 5 . 3 9 , 0 7 . 1 6 2 , 2 , 1 7 3 7
1 0 7 , 5 9 , 1 0 4 , 1 2 3 . 2 3 0 , 1 7 5 . 3 5 , 7 5 7 2 , 4 2 . 2 5 4 , 2 0 3 , 1 3 7 , 2 1 2 , 9 7 , 7 , 1 87 140 DATA 2 3 5 , 1 0 9 , 2 1 8 , 1 5 9 , 6 8 ,
, 5 , 2 3 0 , 2 4 3 , 2 1 9 5 6 3 , 9 6 , 1 6 4 2 5 2 , 1 3 7 , 1 3 7 , 2 2 5 , 1 2 9 , 2 0 7 , 7 9 , 1 3

26 690 DATA 7 5 , 2 3 5 , 5 9 , 1 0 5 , 2 2 1 . 9 7F 960 DATA 3 9 , 1 9 0 , 2 4 9 , 1 5 7 , 1 9 2 , 9 , 1 1 , 8 9 , 2 3 2 , 2 2 3 4
7 , 1 0 9 , 3 5 . 9 9 , 1 9 7 , 9 3 , 1 1 4 , 1 4 3 , 1 1 8 . 8 2 . 8 1 , 2 3 0 , 1 3 2 , 5 6 , 7 7 . 1 7 9 , 1 Al 150 DATA 1 4 7 . 9 2 , 1 3 5 , 9 5 , 5 9 , 1 5
14,s5,93,11324 5 1 , 1 0 7 , 3 0 , 1 9 5 9 7 , 5 4 , 6 4 , 7 4 , 2 3 3 . 4 2 , 4 , 5 5 , 1 5 4 , 2

F8 700 DATA 1 7 4 , 1 9 7 , 1 9 8 , 1 4 0 , 1 9 , AB 970 DATA 8 4 , 4 2 , 2 1 9 , 1 3 6 . 2 1 1 , 9 0 9 , 9 1 , 1 E 5 7
1 4 2 , 1 3 0 , 2 1 , 2 0 , 2 0 , 2 1 . 1 2 7 , 1 1 1 , , 9 5 , 2 2 1 , 1 7 , 1 6 9 . 1 6 , 1 7 3 , 3 7 , 3 1 , 53 150 DATA 2 , 1 5 9 , 3 1 , 5 9 , 3 8 , 1 2 2 ,
1 0 4 , 1 4 7 , 6 9 , 1 6 3 0 1 7 3 , 1 4 1 , 1 7 6 2 1 3 3 , 9 1 . 2 4 7 , 2 3 9 , 2 2 0 , 7 5 , 2 2 2 . 1 4

28 710 DATA 2 4 5 , 1 6 6 , 7 0 , 2 1 2 , 1 1 3 , 01 990 DATA 1 5 5 , 1 0 0 , 2 4 9 , 7 2 , 9 4 , 1 5 ; 2 2 3 , 1 , 2 0 1 9
1 4 5 . 1 9 4 , 1 2 9 , 2 0 4 , 1 5 3 , 1 9 5 , 1 0 5 . 9 7 , 3 0 , 1 0 9 , 7 7 , 1 6 4 , 4 3 , 7 , 7 1 . 1 5 5 OD 170 DATA 5 9 , 1 6 6 , 3 5 , 4 3 , 2 1 , 1 3 5
6 1 , 3 8 , 5 5 , 2 5 3 , 2 3 3 9 , 2 3 5 , 1 0 7 . 1 9 5 4 , 2 0 7 , 1 5 1 , 1 1 8 , 1 7 , 1 7 5 . 1 5 7 . 1 3 7 ,

4A 720 DATA 3 9 , 5 2 , 2 1 3 , 5 , 2 0 3 . 7 3 , 990 DATA 1 3 2 , 1 0 5 . 8 0 , 3 4 , 8 1 , 3 0 2 3 5 , 3 9 , 1 9 4 , 1 9 9 0

91

1 1 1 , 2 0 7 , 1 1 4 , 1 7 9 , 5 4 , 4 0 . 2 3 2 , 8 8
, 9 2 , 1 3 5 , 1 9 2 5
730 DATA 2 3 7 , 1 2 0 , 8 7 , 1 5 9 , 5 5 , 1

A0
, 2 4 9
,
2 5 0 ,
9 2 , 1
9 7 . 5
4 , 1 5
3 , 5 7
, 9 5

v
9
7
,
1
4
1
,
1
9
3
7

1000 DATA- 4 1 , 1 4 4 , 1 5 9 , 1 2 7 , 1 7 8

5F 190 DATA 4 6 , 1 5 5 , 7 1 , 2 1 1 , 9 1 , 9 7
, 1 2 5 , 1 , 2 2 6 . 4 , 1 2 6 , 3 4 , 1 0 7 , 2 5 , 2
2 0 , 1 1 2 , 1 5 8 3

7 9 , 1 7 3 , 2 0 7 , 1 7 5 , 1 4 5 , 1 8 6 , 1 7 . 3 3 . 9 3 , 2 0 2 , 1 1 , 1 0 9 , 5 9 , 5 0 , 1 8 0 , 1 9 0 96 190 DATA 1 0 6 , 2 1 . 1 1 1 , 1 7 9 , 7 1 . 2

E2
, 1 4 3 , 2 0 , 5 4 , 2 0 1 1
740 DATA 1 4 1 , 1 3 5 , 3 0 , 5 7 , 2 0 5 . 1

7A
. 4 4 , 9 9 , 1 5 9 . 1 9 4 2
1010 DATA 1 3 4 , 1 4 5 , 5 7 , 9 0 , 1 9 2 ,

2 8 , 4 7 , 8 , 1 7 6 , 4 5 , 2 5 . 2 2 0 , 2 4 1 , 2 0
, 7 2 , 5 4 , 1 5 2 4

3 5 , 2 2 4 , 1 4 1 , 7 1 , 1 7 , 0 , 5 4 , 2 3 4 , 3 5 2 0 7 , 1 2 0 , 3 5 , 4 0 , 5 3 , 1 0 3 , 4 6 . 2 1 3 , 54 200 DATA 2 4 2 , 1 2 0 , 8 1 , 1 0 3 . 4 5 . 2

34

72

. 4 5 , 5 6 , 1 5 2 2
750 DATA 1 9 9 , 1 5 0 . 1 5 5 , 1 5 4 , 2 3 0
, 5 , 2 1 2 , 1 2 9 , 2 4 3 , 3 0 , 3 5 . 4 8 , 4 0 , 9

2 , 1 1 5 , 1 0 3 , 1 9 5 7
760 DATA 1 3 3 , 3 7 , 5 4 , 4 . 5 5 , 4 2 , 3

56

33

1 1 5 , 9 5 , 1 1 7 , 1 9 0 2
1020 DATA 1 5 5 , 1 8 7 , 6 9 . 9 1 , 1 9 4 ,
1 4 5 , 1 1 1 , 2 4 3 , 9 1 , 9 1 , 1 6 9 , 3 5 . 5 9 ,
1 1 9 , 8 2 , 1 0 9 , 1 5 4 5
1030 DATA 2 5 3 , 2 , 4 0 , 2 0 1 , 1 9 . 2 4

F3
1 2
,
1 5
0 ,
2 5
,
1 1
2 ,
1 9
3 ,
2 0
9 ,
4 2
.
1 4
1

, 2 8 , 2 2 4 , 1 5 5 , 2 1 3 9
210 DATA 2 1 9 , 1 7 0 , 4 4 , 7 7 , 1 1 6 , 2
0 9 , 1 7 3 . 3 7 , 2 0 , 1 1 9 , 1 9 6 , 1 9 6 , 1 6 1
, 4 0 , 9 0 , 1 2 1 . 1 9 5 5

6F

98

83

FB

34

6 , 2 1 , 1 2 1 , 5 1 , 1 2 2 , 7 2 , 1 7 5 , 1 5 6 , 1
0 5 , 1 7 5 , 1 3 7 0
770 DATA 3 6 , 2 2 5 , 2 5 5 , 3 5 , 5 7 , 1 9
3 , 1 0 6 , 1 2 4 , 1 9 9 , 1 4 7 , 5 4 . 1 9 5 , 2 1 7
, 1 6 3 , 9 7 , 2 3 5 , 2 3 5 0
780 DATA 2 0 1 , 1 5 5 , 5 5 . 1 6 , 2 1 0 , 2
1 , 2 2 9 , 2 0 5 , 1 5 5 , 5 2 , 1 2 1 , 1 7 1 , 2 0 1
, 1 5 5 . 5 5 , 1 5 , 2 0 1 7
790 DATA 2 1 2 . 1 1 7 , 2 2 9 , 2 0 5 , 2 7 ,
1 1 7 , 8 4 , 7 6 , 2 0 9 , 1 9 8 , 1 3 7 , 3 2 , 7 2 ,
1 1 , 0 , 1 4 4 , 1 8 7 9
800 DATA 2 3 9 , 2 2 2 , 1 9 6 , 2 , 1 0 , 6 ,
2 1 7 . 2 4 0 , 1 4 5 , 1 2 , 5 6 , 9 5 , 5 7 . 1 9 5 ,
2 3 0 , 1 1 . 1 9 1 2
910 DATA 1 9 0 , 1 9 5 , 1 9 9 . 1 4 9 , 2 0 4

47

65

97

E0

, 2 1 6 , 1 5 4 , 1 8 0 , 5 8 , 2 3 , 1 2 1 , 1 5 , 1 2
5 , 9 0 , 1 9 9 . 1 7 4 9
1040 DATA 1 1 2 , 5 1 . 4 4 , 5 4 , 1 3 4 , 3
5 , 9 4 , 4 9 , 1 3 9 , 2 4 5 , 1 3 5 , 1 4 4 , 1 9 9 ,
1 4 3 , 3 5 , 2 2 5 , 1 9 3 1
1050 DATA 1 4 5 , 7 , 5 3 , 2 9 , 9 , 8 0 . 1
5 9 , 1 7 6 , 3 3 , 9 8 , 2 2 4 . 1 0 7 , 1 3 3 , 7 9 ,
4 5 , 2 5 , 1 3 9 2
1050 DATA 3 1 , 1 0 8 , 1 5 , 1 4 0 , 1 0 2 ,
2 3 4 , 3 5 , 2 3 7 , 1 4 3 , 3 , 5 1 , 9 3 , 5 , 9 6 ,
2 1 9 , 2 0 , 1 5 2 2
1070 DATA 9 0 . 5 1 , 1 5 5 , 9 , 1 5 0 , 8 2
, 1 4 5 , 1 1 1 , 1 7 8 , 5 5 , 1 2 5 , 1 5 , 1 9 3 , 1
06,16e,30,1706
1080 DATA 9 1 , 7 9 , 1 5 0 . 1 6 9 , 1 9 8 ,

SF

96

96

99

FO

220 DATA 1 5 1 , 1 3 , 9 5 , 2 4 , 4 2 , 2 5 4
, 2 0 9 . 1 5 3 , 8 9 , 9 3 , 2 2 6 , 1 5 3 , 1 7 , 1 6
, 4 5 , 1 1 , 1 5 9 0
230 DATA 1 1 4 , 1 1 1 , 1 5 6 , 1 1 , 9 1 , 1
1±e,205,35,e9,184.98,220.199,
2 5 0 , 2 0 5 . 1 9 5 , 2 2 4 9
240 DATA 104,234,35,110,9°,2
1 5 , 2 3 4 , 1 2 5 , 1 9 5 , 1 0 5 , 2 6 , 2 0 5 , 1 9
5 , 1 9 9 , 4 0 , 2 0 5 , 2 2 9 9
250 DATA 1 6 2 , 5 3 , 1 5 5 , 1 3 5 , 1 7 7 ,
1 3 , 5 . 1 E 2 , 7 7 , 2 3 5 , 6 9 , 2 2 5 , 1 3 5 , 1
2 2 , 1 1 7 . 5 9 , 1 9 1 6
260 DATA 9 8 , 5 3 , 1 5 5 , 1 3 4 , 4 0 , 2 0
1 , 1 8 4 , 4 5 , 1 9 , 1 1 1 , 2 , 2 2 3 , 8 9 , 7 1 ,
2 , 2 2 2 , 1 5 5 7

11

, 1 5 6 , 9 , 2 1 7 , 6 5 , 1 8 3 , 9 7 , 2 1 3 , 1 2 ,
1 5 5 , 2 4 5 , 5 7 , 2 3 9 4
920 DATA 4 1 , 1 2 5 , 9 0 . 2 0 2 , 1 3 , 1 7
3 , 1 6 9 , 3 9 , 7 1 , 1 1 0 , 2 2 , 9 0 , 3 5 , 5 2 ,

Dr

1 0 5 , 1 9 6 , 2 0 3 , 1 0 5 , 1 3 6 , 3 0 , 1 1 0 , 1
1 5 , 5 4 , 1 1 0 , 1 8 8 , 2 0 7 9
1090 DATA 9 4 , 1 2 4 , 3 4 , 1 5 2 , 2 4 , 4
5 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 4 9 3

78

D2

270 DATA 1 5 5 . 1 1 6 . 8 9 , 3 4 , 2 2 5 , 1
6 1 , 7 0 , 7 7 , 2 4 3 , 1 5 5 . 1 0 5 , 5 2 , 1 6 6 ,
1 0 5 . 1 5 3 , 1 5 9 , 2 1 3 9
280 DATA 1 3 3 , 9 9 , 9 9 , 2 5 3 , 1 2 4 , 9

PROGRAM: DESI GNER 9A839 4 , 5 5 , 1 3 7 2 3 , 1 0 4 , 8 6 , 2 1 0 , 4 7 , 2 1 3 , 2 2 5 , 1 0 9 ,
FO 830 DATA 6 5 , 1 0 6 , 1 2 4 , 1 6 0 , 2 4 9 , 1 5 5 , 9 9 . 8 8 , 2 1 3 7

1 5 6 , 1 2 5 , 1 7 5 , 1 2 2 , 7 4 , 1 4 0 , 1 3 2 , 3 52 290 DATA 1 5 4 , 2 7 , 5 4 , 2 1 9 , 6 9 , 7 0
1 , 1 3 5 , 1 5 2 , 1 1 6 , 2 0 6 3 OF 10 91 . -104  t l _ N - 5 0  : 9 A 5 3 9 8 , 2 1 2 p1 1 3 , 1 7 0 , 3 3 . 9 0 , 2 4 9 , 1 5 1 , 5

GS 840 DATA 1 1 8 , 1 9 6 , 1 3 9 , 1 3 3 , 1 4 1 5B 20 FOR L - 0  TO BL:EX-021:FOR 2 , 1 6 4 , 2 1 9 , 2 1 2 3
, 7 0 , 1 7 9 , 1 1 8 , 1 5 2 , 2 1 5 . 6 7 . 1 5 4 , 1 0 TO 15:READ ATCX-CX-4-A:POKE 49 300 DATA 2 3 , 1 3 2 , 9 5 , 1 7 3 , 2 4 2 , 1
4 1 , 2 1 5 , 1 0 5 , 1 4 1 , 2 2 8 5 9A* L•16+0 , A:NEXT 0 8 , 1 5 5 , 1 0 7 . 2 2 5 , 1 5 4 , 2 7 , 5 5 , 1 9 2CF 950 DATA 9 , 2 4 1 , 3 9 , 3 3 , 1 9 2 , 1 2 0 AS 30 READ A:  I F A><EX THENPRI NT , 4 , 5 4 , 1 7 5 , 1 9 3 4
, 1 3 9 , 4 2 , 2 , 7 3 , 1 1 4 , 5 9 , 2 2 5 , 2 5 0 , "ERROR I N  L I N E " ; L N -

4
- ( 1 . * 1 0 ) : S T

85 310 DATA 1 1 0 , 2 1 5 . 7 0 . 1 4 , 3 2 , 9 1
1 3 0 , 2 1 2 , 1 9 7 9 Op , 1 3 9 , 1 3 5 , 2 6 , 4 7 , 9 , 7 5 , 1 7 9 , 1 8 6 ,
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1 4 5 , 1 8 0 , 1 6 7 5 1 6 8 , 6 8 , 1 8 8 , 1 6 2 , 2 4 8 , 2 3 5 , 1 6 7 , 1 08 850 DATA 1 5 2 , 3 4 , 1 6 5 , 1 8 , 2 3 7 , 196 320 DATA 2 0 9 , 1 2 8 , 2 3 8 , 2 0 , 1 5 5 , 1 , 1 6 7 , 8 0 , 1 9 5 0 1 0 , 2 0 1 , 9 , 5 3 , 3 5 , 1 1 5 , 2 2 , 2 4 4 , 2 3
5 , 1 5 5 , 2 0 1 , 9 , 2 5 2 . 1 4 5 , 8 7 , 1 3 7 , 7 38 590 DATA 1 9 0 , 1 2 7 , 2 2 3 , 1 4 7 , 5 3 , 9 , 2 0 0 , 8 4 , 1 9 1 8
5 , 2 3 5 , 2 0 7 , 2 2 8 1 3 8 , 1 6 4 , 9 8 , 2 0 1 , 1 3 1 , 1 3 9 . 8 6 , 7 4 , A7 860 DATA 2 5 1 , 1 3 2 , 5 0 , 0 , 1 5 3 , 1 567 330 DATA 5 7 , 1 3 1 , 2 , 2 8 , 2 3 , 1 5 5 , 1 4 1 . 8 9 , 1 9 , 1 9 2 0 4 , 1 1 7 , 5 9 , 1 0 5 , 9 3 . 1 6 8 , 2 3 3 , 2 1 8 ,
1 1 9 . 1 9 5 , 1 3 2 , 1 5 8 . 5 , 7 4 , 1 1 5 , 1 1 5 C8 600 DATA 1 3 2 , 1 9 8 , 1 5 0 , 1 5 2 , 1 5 0 1 8 2 , 1 1 9 , 1 9 2 , 2 2 2 7
, 1 6 2 , 1 4 9 , 1 6 4 0 , 2 1 2 , 7 8 , 2 4 3 , 1 8 , 2 1 5 , 8 8 , 1 5 9 , 1 9 37 870 DATA 1 3 0 , 2 1 7 , 1 5 , 2 , 9 , 7 0 , 120 340 DATA 5 , 2 0 5 . 2 1 5 , 1 3 9 . 5 , 9 5 , 7 , 8 5 , 1 7 9 . 1 2 , 2 2 7 0 6 3 , 8 1 , 1 6 5 , 2 2 7 . 1 0 6 , 1 0 3 , 1 3 2 , 2 2
2 1 6 , 8 3 , 3 7 , 2 1 , 1 6 1 , 2 1 7 , 3 3 , 6 2 , 1 03 610 DATA 2 2 , 1 5 4 , 1 3 0 , 2 5 3 , 9 9 . 3 6 , 2 4 9 , 1 9 , 1 9 1 4

67
4 0 . 1 4 , 1 5 7 8
350 DATA 2 2 2 , 1 0 9 , 1 2 4 , 8 2 , 2 2 5 ,

7 , 2 1 , 2 3 1 , 1 0 6 . 1 2 4 , 1 2 , 2 0 3 , 9 , 1 9
3 , 1 1 2 , 1 2 8 , 1 8 3 4

BO 880 DATA 3 0 , 2 2 2 , 9 , 1 8 , 1 8 7 , 4 2 ,83,98,70,106 ,e09 •e05,47,145,
2 3 1 , 1 9 4 , 4 1 , 8 8 , 1 2 6 , 1 1 9 , 9 8 , 1 4 9 E4 520 DATA 1 1 8 , 2 2 1 , 1 5 7 , 3 6 , 3 8 , 1 4 0 , 4 4 , 1 5 5 7
. 3 3 , 2 0 5 , 2 4 2 , 2 2 8 9 8 0 . 1 9 0 , 1 2 2 , 1 7 8 , 1 5 4 , 1 3 6 , 3 9 , 1 2 E0 890 DATA 2 1 , 5 , 1 7 8 , 6 6 , 1 2 6 , 1 6 2

05 360 DATA 1 3 9 , 1 3 5 , 1 9 8 , 1 0 0 , 3 4 , 9 , 1 7 0 , 1 2 8 , 2 3 7 . 2 2 4 3 , 1 4 9 , 1 6 0 . 2 0 , 1 6 9 , 2 1 2 , 9 8 , 1 9 1 , 1
1 5 2 , 9 2 , 1 8 0 , 1 3 7 , 1 6 8 , 7 7 , 2 0 7 , 1 3 EE 630 DATA 1 4 9 , 4 0 , 6 3 , 6 9 , 2 4 2 , 5 3 0 1 , 8 9 , 9 5 , 1 8 4 5
4 , 1 5 1 , 1 9 1 , 2 4 8 , 2 3 4 4 , 2 1 4 , 7 0 . 2 2 , 1 7 0 , 1 7 4 , 8 2 , 1 7 6 , 2 0 10 900 DATA 2 5 5 , 2 1 0 , 1 3 7 , 7 2 , 1 1 2 ,75 370 DATA 1 2 1 , 5 8 , 3 , 5 0 , 1 3 2 , 2 4 4
, 3 7 , 4 , 1 6 5 , 2 0 7 , 1 5 2 , 1 7 5 , 2 5 2 , 2 1 91

4 , 1 7 5 , 1 4 4 , 2 0 4 8
640 DATA 1 8 2 , 4 , 2 2 4 , 1 8 4 , 5 5 , 1 0

1 9 6 , 2 3 2 , 1 7 4 , 1 9 6 , 2 2 4 , 1 8 4 , 8 0 , 119,105,66,119,24e5
1 , 1 7 7 , 7 4 , 2 0 8 6 8 , 4 4 , 9 , 2 2 4 , 1 0 6 , 1 6 0 , 4 5 , 9 8 , 6 5 , AS 910 DATA 1 , 5 4 . 3 1 3 . 5 5 , 1 4 3 , 2 5 , 129 380 DATA 1 4 4 , 2 3 0 , 1 4 5 , 1 3 8 , 8 9 , 7 3 , 1 6 9 , 1 7 6 2 4 , 1 0 8 , 2 0 4 , 1 2 2 , 1 6 1 . 2 4 7 , 5 1 , 3 4 ,
1 8 8 , 2 0 8 , 2 0 9 , 1 2 1 . 1 7 7 , 1 7 7 , 7 5 , 1 EE 650 DATA 2 7 , 1 5 2 , 1 7 7 , 3 4 , 2 1 6 , 1 6 2 . 1 4 4 , 1 4 6 4
3 9 , 1 5 5 , 2 4 , 2 0 , 2 2 3 9 5 4 , 1 4 8 , 1 5 6 . 3 6 , 1 1 , 7 8 , 1 2 8 , 4 7 , 1 DC 920 DATA 8 5 , 2 5 3 , 1 3 8 , 1 5 2 , 1 4 9 ,

17 390 DATA 1 5 4 , 1 5 4 , 8 4 , 6 2 , 1 0 8 , 20,813,19e,73,100,134,140,54,4 BD
5 6 , 1 9 3 , 1 8 , 1 7 3 1
560 DATA 5 , 1 6 7 , 4 2 , 8 , 7 2 , 2 2 , 1 5

3 2 , 1 6 4 , 6 7 , 2 0 5 , 1 5 1 , 5 4 , 1 6 5 , 2 4 1
, 1 4 0 , 1 6 4 , 2 5 4 , 2 4 1 4

T5
9 , 1 4 4 , 3 3 , 1 5 3 5
400 DATA 1 6 5 , 8 2 , 5 4 , 1 5 1 . 1 3 , 1 5

6 , 1 8 7 , 5 8 , 1 2 9 , 1 0 5 . 2 0 3 , 2 3 2 , 7 2 ,
2 2 , 1 5 6 , 1 6 4 5

1)8 930 DATA 7 3 , 1 3 1 . 1 9 1 . 4 1 , 1 3 7 , 40,e10,178,12,101,39,77,104,s
4 , 9 4 , 6 , 1 0 2 , 9 0 , 5 6 , 4 2 , 2 5 4 , 1 9 2 , 6 5 570 DATA 1 7 1 , 1 7 2 , 1 5 9 , 2 2 , 1 2 9 , 7 , 1 5 4 , 2 8 , 1 5 9 1
3 5 , 2 0 2 , 1 7 0 2 1 9 , 2 4 , 2 , 5 9 , 1 4 1 , 8 4 , 2 0 7 , 4 8 . 8 2 , 86 940 DATA 1 8 5 , 1 8 1 , 1 , 2 1 7 , 2 0 9 , 188 410 DATA 1 5 2 , 8 7 , 2 0 4 . 7 4 , 2 1 1 , 7 1 7 8 , 1 3 9 , 1 6 3 6 0 5 , 1 9 3 , 2 2 9 , 2 3 6 , 1 0 4 , 1 0 0 , 7 0 , 1 0
0 , 3 4 , 2 4 , 4 5 , 5 5 . 7 3 , 2 2 9 , 1 7 , 2 0 , 1 AO 680 DATA 1 8 5 , 4 7 . 2 4 0 , 2 1 2 . 7 4 , 1 8 , 6 , 1 4 8 , 1 9 5 , 2 2 8 7
9 6 , 2 3 3 , 1 7 2 5 4 0 , 7 5 . 1 6 2 , 1 0 6 , 1 5 , 1 4 6 , 6 4 , 1 9 4 , Al 950 DATA 1 2 7 , 2 2 3 , 1 5 7 , 7 1 , 2 4 6 ,

93 420 DATA 1 7 3 , 1 0 2 , 1 3 6 , 1 3 9 , 2 4 5 1 0 3 , 1 7 1 , 1 0 , 1 9 3 5 1 5 6 , 5 2 , 9 5 , 1 0 8 , 1 2 5 , 1 3 2 , 1 5 4 , 1 4
, 1 7 , 2 2 , 1 9 4 , 1 3 3 , 1 2 4 , 1 5 9 , 1 7 1 , 2 18 690 DATA 1 4 4 , 7 5 , 1 1 , 1 0 0 , 6 3 , 1 7 5 . 1 8 5 , 1 3 9 , 1 3 6 , 2 2 5 1

F5
0 6 , 3 6 , 8 6 , 1 4 0 , 2 0 8 3430 DATA 7,e4,I56,e.194,211, 8 , 2 5 1 , 6 8 , 1 8 9 , 2 4 5 , 5 5 , 1 4 , 3 6 , 1 4

3 , 1 7 4 , 1 8 , 1 7 5 4
38 960 DATA 1 5 2 , 1 3 7 , 1 3 5 , 2 0 6 , 3 4 ,

6 8 , 1 5 7 , 9 8 , 1 0 8 , 2 0 9 , 2 0 5 , 1 9 5 , 2 3
1 6 5 , 1 6 9 , 2 1 1 , 8 0 , 2 1 0 , 9 5 , 2 7 , 2 0 2 64 700 DATA 1 8 7 , 1 9 1 , 2 1 4 , 1 5 7 , 9 2 , , 2 2 2 , 4 2 , 1 5 8 , 2 1 4 9
, 4 9 , 1 6 , 1 8 8 6 1 4 9 , 9 1 . 4 3 , 1 4 5 , 1 6 9 , 5 3 , 1 1 8 , 2 5 1 65 970 DATA 2 5 3 , 2 7 , 1 1 1 , 1 8 1 , 2 0 9 ,

FD 440 DATA 1 9 3 , 1 0 5 , 8 9 , 1 6 2 , 3 4 , 1 , 8 , 1 3 4 , 4 8 , 2 0 4 9 1 8 7 , 1 2 3 , 5 5 , 2 6 , 7 1 , 1 8 9 , 1 7 8 , 1 6 1
6 3 , 1 6 1 , 7 8 , 8 0 , 2 2 3 , 5 4 , 3 9 , 2 0 9 , 0 01 710 DATA 6 0 , 2 6 4 , 1 0 9 , 1 0 1 , 1 2 3 , , 1 3 7 , 1 1 , 9 8 , 2 0 2 7
, 3 7 , 1 3 4 , 1 7 7 1 1 0 6 , 1 4 8 , 1 3 6 , 8 8 , 1 8 0 , 2 5 2 , 2 2 1 , 1 74 980 DATA 1 8 7 , 4 3 , 5 9 , 1 4 , 2 1 7 , 2 2

F9 450 DATA 1 6 9 , 1 7 0 , 1 1 6 , 1 1 8 , 1 5 0 8 7 , 7 6 , 1 7 2 , 1 4 1 , 2 3 5 4 5 , 4 4 , 2 1 9 , 1 9 . 9 0 , 2 0 9 , 2 0 5 , 4 3 , 4 1
. 1 0 4 , 2 1 1 , 1 9 7 , 1 9 6 , 5 2 . 3 3 , 8 3 , 2 7 06 720 DATA 7 1 , 6 8 , 1 0 8 . 1 1 2 , 1 8 5 , 1 , 5 5 , 1 5 , 1 6 8 6
, 4 2 , 1 3 , 4 9 , 1 7 3 0 7 8 , 5 8 , 2 1 8 , 2 3 5 , 1 0 , 2 3 2 , 1 9 8 , 1 0 8 80 990 DATA 2 4 1 , 8 4 , 1 3 6 , 2 0 5 , 1 4 5 ,C6 460 DATA 1 2 5 , 1 2 4 , 1 9 0 , 9 5 , 1 2 5 . , 8 0 , 1 5 8 , 1 6 , 2 0 3 5 7 2 , 2 , 5 3 , 2 1 4 , 3 8 , 1 0 5 , 2 4 3 , 2 2 7 . 2
6 6 , 1 7 6 , 9 0 , 7 2 , 1 7 3 , 2 5 , 1 8 0 , 1 5 9 , CO 730 DATA 1 4 0 , 5 8 , 6 7 , 2 5 3 , 1 9 9 , 2 0 6 , 2 7 , 2 0 1 , 2 2 0 0
1 4 1 , 1 4 1 , 0 , 1 8 9 4 0 , 7 3 , 2 2 1 , 3 4 , 1 0 6 , 1 9 . 1 0 4 , 2 0 1 , 2 Fl 1000 DATA 5 2 , 2 4 4 , 1 5 4 . 2 3 0 , 8 9 ,18 470 DATA 2 1 5 , 2 4 8 , 1 7 , 9 8 , 1 0 7 , 2 3 2 , 1 9 9 , 5 0 , 1 9 8 6 4 8 , 1 4 4 , 1 7 0 , 1 1 2 , 1 7 , 1 1 3 , 9 7 , 3 8 ,
3 3 , 1 7 2 , 1 2 1 , 7 5 . 2 7 . 3 6 , 5 9 , 2 3 4 , 1 E0 740 DATA 1 8 7 , 7 8 , 1 3 6 , 1 2 5 , 2 5 , 1 1 6 8 . 3 4 , 1 6 0 , 1 8 6 0
3 4 , 5 3 . 1 2 9 , 1 9 7 2 1 7 , 1 9 5 , 7 , 1 3 , 1 5 , 2 0 2 . 1 8 0 , 2 3 5 , 1 08 1010 DATA 1 5 2 , 9 3 , 1 3 3 , 6 5 , 1 1 . 5OF 480 DATA 1 5 3 . 9 7 . 1 6 9 , 1 5 7 , 1 0 3 , 3 4 , 1 7 0 , 2 9 , 1 8 5 0 4 , 1 4 7 , 2 7 , 5 5 , 1 1 5 , 1 1 7 , 3 5 , 1 8 8 . 8
4 6 . 2 1 0 , 3 3 , 1 6 7 , 1 5 2 , 1 7 1 , 8 9 , 8 7 , 02 750 DATA 1 2 1 , 7 8 , 1 5 5 , 7 0 , 2 1 5 , 3 8 , 1 5 8 , 1 4 7 . 1 6 0 7
8 5 , 5 4 , 5 2 , 1 8 3 5 6 , 3 4 , 1 8 1 , 2 1 0 , 2 2 5 , 1 9 5 , 1 0 7 , 5 2 , Cl 1020 DATA 6 6 , 7 4 , 1 2 3 , 2 4 2 , 1 2 2 ,CC 490 DATA 7 6 , 1 8 1 , 4 2 , 2 0 9 , 4 6 , 1 7 1 9 7 , 1 2 0 , 2 2 6 , 2 2 3 4 6 9 , 0 , 1 4 2 , 1 9 5 , 8 5 , 1 4 2 , 5 2 , 1 7 3 , 1
8 , 4 2 , 1 9 1 , 1 7 0 , 1 4 8 , 2 0 1 , 6 5 , 1 7 2 , FF 760 DATA 5 7 , 6 3 , 6 6 , 2 4 1 , 2 0 7 , 1 1 7 9 , 2 2 8 , 2 2 , 1 9 1 4
1 3 4 , 1 8 0 , 1 0 9 , 2 1 4 1 , 9 2 , 2 2 9 , 2 1 8 , 1 3 6 , 2 4 , 2 0 4 , 1 7 3 , 1 DO 1030 DATA 1 0 9 , 4 6 , 1 7 3 , 1 0 1 , 2 3 0EC 500 DATA 1 5 5 , 7 5 , 8 8 , 2 1 2 , 1 7 0 , 2 4 1 , 7 8 , 2 3 , 1 9 6 3 , 1 5 1 , 2 3 . 8 6 , 8 0 , 1 2 0 , 1 7 0 . 2 2 , 1 1 1
0 1 , 1 0 6 , 2 5 2 , 1 5 5 , 1 3 2 , 1 7 5 , 1 0 6 , 1 SE 770 DATA 5 5 , 5 8 , 4 3 , 4 3 , 1 5 7 , 8 4 , , 2 1 5 , 2 1 8 , 2 0 9 , 2 0 5 7
7 8 , 1 2 4 . 1 8 , 1 8 9 , 2 3 3 9 1 7 4 , 1 1 3 , 3 4 , 1 7 8 , 1 7 5 , 2 4 5 . 9 4 , 2 3 07 1040 DATA 1 1 3 , 1 2 5 , 1 1 8 , 4 5 , 2 0 .22 510 DATA 1 7 0 , 2 0 , 1 0 1 , 2 1 6 . 1 4 0 , 0 , 2 0 7 , 2 7 . 1 9 2 8 1 5 9 , 9 4 , 5 9 , 7 7 , 1 1 5 , 1 7 9 , 1 0 5 , 1 E 2
2 1 3 . 7 9 , 1 0 1 , 1 3 2 , 0 , 2 4 3 , 7 6 , 1 0 7 ,
1 7 4 , 1 0 0 , 9 3 , 1 9 6 5

133 780 DATA 2 3 5 , 1 3 2 , 1 1 1 , 1 7 3 . 8 1 ,
1 8 5 , 1 3 4 , 1 3 8 , 1 3 5 , 9 8 , 2 3 6 , 2 0 7 , 1 AF

, 5 3 . 2 4 5 , 1 8 0 , 1 8 5 11050 DATA 57,16e,e15,96,20e,
ES 520 DATA 5 0 , 2 0 2 , 1 5 5 , 8 4 , 1 6 5 . 5 5 1 , 5 4 , 1 2 2 , 1 4 0 , 2 3 3 2 2 4 1 , 3 5 , 8 4 , 5 9 , 6 7 , 3 5 , 1 7 2 , 2 3 5 , 2

0 , 2 4 9 , 1 6 6 , 1 0 , 2 0 3 , 1 7 7 , 1 1 4 , 1 7 6 38 790 DATA 7 7 , 1 2 4 , 2 1 5 , 1 1 5 , 1 2 1 , 1 8 , 1 6 9 , 5 , 2 0 7 7
, 8 4 , 1 8 , 9 3 , 2 0 3 7 1 7 1 , 1 5 8 , 1 9 6 , 1 5 9 , 2 0 5 , 1 0 9 , 7 0 , 3 22 1060 DATA 2 3 3 , 9 3 , 1 3 7 , 2 0 9 , 9 3 ,

4A 530 DATA 7 6 , 9 3 , 1 8 9 , 8 8 , 2 5 3 , 8 0,196,161,106,17e,143,206,e1, EE
4 , 1 5 1 , 1 5 5 , 7 3 , 2 1 5 4
800 DATA 6 9 , 6 6 . 1 0 3 , 9 4 , 3 7 , 1 2 7

2 1 5 , 4 2 , 8 2 , 1 0 5 , 5 3 , 1 9 7 , 2 4 3 , 5 4 ,
1 4 2 , 1 6 7 , 7 8 , 2 1 5 7

1 5 5 , 4 2 , 1 4 2 . 2 1 9 0 , 1 7 7 . 1 6 2 , 2 5 3 , 1 0 2 , 2 2 9 . 1 9 6 , 1 1 2 25 1070 DATA 1 5 4 , 6 7 , 1 7 1 , 9 1 , 8 7 , 1
88 540 DATA 8 5 , 8 1 , 2 3 3 , 2 0 0 , 1 3 0 , 1 , 6 9 , 7 7 , 1 6 4 , 2 0 3 3 7 1 , 4 1 , 1 7 1 , 1 7 2 , 6 4 , 1 4 3 , 1 2 1 , 9 9 ,

8 , 2 1 , 7 8 , 3 5 , 4 2 , 1 5 7 , 3 9 , 1 8 3 . 2 4 9 87 810 DATA 2 2 , 1 4 9 . 6 4 , 1 5 6 , 1 7 3 , 1 1 5 , 4 0 . 1 5 2 , 1 7 5 9
, 1 9 7 , 2 5 , 1 7 7 4 1 3 , 2 9 , 2 2 5 , 5 3 , 2 5 0 , 2 2 4 . 2 3 8 , 2 1 8 45 1080 DATA 2 4 6 , 2 4 0 , 1 5 8 , 4 1 , 1 7 81C 550 DATA 1 1 8 , 3 7 , 1 1 , 8 4 , 4 4 , 1 3 ,
5 7 , 1 5 1 , 1 4 4 , 8 5 , 2 5 3 . 1 5 3 , 0 , 1 5 4 . FT

. 2 3 9 , 1 7 1 , 1 4 5 . 2 4 6 9
820 DATA 2 3 4 , 1 3 1 , 1 7 , 8 0 . 1 7 1 , 2

, 1 9 1 , 2 3 , 1 0 8 , 2 2 1 , 5 8 . 1 5 4 , 1 3 8 , 105,14,185,108,2176
4 3 , 3 3 , 1 3 8 0 1 0 , 2 1 0 , 4 5 , 8 9 . 1 9 1 , 2 4 5 , 8 3 , 9 3 , 1 2C 1090 DATA 2 4 5 . 2 2 3 . 1 7 1 , 1 9 4 , 7 7

78 560 DATA 9 , 1 2 0 , 2 0 , 1 8 6 , 2 0 9 , 1 2 8 7 , 1 1 8 , 1 9 1 , 2 2 9 9 , 7 2 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 6 2
1 , 1 1 , 1 7 0 . 1 9 1 , 1 2 , 2 2 5 , 1 7 2 , 1 4 9 , AB 830 DATA 1 2 7 , 1 8 3 , 1 1 0 , 1 9 3 , 5 0 ,

PROGRAM: DESI GNER 8 A9 49 7 , 4 2 , 1 4 9 , 1 8 8 4 2 3 3 , 7 3 , 1 3 4 , 1 5 7 , 1 5 4 , 8 1 . 1 1 , 7 4 ,
20 570 DATA 8 7 , 1 0 , 1 6 6 , 7 7 , 2 0 6 . 5 4 1 6 2 , 1 4 7 , 4 0 , 1 9 5 9

, 1 0 5 , 1 3 7 , 1 4 0 , 1 0 6 , 1 7 0 , 2 1 2 , 1 7 , 75 840 DATA 2 3 7 , 2 1 8 , 1 6 9 , 6 2 , 1 8 , 2 DO 10 8 1 - 1 0 4  : 1 _ 5 0  : S A  -7oss
1 5 4 , 1 6 1 , 6 0 , 1 8 7 2 4 0 , 6 0 , 2 1 0 , 1 2 9 , 9 4 , 6 9 , 2 3 0 , 1 3 0 ,

SE 580 DATA 1 3 , 8 4 , 4 , 1 3 5 , 1 3 1 , 9 6 , 1 5 , 8 , 2 1 0 , 2 0 9 9 58 20 FOR L 0  TO BL:CX. . . 0:FDR
0 I D  I 5 : RE AD A:CXCX-f-A:POKE

YOUR COMMODORE may 1988
110
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9A41.. .164-D,A:NEXT D , 5 5 , 1 0 4 , 2 1 3 , 2 4 5 , 4 1 , 1 0 0 , 1 0 2 , 2 2 1 5 , 2 1 4 , 2 1 2 , 1 0 6 , 1 0 8 , 5 7 , 1 5 2 , 1115 30 READ A : I F  A><CX THENPRI NT 4 1 , 4 9 , 2 0 3 , 2 0 6 8 4 9 , 8 3 , 9 9 , 1 0 6 , 2 2 3 1
"ERROR I N  LI NE " i i . N+ ( L* 1 0 ) : 9 T 69 310 DATA 2 0 1 , 8 4 , 2 1 6 , 1 3 6 , 4 2 , 1 OA 680 DATA 1 3 9 , 1 9 0 , 1 4 1 , 1 2 9 , 1 7 3OP 0 6 , 1 9 9 , 3 9 , 2 4 2 , 6 4 , 1 . 2 2 0 , 2 1 4 , 2 , 4 6 , 9 7 , 1 9 9 , 1 5 1 , 1 5 2 , 2 0 4 . 7 2 , 1 9

40 90 NEXT L E N D 3 6 , 2 2 , 4 9 , 2 0 6 1 1 , 4 7 , 1 8 4 , 2 5 , 2 1 3 4DS SO DATA 2 2 0 , 2 0 9 , 1 5 3 , 7 1 , 2 0 , 5 0 90 320 DATA 2 5 2 , 1 9 8 , 1 3 7 , 4 4 , 2 1 8 , CO 590 DATA 2 0 3 , 1 3 1 , 1 9 7 , 1 0 4 , 1 5 7
, 2 0 2 , 3 9 , 1 5 2 , 1 1 , 5 2 , 2 2 9 , 9 0 , 2 0 9 1 0 1 . 1 9 7 , 7 9 , 3 4 , 1 4 8 , 7 6 , 9 1 , 1 3 3 , , 2 4 5 , 1 7 6 , 1 4 9 , 5 9 , 1 9 , 1 9 4 , 2 3 1 , 1, 1 9 9 , 2 3 2 , 2 0 9 6 1 7 1 , 7 5 , 1 5 7 , 2 1 1 1 3 4 , 7 9 , 9 9 , 1 5 4 , 2 2 6 981 60 DATA 1 0 7 , 1 6 1 , 1 2 6 , 1 7 6 , 9 5 , 6 71 330 DATA 8 6 , 1 5 2 , 2 4 1 , 9 3 , 9 8 , 1 9 72 600 DATA 2 2 9 , 2 2 9 , 1 7 5 , 3 9 , 4 7 , 7
8 , 9 3 , 6 9 , 6 5 , 9 , 1 9 3 , 1 1 2 , 1 3 2 , 2 0 3 4 , 2 8 , 2 2 0 , 1 4 0 , 1 2 0 , 1 6 2 , 1 9 3 , 9 , 9 7 , 1 1 4 , 2 4 2 , 2 1 9 , 1 4 7 , 1 5 1 , 1 6 6 , 1 8
, 2 1 6 , 2 0 1 , 2 0 2 1 , 1 8 7 , 9 9 , 1 9 3 6 9 , 1 2 1 , 1 0 7 , 1 2 9 , 2 3 7 33E 70 DATA 2 3 2 , 7 2 , 9 6 , 6 0 , 2 2 , 2 4 1 , 713 340 DATA 2 8 , 1 4 5 , 9 2 , 1 0 8 , 7 0 , 2 3 C4 610 DATA 4 . 2 0 7 , 1 7 1 , 1 9 9 . 8 0 , 1 7
1 5 1 , 1 8 , 2 2 , 1 9 2 , 1 7 6 , 8 8 , 2 0 1 , 4 0 , 0 , 1 1 6 , 1 9 7 . 4 6 , 9 7 , 1 4 9 , 1 9 8 , 9 3 , 1 0
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7 2 , 8 5 , 1 7 5 7 8 , 1 5 3 , 1 2 0 , 1 7 5 7 7 0 , 1 0 3 , 2 1 3 , 1 9 8 0A2 80 DATA 6 0 . 2 0 , 1 9 5 , 9 7 , 7 . 1 1 8 , 2 SS 350 DATA 1 7 8 , 1 6 4 , 1 9 1 , 8 3 , 3 9 , 2 AS 620 DATA 2 0 3 , 1 5 1 , 1 9 9 . 1 0 5 , 1 1 8
0 9 , 7 6 , 1 4 9 , 1 4 6 , 1 8 , 2 4 1 , 9 0 , 1 7 1 , 1 5 , 1 3 9 , 8 5 , 1 7 1 , 3 1 , 7 9 , 9 2 , 6 2 , 1 5 , 1 7 4 , 2 4 6 , 6 9 , 1 7 9 , 3 , 1 3 2 , 2 1 3 , 2 3
9 3 , 4 7 , 1 6 2 7 4 , 1 3 5 , 1 6 6 , 1 9 8 3 9 , 4 , 2 2 9 , 2 5 0 , 2 4 9 6AO 90 DATA 1 6 , 7 4 , 1 9 1 , 7 9 , 1 9 7 , 8 2 , 19 360 DATA 1 9 9 , 2 0 9 , 1 4 7 , 2 4 5 , 1 2 2 F3 630 DATA 1 5 2 , 1 0 4 , 1 9 0 , 2 4 7 , 2 4 0
1 7 3 , 1 0 0 , 1 8 8 , 1 4 4 , 1 7 1 , 9 0 , 1 1 2 , 1 , 1 0 7 . 2 0 4 , 2 3 , 1 3 5 . 4 2 , 1 7 5 , 1 2 7 , 1 ,
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4 8 , 2 3 8 , 9 , 2 0 0 8 4 , 1 8 , 1 5 7 , 1 9 4 , 2 0 6 6 1 2 , 1 9 9 , 9 8 , 1 9 8 93F 100 DATA 2 0 6 , 1 1 0 , 2 4 0 , 1 8 2 , 9 8 , 88 370 DATA 1 6 3 , 7 9 , 9 5 , 2 6 , 1 7 , 1 1 6 49 640 DATA 9 4 , 2 2 9 , 1 7 1 , 2 0 5 , 6 , 1 9
9 4 , 1 4 9 , 2 1 6 , 7 9 , 2 2 9 , 5 4 , 2 0 3 , 1 7 4
, 2 1 9 , 1 8 0 , 8 2 , 2 9 6 4

, 1 8 6 , 3 9 , 1 9 5 , 1 2 7 , 1 3 4 , 3 9 , 5 , 1 9 4
1 5 2 , 1 9 6 , 1 7 4 9

9 , 1 0 0 , 7 , 9 9 , 8 3 , 1 0 5
9
1 4 9 , 1 0 8 , 0 ,
7 2 , 2 3 6 , 1 9 1 8DE 110 DATA 1 9 9 , 1 4 6 , 2 5 3 , 5 3 , 2 2 1 , OC 390 DATA 1 0 0 , 1 6 2 , 1 8 9 , 6 8 , 1 8 9 , C6 690 DATA 1 6 6 , 2 4 1 , 2 1 5 , 1 7 4 , 8 5 ,

1 3 9 , 1 6 0 , 1 7 0 , 1 1 0 , 2 5 , 9 4 , 1 8 3 , 4 2 7 5 , 1 6 3 , 4 5 , 1 9 9 . 2 9 , 2 3 , 9 9 , 1 6 8 , 2 1 9 1 , 5 4 , 1 9 7 , 9 3 , 9 3 , 1 1 0 , 2 2 1 , 1 7 7
, 4 9 , 1 1 6 , 1 5 8 , 2 0 3 7 4 1 , 9 5 , 2 8 , 1 8 4 1 , 1 5 4 , 2 2 9 , 1 7 9 , 2 9 2 8F8 120 DATA 1 9 0 , 2 3 8 , 1 9 7 , 2 0 2 , 2 1 , 89 390 DATA 2 2 0 , 1 9 5 , 1 0 6 , 1 7 0 , 2 4 2 136 660 DATA 1 8 6 , 1 6 0 , 9 9 , 5 3 , 2 0 1 , 5
1 9 9 . 7 1 , 1 6 9 , 2 2 9 , 2 1 2 , 2 4 8 , 1 6 2 , 1 , 2 9 0 , 1 4 9 , 2 0 3 , 1 0 0 . 1 3 3 , 9 5 , 9 6 , 1 3 , 1 1 7 , 6 4 , 1 9 6 , 2 0 6 , 9 3 , 1 6 4 , 6 7 , 7
6 , 1 7 3 , 2 3 4 , 9 3 , 2 5 8 8 4 8 , 1 7 0 , 1 7 1 , 6 6 , 2 4 4 2 , 7 1 , 2 , 1 7 2 96F 130 DATA 2 9 , 2 2 3 , 2 5 , 1 3 6 , 1 0 6 , 9 91 400 DATA 1 1 2 , 1 4 9 , 1 3 9 , 1 6 9 . 3 8 . 3E 670 DATA 2 2 3 , 1 0 0 , 1 2 , 1 1 , 1 2 6 , 1
9 , 1 0 3 , 1 6 , 4 6 , 9 1 , 1 0 0 , 2 4 9 , 1 7 7 , 1 1 1 1 , 2 0 3 , 1 0 1 , 1 9 9 , 1 7 0 , 9 1 , 1 6 , 2 4 0 8 , 2 9 , 2 6 , 1 2 8 , 3 9 , 1 9 5 , 4 9 , 1 1 8 , 2
7 3 , 1 6 3 , 1 6 7 . 1 9 9 8 1 , 1 0 2 , 1 7 6 , 9 5 , 2 1 0 9 5 3 , 2 5 1 , 2 4 7 , 1 9 0 0FD 140 DATA 1 , 1 3 0 , 1 0 2 . 1 5 9 , 4 , 9 1 , CD 410 DATA 1 5 0 , 3 8 , 2 4 1 , 3 1 , 2 0 2 , 1 86 680 DATA 1 9 9 , 1 8 3 , 1 , 2 2 2 , 9 , 1 1 5
3 9 , 2 0 3 , 4 9 , 4 4 , 9 3 , 5 8 , 2 0 5 , 1 7 9 , 1 0 1 , 6 9 , 2 0 5 , 7 5 , 1 3 , 1 9 , 8 6 , 2 5 5 , 2 2 , 1 5 4 , 2 4 1 , 1 0 9 , 1 3 0 , 2 1 9 , 1 7 1 , 1 5 7
2 2 , 2 4 5 , 1 6 6 3 6 , 1 6 2 , 8 7 , 1 9 5 9 , 1 0 3 , 4 6 , 2 1 0 , 2 2 6 3

59 150 DATA 2 3 9 , 2 9 3 , 4 2 , 2 4 6 , 1 9 7 , 51 420 DATA 2 0 5 , 1 5 0 , 9 4 , 1 9 7 , 2 5 5 , EA 690 DATA 3 3 . 1 7 0 , 4 , 2 2 8 , 1 0 6 , 1 9
1 4 4 , 1 5 1 , 1 4 0 , 1 8 9 , 4 2 , 1 5 7 , 2 2 , 9 5 2 0 2 , 1 6 4 , 9 5 , 1 5 7 , 1 1 4 , 1 4 3 , 2 2 9 , 9 5 . 1 7 9 , 9 9 , 1 6 4 , 1 2 9 , 5 3 , 8 4 , 1 0 6 , 2
, 1 5 5 , 2 2 , 1 3 1 , 2 2 2 1 1 , 6 1 , 1 1 9 , 1 4 1 , 2 3 9 3 , 6 7 , 1 4 5 , 1 7 3 9

E7 160 DATA 8 3 , 9 4 , 1 3 3 , 1 7 0 , 2 0 3 , 2 92 490 DATA 1 8 , 3 2 , 6 , 1 0 , 2 4 9 , 1 5 9 , F9 700 DATA 4 2 . 2 4 2 , 9 3 , 7 6 , 2 4 6 , 6 5
1 2 , 2 0 1 , 1 6 6 , 3 2 , 6 3 , 2 4 0 , 3 7 , 4 2 , 6 1 6 , 2 , 7 0 , 5 3 , 1 5 8 , 1 2 3 , 5 0 , 1 2 9 , 2 3 , 2 2 2 , 1 7 4 , 1 4 0 , 2 0 2 , 1 9 4 , 1 . 2 2 0 , 1
0 , 1 7 0 , 5 5 , 1 9 1 1 2 , 1 0 2 , 1 4 0 7 3 7 , 7 9 , 9 9 , 2 2 3 1

69 170 DATA 2 1 0 , 4 6 , 9 4 , 1 9 8 , 8 3 , 2 2 A3 440 DATA 1 2 1 . 1 6 1 , 9 3 , 1 1 1 , 6 , 2 3 3C 710 DATA 3 , 1 2 0 , 9 0 , 1 6 2 , 2 3 6 , 1 1
9 , 2 2 3 , 2 1 3 , 4 5 , 1 3 4 , 1 3 8 , 1 9 , 4 0 , 2 0 , 6 5 , 1 6 8 , 1 0 2 , 1 5 2 , 9 5 , 1 3 4 , 5 3 , 1 8 , 1 2 1 , 1 7 9 , 2 1 2 , 1 0 6 , 7 9 , 1 4 9 , 1 3 2
4 7 , 1 7 0 , 5 5 , 2 1 3 4 1 0 . 6 1 , 8 2 , 1 6 9 3 p9 6 , 1 0 , 1 9 3 , 1 9 9 5

94 180 DATA 4 2 , 1 7 , 1 5 6 , 1 3 , 2 1 4 , 1 6 95 450 DATA 1 9 2 , 6 0 . 8 6 , 1 4 4 , 1 2 , 1 9 A9 720 DATA 1 1 7 , 1 5 6 , 1 9 7 , 9 2 , 2 1 9 ,
0 , 1 6 6 , 7 4 , 4 5 , 1 9 , 1 0 5 , 2 4 2 , 2 2 4 , 2 1 . 1 9 , 1 8 , 2 4 3 , 7 3 , 2 1 7 , 4 4 , 5 2 . 7 2 , 1 8 6 , 3 7 , 1 3 0 , 1 6 3 , 1 5 6 , 1 3 6 , 1 0 3 , 1
1 8 , 1 , 5 5 , 1 7 9 0 1 7 9 , 8 8 , 1 6 9 7 6 8 , 2 2 2 , 1 0 4 , 6 4 , 2 2 3 083 190 DATA 1 7 6 , 9 6 , 7 0 , 1 8 1 , 5 4 , 1 3 4F 460 DATA 1 3 0 , 1 9 0 , 1 0 3 , 1 7 2 , 1 0 2 7C 730 DATA 3 3 , 1 3 9 , 1 9 2 , 9 5 . 6 4 , 4 0
4 , 1 4 0 , 1 3 6 , 1 6 5 , 3 0 , 2 3 2 , 1 4 9 , 7 1 , J 0 4 , 5 0 , 7 . 2 4 . 2 4 1 , 2 2 7 , 7 9 , 1 9 1 , , 2 0 4 , 2 2 6 , 4 , 4 , 1 1 3 . 1 2 3 , 4 4 , 5 4 , 5
1 9 8 , 3 9 , 3 3 , 1 9 0 1 2 2 7 , 1 3 7 , 7 1 , 2 0 1 5 1 , 1 1 9 , 1 5 0 2

01 200 DATA 1 6 5 , 1 3 2 . 2 9 0 , 5 0 , 2 2 9 , 3E 470 DATA 1 9 4 , 2 1 9 , 1 4 9 . 8 , 1 6 2 , 5 OS 740 DATA 1 9 2 , 1 4 2 , 2 0 , 6 9 , 1 1 7 . 9
2 2 0 , 9 2 , 7 8 , 6 3 , 1 3 3 , 9 6 , 7 7 , 4 0 , 1 7 0 , 2 5 5 , 1 7 1 , 2 0 6 , 8 0 , 2 1 1 , 1 5 9 , 5 7 , 6 , 1 4 3 , 5 , 9 7 , 2 0 4 , 2 2 7 , 4 5 , 1 7 4 , 1 6
0 , 2 1 2 , 1 1 6 , 2 0 6 3 3 2 , 4 2 , 4 5 , 2 0 3 0 8 , 2 2 9 , 9 5 , 1 9 9 9

DC 210 DATA 6 1 , 7 3 , 6 6 , 2 0 2 , 7 1 , 1 1 , OA 480 DATA 3 6 , 1 0 3 , 3 7 , 1 9 5 , 5 0 , 7 0 SO 750 DATA 1 0 4 , 3 9 , 1 5 7 , 1 6 , 1 9 9 , 7
8 5 , 2 7 , 2 4 7 , 2 3 9 , 1 6 2 , 1 6 2 , 1 0 7 , 3 1 , 1 6 9 , 1 6 2 , 5 0 , 2 4 1 . 1 9 1 , 1 5 6 , 8 4 , 9 1 6 9 , 3 6 , 4 9 , 1 4 0 , 1 3 9 . 1 6 8 , 4 0 , 5 4
, 2 9 , 1 0 5 , 1 6 7 7 0 , 7 2 , 2 1 0 , 1 9 0 5 , 1 1 , 1 9 8 , 1 5 1 0

49 220 DATA 1 0 8 , 1 2 3 , 1 6 2 , 4 1 , 7 0 , 1 EA 490 DATA 1 6 3 , 9 8 , 1 4 2 , 1 2 9 , 5 7 , 1 29 760 DATA 1 9 6 , 2 1 4 , 1 8 0 . 1 2 4 , 7 4 ,
4 0 , 1 9 , 1 5 2 . 2 0 3 , 1 5 1 . 1 4 3 , 1 2 2 , 9 3 5 2 , 2 1 2 , 1 1 3 , 1 4 0 , 2 0 3 , 1 0 2 , 1 0 , 2 , 1 9 0 , 1 5 4 , 2 0 2 , 1 3 , 4 5 , 9 2 , 1 6 0 , 3 9 ,
, 5 3 , 2 0 9 . 2 0 2 , 1 9 8 7 1 6 6 , 6 9 , 1 9 , 1 7 5 1 2 3 0 . 1 2 4 , 1 4 0 , 2 1 1 680 290 DATA 1 6 8 , 2 2 0 , 1 6 8 , 7 0 , 1 1 , 1 7F 500 DATA 7 0 , 4 9 , 2 2 5 , 1 3 9 , 2 3 9 , 2 40 770 DATA 1 4 6 , 1 6 4 , 2 2 9 , 1 6 6 , 3 8 ,
2 3 . 1 1 9 , 1 4 5 , 1 3 3 , 9 4 , 3 9 , 1 6 9 , 1 7 1 9 , 9 0 , 1 3 7 , 8 7 , 1 1 0 . 2 1 0 , 8 5 . 1 0 8 , 1 1 0 5 , 9 3 , 9 4 , 7 6 . 2 1 0 , 1 8 4 , 2 0 4 , 1 2 9
, 1 2 , 2 0 3 , 6 4 , 1 9 0 9 7 4 , 7 0 , 1 7 3 , 1 9 9 5 , 9 6 , 1 4 6 , 2 4 8 , 2 3 0 959 240 DATA 7 7 , 1 5 1 , 1 1 7 , 1 3 7 . 1 9 1 , 68 510 DATA 1 0 9 , 9 , 5 4 , 1 6 8 , 1 5 9 , 9 , 73 780 DATA 1 6 8 , 1 0 5 , 2 1 6 , 2 0 5 , 5 7 ,
7 , 2 4 0 , 1 6 1 3 , 2 0 1 , 1 6 9 . 1 4 9 , 1 6 2 , 6 9 1 4 9 , 1 3 2 , 1 4 0 , 1 5 9 , 9 , 1 7 , 1 1 4 , 2 0 8 6 2 , 9 5 , 1 2 4 , 1 9 0 , 5 3 , 8 3 , 2 4 1 , 1 6 9 ,
J 9 9 , 1 8 7 , 1 8 , 2 2 2 7 J 4 4 , 1 0 9 , 1 6 8 9 5 9 . 9 3 , 1 8 , 1 9 9 468 250 DATA 3 3 , 1 8 7 , 2 0 1 , 6 9 , 1 2 0 , 1 85 520 DATA 3 2 , 3 9 , 9 1 , 2 0 4 , 3 0 , 2 9 0 60 790 DATA 1 0 6 , 7 0 , 2 3 0 , 6 6 , 7 7 , 1 8
8 6 , 8 5 , 1 6 2 , 1 2 0 , 2 5 , 1 4 5 , 2 4 1 , 1 9 6 , 1 3 0 , 7 0 , 1 9 9 . 7 5 , 1 2 . 9 1 , 2 1 0 , 1 7 0 5 , 1 4 9 , 1 2 , 9 0 , 2 1 9 , 2 1 6 , 2 1 3 , 1 0 , 2
, 2 0 5 , 1 4 2 , 7 2 , 2 1 9 9 , 6 8 , 6 0 , 1 6 7 1 4 5 , 6 6 , 2 1 1 , 2 1 5 9

28 260 DATA 1 1 7 , 8 9 , 1 0 7 , 4 6 , 1 8 . 1 5 91 530 DATA 4 2 , 3 5 , 1 3 1 , 7 6 , 7 3 , 2 2 1 BB 800 DATA 1 3 3 , 6 4 , 1 7 , 1 7 0 , 7 6 . 9 3
9 . 9 7 , 3 4 , 2 7 , 1 8 4 , 5 9 , 1 8 2 , 1 9 9 , 1 8 , 5 3 , 6 9 , 7 7 . 1 6 4 , 1 3 1 . 1 8 7 , 1 0 4 , 2 4 , 2 3 0 , 1 7 4 , 1 6 3 , 8 1 , 2 4 4 , 9 3 , 8 4 , 1 1
, 3 9 , 9 3 , 1 4 0 8 7 , 1 9 6 , 8 , 1 8 1 4 3 , 1 4 8 , 1 0 6 , 1 9 9 99A 270 DATA 1 5 9 , 1 5 6 , 1 5 6 , 1 3 9 , 4 6 , 58 640 DATA 2 4 2 , 1 4 3 , 1 3 6 , 2 4 7 , 2 2 , E9 810 DATA 1 9 7 , 2 1 3 , 7 1 . 2 9 , 7 0 , 1 7
1 9 0 , 8 0 , 2 6 , 1 6 7 , 7 7 , 7 4 , 1 3 , 1 0 1 , 1 2 1 , 6 1 , 1 4 0 , 7 2 , 2 2 5 , 6 8 , 1 0 1 , 7 0 , 1 2 , 9 3 , 8 9 , 1 1 3 , 1 4 8 , 1 0 6 , 1 9 7 , 2 1 3 ,
6 , 4 8 , 3 9 , 1 4 8 1 5 0 , 1 3 7 , 9 6 , 1 8 8 1 7 1 , 2 9 , 7 0 , 1 9 6 9

73 280 DATA 2 1 , 4 1 , 2 1 5 , 1 2 0 , 2 1 4 . 8
1 , 5 3 , 2 0 5 . 2 9 2 , 5 3 , 9 1 , 8 1 , 3 4 , 7 5 ,

41 550 DATA 4 , 9 0 , 2 3 7 , 1 0 4 , 1 0 6 , 1 42,21,e9,59,235,10e,104.15e,1
C4 820 DATA 1 7 2 , 1 1 0 , 8 8 , 2 1 6 , 5 2 , 2

2 , 2 0 9 , 1 3 2 , 2 4 0 , 1 7 3 . 1 7 6 , 5 1 , 2 0 0
1 7 9 , 2 1 1 , 1 8 6 6 1 4 , 1 3 9 , 1 2 , 1 6 9 6 , 9 9 , 1 8 , 2 1 7 , 2 1 6 2

BB 290 DATA 1 4 7 . 1 4 6 , 1 2 9 . 3 4 , 1 9 , 6 AC 560 DATA 1 0 6 , 2 4 1 , 4 2 , 1 1 9 , 9 . 1 0 75 830 DATA 8 6 , 2 3 3 , 1 1 2 , 6 0 , 6 9 , 5 7
0 , 7 0 , 2 0 8 , 8 , 3 3 , 1 7 3 , 0 , 7 8 , 2 0 4 . 2 6 , 1 9 9 , 6 9 , 5 4 , 5 4 , 1 9 1 , 1 4 6 , 8 2 , 7 6 , 5 2 , 1 9 9 , 1 7 7 , 1 7 7 , 1 3 1 , 2 0 3 , 1 4 3 ,
9 9 , 1 3 2 , 1 6 9 5 , 8 2 , 2 1 4 , 1 7 7 9 1 1 2 , 2 0 9 , 1 5 2 , 2 1 4 7

C6 300 DATA 2 3 , 9 3 , 2 2 7 , 9 0 , 6 8 , 2 1 5 69 970 DATA 2 0 1 . 2 0 1 , 7 5 , 1 5 2 , 1 0 9 , 3A 840 DATA 2 1 6 , 2 9 1 . 2 5 0 , 1 9 8 , 1 8 0
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, 2 6 , 1 0 9 , 1 1 9 , 1 9 , 3 2 , 1 2 7 , 3 6 , 2 1 8  F O 10 9 1 . 1 0 4  : 9 8 7 2 9 72 290 DATA 2 9 0 , 6 6 , 1 1 1 , 1 0 3 , 2 1 1 ,
, 2 1 , 2 8 , 2 2 , 1 5 1 3  5 8 20 FOR L 0  TO 8 L : C X 0 : F O R 1 9 0 . 2 2 , 1 8 9 . 1 3 2 , 3 4 . 9 8 , 7 4 . 1 5 7 ,

58 850 DATA 1 3 2 , 3 8 , 1 9 7 , 2 3 9 , 4 7 , 1 0 TO 15:READ A:CX-CX4-A:POKE 1 3 3 , 2 2 7 , 5 3 , 2 1 6 5
8 0 , 1 0 3 , 1 9 1 , 9 4 , 2 1 3 , 2 4 1 , 1 4 0 , 2 3 SAI -1*164-0,A:NEXT 53 300 DATA 1 7 3 , 7 9 , 1 4 9 , 4 5 , 5 3 , 1 4
8 , 3 6 , 2 0 1 , 4 3 , 2 2 9 3  A S 30 READ A ; I F  A) , ( c x  THENPRI NT 9 , 2 5 2 , 1 6 1 , 9 9 , 1 0 0 , 1 0 6 , 1 3 3 , 1 9 2

19 8E0 DATA 1 0 4 , 2 1 1 , 1 9 , 2 2 8 , 7 3 . 1 "ERROR I N  LI NE " ; LN+CL° 1 0 / ; S T . 1 2 3 , 1 7 7 , 1 6 3 , 2 1 5 3
5 5 , 1 2 1 , 2 3 3 , 1 3 3 , 2 8 , 1 0 0 , 1 7 7 , 1 6 OP 03 310 DATA 1 1 , 4 0 , 2 0 8 , 2 2 4 , 1 8 3 , 2
5 , 4 9 , 1 2 4 , 7 4 . 2 0 7 8  9 0 40 NEXT 1. ;END 0 3 , 2 0 9 , 2 2 7 , 4 2 , 1 9 3 , 1 9 1 , 1 2 6 , 2 4

55 870 DATA 1 2 9 , 1 7 6 , 0 0 , 1 0 8 , 6 9 , 1  D 5 50 DATA 9 7 , 2 0 1 , 9 7 , 2 3 3 , 1 9 8 , 1 4 6 , 5 8 , 1 0 7 , 1 5 5 , 2 4 1 3
0 5 , 8 6 , 1 9 2 , 3 5 , 2 3 8 , 1 8 2 , 1 0 6 , 8 6 , 6 , 1 9 5 , 2 0 3 , 2 4 5 , 2 4 , 2 0 4 , 1 4 1 , 8 9 , 71 320 DATA 4 3 , 8 0 , 9 , 2 2 1 , 1 2 2 , 1 3 1
1 3 1 , 9 7 , 1 6 7 , 1 9 7 3 1 2 6 , 1 4 5 , 7 7 , 2 4 2 1 , 2 6 . 1 1 3 , 1 7 3 , 4 3 , 4 1 , 1 4 1 , 1 3 9 , 2 02A 890 DATA 3 3 , 2 0 7 , 1 0 , 1 9 , 2 2 6 , 1 7  F A 60 DATA 1 4 1 , 1 6 6 , 4 5 , 1 6 7 , 9 2 , 1 9 , 6 7 , 2 5 , 1 3 9 9
, 1 9 , 9 3 , 1 9 6 , 9 4 . 9 2 , 1 8 . 1 3 0 , 9 5 , 4 5 , 1 4 7 , 1 5 4 , 1 5 8 , 1 0 9 , 9 7 , 1 6 5 , 1 6 7 CB 330 DATA 6 , 1 1 6 , 2 2 6 , 1 9 9 , 1 6 3 , 9
8 , 2 0 3 , 1 4 6 6 , 1 2 8 , 7 0 , 2 3 2 , 2 1 0 7 0 , 2 3 8 , 3 1 , 7 0 , 1 9 6 , 2 2 3 , 1 3 1 , 2 2 1 ,

56 890 DATA 1 4 , 5 , 2 0 , 2 2 8 , 1 6 3 , 3 3 ,  0 9 70 DATA 0 1 , 1 4 7 , 1 9 4 , 1 0 2 , 6 3 , 1 9 1 6 , 3 5 , 7 2 , 1 9 8 5
1 7 0 , 2 1 3 , 1 3 1 , 1 8 7 , 1 0 7 , 2 3 3 , 1 9 3 , 3 , 1 0 0 , 8 7 , 9 8 , 9 9 . 1 9 1 , 1 9 3 , 1 0 0 , 9 58 390 DATA 6 8 , 2 1 4 , 2 1 4 , 1 9 2 , 1 9 0 ,
1 2 7 , 8 1 , 1 9 6 , 2 1 0 3 7 , 1 1 2 , 1 1 9 , 1 9 6 5 1 3 4 , 1 4 0 , 7 , 1 4 9 , 7 5 , 1 1 0 , 2 2 1 , 8 4 ,

87 900 DATA 8 1 , 2 4 0 , 9 5 , 2 1 2 , 1 1 3 , 1  D E 80 DATA 1 0 9 , 1 , 2 1 , 1 6 2 , 7 3 , 1 6 2 , 1 1 7 , 9 9 , 1 1 9 , 2 0 6 2
4 8 , 1 2 4 , 2 3 , 2 4 5 , 2 8 , 1 0 1 , 3 1 , 9 , 2 5 2 0 2 , 2 2 1 , 1 3 , 7 5 , 1 6 , 9 2 , 1 8 6 . 1 9 5 , 01 350 DATA 1 2 9 , 1 , 1 2 , 2 1 4 . 1 1 , 8 2 ,
3 , 7 1 , 2 5 , 1 7 9 5 2 9 , 0 0 , 2 5 6 6 1 8 5 , 1 5 6 , 1 9 4 , 2 5 , 6 2 , 1 6 5 , 1 6 0 , 1 7

6F 910 DATA 7 0 . 2 2 0 , 1 7 7 , 1 7 6 , 1 1 0 , 90 DATA 1 7 6 , 2 4 4 , 1 8 6 , 1 9 0 , 2 7 , 1 1 , 2 0 1 , 2 4 9 , 1 9 7 2
1 5 , 1 6 3 , 3 3 , 8 , 3 7 , 1 1 1 , 2 3 8 , 9 2 , 2 14,217,25,1937 4 , 6 3 , 6 9 , 7 2 , 4 9 , 1 6 1 , 2 6 , 6 4 , 1 0 7 .

162 , 230 , 189S
30 360 DATA 4 5 , 7 7 . 0 4 , 7 9 , 1 6 9 , 1 0 6

, 1 0 6 , 2 4 2 , 1 2 9 , 7 5 , 8 3 , 8 7 , 1 , 2 0 , 4
93 920 DATA 2 2 8 , 4 1 , 6 4 . 1 1 7 , 2 2 6 , 2  B F 100 DATA 2 3 9 , 1 2 . 1 2 1 , 1 3 9 . 1 9 8 , 3 , 2 1 2 , 1 5 6 4

1 7 , 1 1 0 , 7 3 , 1 2 0 , 1 9 6 , 3 7 , 7 9 , 1 9 6 , 4 2 , 1 4 1 , 1 1 1 , 8 , 2 1 2 . 9 9 , 6 6 . 9 , 8 2 , 67 370 DATA 4 8 , 5 4 , 1 6 8 , 8 7 , 1 7 3 , 2 1
2 3 0 , 9 2 , 1 0 4 , 2 1 5 9 1 6 7 , 2 4 7 , 1 8 7 4 0 . 2 5 , 1 7 2 , 1 1 7 , 9 9 , 1 1 8 , 1 2 9 , 2 , 4 ,

E7 930 DATA 1 9 3 . 2 5 2 , 1 9 9 . 2 3 2 . 1 0 7  D O 110 DATA 1 2 , 1 8 , 2 0 . 1 9 4 , 1 , 2 2 2 , 4 , 5 1 , 1 4 6 1
, 1 7 2 . 1 0 6 , 2 4 1 , 1 6 7 , 1 2 8 , 1 1 0 , 1 6 1 8 9 , 6 2 , 1 6 5 , 1 7 6 , 2 4 5 , 2 0 4 , 2 0 0 , 1 9 CB 300 DATA 5 8 , 1 7 0 , 1 2 , 1 4 9 , 1 4 8 , 1
, 1 0 9 , 2 , 1 1 3 , 9 1 , 2 3 8 0 0 , 7 , 1 4 0 , 1 9 6 1 8 1 , 5 3 , 1 2 1 , 4 3 , 4 1 , 1 0 6 , 1 0 6 , 2 4 2 ,

DD 940 DATA 1 9 3 , 1 0 4 , 6 6 , 2 1 6 , 1 3 2 ,  O E 120 DATA 1 2 8 , 1 5 2 , 2 0 1 , 2 2 4 , 6 9 , 9 6 . 8 2 , 2 1 2 , 1 0 0 8
2 1 1 . 1 8 8 , 1 1 1 , 2 4 1 . 2 4 3 , 1 9 1 , 2 3 5 , 1 8 7 , 2 0 9 , 1 7 3 , 6 4 , 1 8 9 , 3 7 , 6 1 , 4 7 , BE 390 DATA 2 1 3 , 2 2 8 , 1 7 2 , 1 8 0 . 1 6 9
1 9 4 , 1 2 2 , 4 9 . 1 9 7 , 2 6 5 6 5 3 , 1 1 5 , 5 0 , 1 9 5 5 , 1 7 1 . 1 3 1 , 1 0 7 , 1 9 4 , 2 8 9 , 1 0 7 , 2 9 ,

78 950 DATA 1 7 6 , 7 2 , 1 2 1 , 2 1 4 , 2 0 4 ,  2 F 130 DATA 4 9 , 1 2 9 , 3 3 , 2 3 5 , 2 1 , 1 9 8 8 , 2 2 1 , 1 6 0 , 3 3 , 2 3 3 7
1 9 5 , 2 5 , 2 5 , 3 5 , 3 0 , 1 1 1 , 1 1 5 , 1 6 6 , 8 , 2 2 , 2 3 0 , 3 3 , 9 . 1 3 9 , 2 5 5 , 7 , 1 6 , 1 33 400 DATA 1 9 5 , 1 6 8 . 0 . 1 4 4 , 9 3 , 3 2
2 3 , 2 1 0 , 2 3 0 , 1 9 6 3 6 3 , 9 , 1 0 4 7 , 1 8 5

.
,
1 7 7 ,
2 5 4 .
2 1 5 ,
7 3 , 5
2 , 2 4
7 , 2

OE 960 DATA 2 1 5 , 9 0 , 2 1 2 , 8 0 , 1 0 8 , 1  B B 140 DATA 2 2 3 , 9 1 , 4 6 , 8 3 , 2 2 3 , 2 5 5 0 , 3 7 . 2 8 , 2 1 0 4
2 0 , 1 4 9 , 1 0 3 , 2 2 2 , 1 4 , 2 3 7 , 1 6 0 , 3 8 2 , 1 6 1 , 9 0 , 1 6 3 , 9 1 , 7 5 , 6 7 , 2 2 2 , 1 6 39 110 DATA 8 , 1 9 0 , 2 1 2 , 1 8 8 , 1 2 , 2 4
, 2 5 3 , 1 7 2 , 2 0 1 , 2 3 3 3 1 , 1 5 1 , 1 9 0 , 2 2 0 9 1 , 9 , 2 3 2 . 2 1 7 , 2 2 4 , 1 1 4 . 1 5 5 , 1 1 4 ,

7F 970 DATA 8 2 , 1 9 0 , 3 8 , 1 9 9 . 1 3 0 , 1  C 2 150 DATA 1 9 , 1 5 2 , 1 4 6 , 1 7 1 , 9 6 , 0 1 6 7 , 1 6 5 . 1 0 3 , 2 3 9 4
3 1 , 9 3 , 1 2 8 , 1 5 5 , 2 4 6 , 2 2 5 , 4 2 , 8 0 , 8 , 1 9 1 , 1 8 , 5 1 , 8 8 , 1 9 , 1 0 5 , 2 1 2 . 1 1 73 420 DATA 1 5 2 , 6 3 , 2 4 , 2 2 4 , 9 0 , 2 3
107, 65, 49, 19116 3 , 3 3 , 1 3 3 , 1 6 8 3 3 , 1 9 8 , 2 8 , 1 6 0 , 3 7 , 8 5 , 2 3 9 , 2 4 9 , 1

3C 990 DATA 8 2 , 1 3 8 , 1 3 0 , 1 7 7 , 5 1 , 8  9 F 160 DATA 6 , 1 8 4 , 1 8 6 , 1 7 1 , 7 0 , 1 7 5 4 , 2 3 0 , 2 5 2 , 2 3 7 6
6 , 1 6 6 , 2 7 , 1 7 2 , 1 0 9 , 7 6 , 1 4 9 , 9 2 , 1 3 , 2 5 5 . 1 2 , 6 9 , 1 1 6 , 3 2 , 2 3 9 . 2 1 8 , 1 29 430 DATA 3 1 , 2 0 , 1 0 7 , 1 0 5 , 1 0 7 , 9
4 7 , 9 7 . 2 3 4 , 1 9 2 2 9 9 , 1 3 2 , 1 0 8 , 2 1 6 8 4 , 1 7 7 , 1 6 5 , 1 4 0 , 1 9 3 , 2 4 8 , 1 9 8 , 2 ,

63 990 DATA 9 8 , 1 8 6 , 1 8 3 , 9 0 , 1 9 0 , 3  9 3 170 DATA 9 4 , 6 4 , 2 2 7 , 6 6 , 3 6 , 2 1 1 1 1 6 , 9 4 , 1 6 9 , 1 3 2 2
7 . 8 9 , 1 5 , 1 2 4 , 1 0 , 3 4 , 1 1 3 , 1 2 4 , 1 6 , 2 1 0 , 1 5 1 , 1 7 2 , 1 0 5 , 1 0 0 , 1 2 3 , 1 4 9 21 440 DATA 7 5 , 1 9 8 , 1 9 6 , 2 1 0 , 0 , 1 9
4 , 4 4 , 7 7 , 1 5 1 4 , 1 9 2 , 2 0 9 , 1 3 3 , 2 1 7 3 6 , 2 3 , 1 7 7 , 2 0 6 , 5 2 , 1 7 7 , 1 1 9 , 8 9 , 143 1000 DATA 9 0 . 1 5 . 4 6 , 2 4 . 1 9 0 , 2 1  9 0 180 DATA 8 6 , 2 1 6 . 2 0 5 , 3 5 , 9 9 , 6 8 5 4 . 1 9 5 , 1 4 3 , 2 1 5 9
7 , 1 4 9 , 1 3 5 , 1 7 7 , 9 5 , 4 0 , 2 1 6 , 1 1 4 , , 1 2 4 , 6 4 , 1 2 4 , 1 0 9 , 2 2 0 , 1 1 8 , 4 5 . 1 OF 990 DATA 1 1 3 , 8 1 , 1 4 7 , 8 2 , 3 , 7 0 ,
1 6 4 , 3 8 , 2 3 9 , 1 9 3 9 0 5 , 8 0 , 1 7 0 , 1 0 6 7 6 9 , 9 9 , 9 1 , 1 1 2 , 1 7 , 1 3 9 , 9 1 . 1 6 3 , 2

11 1010 DATA 2 6 , 6 4 , 1 8 5 , 1 6 6 , 2 2 9 ,  1 C 100 DATA 2 2 1 , 1 4 6 , 7 . 2 4 1 . 6 3 , 1 7 2 4 , 1 6 , 1 5 1 6
3 0 , 9 8 , 1 6 8 , 2 3 0 , 2 3 9 , 2 6 , 1 4 0 , 7 6 , , 1 3 1 , 1 7 7 , 2 4 3 , 9 9 , 1 2 0 , 5 7 , 1 7 , 2 3 8F 460 DATA 1 0 1 , 1 4 5 , 4 5 , 8 7 , 1 6 9 , 9
1 2 3 , 1 2 0 , 0 9 , 2 0 0 9 , 1 8 5 , 1 3 0 , 1 8 7 7 7 , 2 1 6 , 1 5 4 , 1 3 2 , 2 6 , 1 7 , 4 7 , 1 4 , 3 ,91 1020 DATA 1 8 2 , 3 8 , 2 2 9 , 2 8 , 2 1 0 ,  5 8 200 DATA 9 7 . 2 0 9 , 2 6 , 1 0 2 , 7 1 , 9 9 7 3 , 1 6 , 1 3 3 1
2 2 6 , 1 5 5 , 1 8 8 , 1 2 0 . 1 7 0 , 2 1 , 6 0 , 5 7 , 1 2 0 , 5 3 , 8 4 , 6 9 , 2 3 2 , 1 5 9 , 9 7 , 2 2 , Se 470 DATA 3 5 , 1 9 8 , 8 9 , 1 2 9 , 2 4 5 , 7

99
, 1 6 0 , 6 6 , 1 5 , 1 9 3 0
1030 DATA 1 7 , 1 6 1 . 1 3 8 , 1 0 0 , 1 6 1  O E
, 8 4 , 1 1 2 , 1 7 6 , 1 9 7 , 1 2 8 , 5 9 , 1 7 , 4 250,131,B4,1597

2 9 , 9 6 , 1 4 7 9210 DATA 168,68,1E36,211,12,e2,173,6,175,73,157,191,195,1
3 1 , 2 4 5 , 1 8 3 , 2 2 6 6

28

0 , 9 9 , 2 3 4 , 1 4 0 , 1 1 9 , 2 1 3 , 2 4 . 1 9 2 ,
6 9 , 1 1 7 , 1 3 2 , 2 0 5 7
480 DATA 1 5 0 , 5 7 , 1 8 1 , 1 3 5 , 1 3 9 ,
1 2 , 1 6 6 . 2 2 2 , 1 6 0 , 1 5 3 , 1 9 1 , 9 6 , 2 1

FF 1040 DATA 5 3 , 1 6 6 , 7 2 , 1 7 1 . 1 9 8 ,  E L I
2 0 5 . 8 6 , 1 4 0 , 9 4 , 5 1 , 1 3 8 . 1 8 0 , 7 9 ,

220 DATA 1 8 , 1 6 7 , 9 9 , 9 3 , 1 8 0 , 1 80,52,180,64,143,136,21o,5,e7 3F
2 , 1 9 5 , 9 9 , 2 1 1 , 2 3 4 1
490 DATA 1 3 8 , 2 4 9 , 2 2 9 , 8 0 , 2 0 3 ,

2 4 2 , 5 0 , 1 7 3 , 2 0 9 3 , 2 2 3 , 8 4 , 1 9 8 0 8 3 , 8 7 , 1 9 0 , 1 6 6 , 1 7 5 , 4 9 , 7 7 , 9 4 , 91B 1050 DATA 1 4 3 , 9 4 , 8 5 , 9 5 , 1 7 1 , 2  F A 230 DATA 3 6 , 4 7 , 1 7 0 , 1 8 , 2 3 , 2 1 3 0 , 1 5 4 , 1 9 8 , 2 2 0 4
4 8 , 2 5 , 2 2 0 , 4 3 , 1 1 6 , 9 3 . 4 1 , 9 0 . 1 7 , 9 , 1 , 1 7 6 , 2 2 4 , 3 5 , 1 1 2 , 2 1 9 , 1 3 9 , 28 500 DATA 1 0 1 , 9 3 , 1 2 1 , 1 0 6 , 1 0 6 ,
, 4 0 , 3 7 , 1 0 0 8 1 9 1 , 1 2 6 , 1 7 3 5 2 2 4 , 5 6 , 2 1 9 . 2 0 3 , 1 7 4 , 1 4 0 , 1 6 2 , 2

CS 1060 DATA 2 1 , 0 5 , 5 4 , 3 0 , 1 6 6
•
9 9  C S

240 DATA 2 2 7 , 2 2 0 , 1 5 6 , 8 7 , 2 0 7 , 5 1 . 9 9 , 2 4 9 , 2 9 , 2 3 7 3
, 1 7 1 , 1 1 7 , 1 6 9 , 1 6 8 , 4 4 , 1 3 7 , 1 7 8 . 9 , 8 , 1 6 4 , 2 1 8 , 2 3 9 , 0 , 1 3 8 , 7 7 , 1 7 7 5C 510 DATA 2 0 3 , 2 4 0 , 1 3 7 , 1 2 9 , 9 7 ,
1 8 1 , 3 5 , 1 8 6 , 1 8 0 1 , 1 2 8 , 6 9 , 2 1 2 3 6 1 , 2 7 , 4 8 , 1 8 5 , 6 9 . 3 7 , 2 5 3 , 1 7 2 , 2A7 1070 DATA 1 9 9 , 2 1 2 , 1 5 1 , 4 4 , 1 3 6  1 1 2 250 DATA 3 8 , 2 1 2 , 8 0 , 8 , 1 6 4 , 2 1 8 7 , 4 6 , 1 8 2 , 1 9 0 0
, 9 4 , 2 , 2 3 6 . 0 2 , 2 1 4 . 2 2 1 , 2 2 4 , 1 1 9 , 0 , 1 7 , 7 3 , 1 8 0 , 1 2 9 . 3 4 , 1 4 7 , 1 0 7 , 38 520 DATA 1 1 1 , 5 , 5 0 , 9 1 , 8 0 , 7 3 , 1
, 4 3 , 1 4 , 1 0 0 , 2 1 2 5 1 2 2 , 2 . 1 5 3 0 2 0 , 2 1 0 , 1 9 0 , 2 1 , 4 0 , 5 3 . 1 6 5 , 4 0 , 03D 1080 DATA 7 2 , 1 5 . 2 1 0 , 1 7 . 1 1 6 , 9  F B 260 DATA 4 1 , 5 4 . 1 7 7 , 1 2 8 , 1 4 4 , 1 8 , 2 3 , 1 3 2 8
2 , 2 0 3 , 1 4 9 , 2 4 , 2 1 1 , 2 0 0 , 6 8 , 3 2 . 1 6 4 , 2 1 9 , 1 3 0 , 4 , 7 , 1 3 9 , 1 9 8 , 2 3 2 , 2 93 530 DATA 9 9 , 6 5 , 1 8 3 , 1 3 3 , 9 6 , 1 2
4 9 , 4 2 , 1 1 4 , 1 7 1 4 6 , 6 8 , 2 4 4 , 1 9 7 5 7 , 1 1 9 , 2 3 9 , 9 9 , 1 1 0 , 1 6 1 , 7 , 2 4 0 , 781 1090 DATA 1 8 3 , 8 7 , 8 2 , 1 6 7 , 3 7 . 4  B E 270 DATA 1 0 8 , 4 7 , 2 9 , 1 7 2 , 9 6 , 9 , 2 . 2 2 5 , 0 7 , 2 0 6 8

7 7 , 1 0 9 , 1 , 3 2 , 9 2 , 1 8 2 , 2 3 . 1 0 4 , 1 7 AO 590 DATA 1 7 6 , 1 4 2 , 1 6 9 , 1 3 4 , 3 0 ,
0 , 2 2 1 , 1 3 8 8 1 9 9 , 1 0 1 , 2 1 , 1 7 7 , 1 7 2 , 1 3 0 . 2 2 0 , 1OF 290 DATA 1 3 7 , 2 4 , 2 0 , 1 2 7 . 9 , 1 9 7 8 3 , 1 5 5 , 2 2 , 7 2 , 2 1 0 3PROGRAM: DESI GNER 0 A5 5 1 , 2 4 2 . 1 5 9 , 7 2 , 9 9 , 1 5 S , 5 5 , 2 4 2 , 1 3
4 , 1 1 0 , 3 6 , 1 8 0 7

70 950 DATA 2 2 9 , 1 4 9 , 1 6 2 , 1 9 6 , 9 6 ,
1 6 3 , 1 3 3 , 1 7 0 , 4 4 , 7 4 . 1 5 1 , 1 9 4 , 1 1
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, 2 3 3 , 2 4 4 , 1 3 5 , 2 3 3 0 2 5 , 1 6 3 , 6 1 . 2 0 2 7
A7 560 DATA 1 1 7 , 1 0 . 1 4 0 . 1 2 1 , 6 8 , 8 90 830 DATA 2 3 9 , 2 2 4 , 1 0 2 , 1 6 0 , 1 6 9

8 , 3 0 . 2 4 1 2 1 5 , 1 5 3 , 4 3 , 2 1 9 . 1 , 2 3 2 , 5 , 6 5 , 2 2 6 , 1 5 4 . 9 4 , 8 5 . 1 0 1 ,
9 5 , 2 2 9 , 8 4 , 2 0 7 0 118, 19E1. 113, 2253

F9 570 DATA 1 1 1 , 1 6 8 , 3 6 , 2 3 5 , 1 2 0 , AD 840 DATA 1 E 3 , 8 , 1 5 , 1 6 5 , 2 2 9 . 8 6
6 6 , 7 , 1 0 1 , 1 5 , 1 1 8 , 1 5 6 , 3 4 , 7 8 , 6 5 J 3 7 , 1 0 8 , 1 0 3 , 2 5 , 3 4 , 2 , 5 5 , 2 0 1 , 5
, 1 1 5 , 9 9 , 1 5 7 5 3 , 7 5 , 1 4 0 3

39 560 DATA 7 4 , 1 0 0 , 1 2 7 , 1 8 1 , 6 9 , 1 6F 050 DATA 1 6 0 , 1 7 4 . 1 3 1 , 1 7 3 . 3 8 ,
5 4 , 6 2 , 3 7 , 1 9 6 , 5 2 . 1 7 7 , 0 2 , 1 5 3 , 1 1 1 , 2 3 7 , 7 4 , 7 8 . 5 9 , 1 6 2 , 2 4 , 2 0 . 1 0
6 1 , 1 0 6 , 1 9 0 , 1 9 2 1 2 , 2 2 , 1 0 9 , 1 5 9 4

64 590 DATA 1 5 1 , 1 1 0 , 1 8 1 , 2 8 , 7 E 1 , 2
, 1 8 6 , 1 4 , 8 3 7 , 1 7 6 , 5 4 , 1 4 9 , 2 1 6 , 1

Cl 860 DATA 3 6 , 5 2 , 4 , 6 8 , 1 8 1 , 1 1 9 ,
66,208,96,e2,1e1,105,246,12,

4 7 , 1 7 3 . 2 2 8 , 2 1 7 0 7 5 , 3 2 , 1 5 8 9
EO 600 DATA 2 4 9 , 1 6 . 1 0 2 , 2 0 3 , 2 0 3 , 132 870 DATA 3 , 2 4 1 , 5 , 2 2 4 , 5 3 , 1 2 2 ,

2 6 . 8 3 , 3 5 , 2 5 3 , 1 8 0 , 1 4 0 , 3 9 , 1 2 5 , 8 6 , 1 4 4 . 1 6 , 6 4 , 8 0 . 1 5 4 , 1 4 3 , 1 3 2 .
1 0 8 , 3 7 . 4 2 , 1 8 4 3 103 , 141 , 1741

FD 610 DATA 2 1 8 . 7 4 , 2 1 1 , 2 3 , 1 9 7 , 3 40 000 DATA 2 5 2 , 3 2 . 5 8 , 1 7 , 1 6 4 , 2 3
0 , 4 7 , 1 3 8 . 5 7 , 1 0 7 , 7 4 . 2 4 2 , 8 6 , 1 5 8 , 1 5 1 , 1 5 0 , 5 2 , 1 5 7 , 2 1 0 , 2 4 2 , 1 9 6
2 , 1 9 0 , 4 0 , 1 8 6 6 . 1 4 7 , 1 9 6 . 9 4 , 2 3 9 8

CS 620 DATA 2 4 1 , 1 2 4 , 8 1 , 2 0 3 , 9 0 , 5 AC 890 DATA 8 8 , 2 1 0 , 1 1 9 , 7 5 , 2 0 2 , 2
7
,
7
,
1
0
1
,
1
3
8
,
7
9
,
1
3
6
,
5
4
,
1
8
0
,
1
2

, 5 1 , 2 0 2 , 1 4 0 , 3 2 , 2 1 6 , 2 0 7 , 4 2 , 2 6
3 , 2 4 0 , 0 , 1 2 8 4 , 8 1 , 1 4 6 , 1 0 4 4

02 5 0  DATA 2 3 , 2 1 4 , 4 1 , 5 7 , 1 5 , 5 5 , A6 900 DATA 2 5 , 1 5 7 , 1 , 2 9 , 1 3 4 , 5 0 ,
1 6 3 , 1 7 2 , 1 1 4 , 2 2 6 , 2 4 9 , 5 4 , 7 4 , 2 1 4 8 , 9 , 7 , 2 3 5 , 5 7 , 1 4 6 , 1 1 3 , 0 3 , 2 0 8
1 , 1 6 , 3 7 , 1 8 0 3 , 4 7 , 1 3 7 9

5C 640 DATA 7 1 , 1 3 7 , 1 8 , 9 , 1 2 , 2 2 6 , 3C 910 DATA 1 7 5 , 1 7 , 4 9 , 1 5 5 , 2 2 5 , 2
7 6 , 1 8 6 , 1 9 7 , 1 2 8 , 6 9 , 1 6 5 , 2 4 1 , 3 4 2 4 , 1 0 0 , 1 4 0 , 3 . 1 9 8 , 1 5 1 , 1 5 1 , 1 2 9
, 8 4 , 1 1 4 , 1 7 7 1 , 1 5 3 , 5 6 , 7 8 , 2 0 5 9

FD 650 DATA 2 1 4 , 1 2 8 , 2 3 6 . 1 9 9 , 1 6 4 44 920 DATA 1 1 8 , 9 0 , 1 8 2 . 2 4 5 , 1 4 0 .
, 2 1 9 , 6 4 , 1 5 9 , 1 0 5 , 9 7 , 6 0 , 4 5 , 1 2 5 5 5 , 2 2 1 , 5 9 , 2 1 0 , 1 0 4 , 5 9 , 1 8 2 , 2 0 7
, 2 1 7 , 1 4 3 , 7 3 , 2 2 9 6 , 9 0 , 0 , 2 3 3 , 2 3 6 4

52 660 DATA 1 6 0 , 6 1 , 2 0 3 , 1 7 8 , 1 5 7 , 6C 930 DATA 5 , 1 7 9 , 3 6 , 1 3 7 , 1 6 4 , 1 6
2 4 0 , 6 4 , 1 8 6 , 1 3 7 , 1 7 4 , 1 0 4 , 1 9 0 , 2 3 , 8 0 , 1 7 1 , 1 2 5 , 1 5 5 , 1 2 6 , 2 2 7 , 1 3 9
1 3 , 2 5 2 . 1 2 , 1 8 4 , 2 5 5 8 , 8 2 , 1 8 4 , 9 , 1 9 9 1

98 670 DATA 7 3 , 1 6 7 , 1 6 5 , 5 6 , 8 3 , 1 8 76 940 DATA 4 5 , 9 2 , 7 , 1 1 4 , 2 1 3 . 6 6 ,
5 , 3 8 , 1 0 9 , 2 5 1 , 2 4 3 , 1 7 , 5 6 , 1 6 0 , 4 1 7 3 , 2 0 5 , 2 1 4 , 4 8 , 1 6 5 , 5 3 , 7 6 , 4 , 2
0 , 2 3 0 , 3 4 , 1 9 4 7 3 0

9
2 0
1 ,
1 9
1 2

77 680 DATA 113,124,81,203,155, 25 550 DATA 5 5 , 1 2 1 , 5 , 1 9 0 , 6 0 . 6 4 ,
9 3 , 1 4 8 . 1 E 6 , 1 0 3 , 1 1 1 , 1 9 5 , 1 6 8 , 7 2 1 1 , 7 0 , 2 3 3 , 5 5 , 2 4 6 , 3 7 , 2 7 , 1 6 4 .
, 2 0 , 2 7 , 1 6 , 1 7 2 2 2 1 0 , 1 5 2 , 1 9 0 0

Ci 690 DATA 1 0 7 , 1 5 3 , 1 4 4 , 1 1 9 , 1 0 9 DO 960 DATA 1 5 7 , 1 3 5 , 4 7 , 1 8 6 , 7 7 , 5
, 1 4 0 , 3 , 2 3 2 , 5 3 . 1 7 0 , 9 5 , 2 4 8 , 1 9 E 7 , 2 3 4 . 2 1 4 , 2 0 9 , 9 , 2 5 1 . 2 0 3 , 1 6 2 ,
, 3 7 , 4 2 . 2 1 8 , 2 1 4 0 2 , 6 0 , 9 3 , 2 1 2 9

44 700 DATA 5 2 , 1 4 8 , 1 6 6 , 4 7 , 1 3 9 . 2 39 970 DATA 1 3 0 , 1 4 9 , 1 1 6 , 2 3 7 , 8 4 ,
3 6 , 9 5 , 2 3 , 2 1 0 , 2 1 4 , 1 4 5 , 1 6 4 , 1 7 3 1 6 6 , 1 4 4 , 4 , 1 3 4 , 2 0 3 , 1 8 1 , 2 0 2 , 4 5
, 4 9 , 1 2 4 , 9 5 , 2 0 9 1 , 2 5 2 , 6 9 , 6 9 , 2 1 8 7

86 710 DATA 9 8 , 2 4 8 , 1 9 0 . 1 5 0 , 1 8 0 , 80 660 DATA 5 6 , 1 4 4 , 1 0 5 , 1 8 5 , 2 0 0 ,
7 , 1 1 1 , 1 0 5 , 5 7 , 1 4 4 , 1 5 2 , 3 8 , 1 0 5 . 8 3 , 1 9 1 , 1 6 6 , 2 0 0 , 5 1 , 5 6 , 3 4 , 1 0 1 ,
1 , 5 7 , 1 6 8 , 1 0 1 1 1 0 9 . 1 5 , 2 4 5 , 1 9 9 0

OF 720 DATA 7 , 1 1 1 , 1 0 5 , 5 6 , 4 1 , 1 E 0 FC 950 DATA 8 6 , 1 3 1 , 3 5 , 1 4 , 3 8 , 1 9 3
, 1 7 . 2 2 9 , 2 4 5 , 1 1 3 , 2 3 , 2 0 0
9
2 1 0 , B
6 , 1 5 2 . 1 4 6 , 1 9 3 0

. 8 1 , 1 4 7 , 5 0 , 2 4 0 , 5 2 , 1 5 6 , 1 9 5 , 9 5
,135,e4,1752

21 730 DATA 4 3 , 2 3 6 . 7 2 , 1 4 4 , 7 2 , 1 6 92 1000 DATA 8 7 , 1 0 6 . 1 6 , 8 , 1 8 7 , 5 0
2 , 2 1 3 , 1 2 6 , 2 3 7 , 2 1 8 , 3 7 . 1 2 5 , 1 3 7 , 2 4 3 , 2 1 . 2 0 3 , 1 7 7 , 4 9 , 7 4 , 1 3 1 . 1 9
, 1 8 , 1 9 0 , 1 5 0 , 2 1 8 2 5 , 2 1 2 , 2 0 4 . 2 0 5 3

20 740 DATA 1 8 0 , 7 , 1 0 2 . 1 3 , 1 7 1 , 1 4 CO 1010 DATA 1 5 0 , 2 6 , 2 1 1 , 0 0 , 1 5 6 ,
1 , 7 2 , 1 3 . 2 1 9 . 4 3 , 1 8 9 , 7 4 , 1 4 . 2 0 4 1 3 3

,
2 1 6
,
1 5 2
.
1 6 5
,
6 1 3
,
2 0 0
,
1 0 1
, 1

, 2 7 , 9 6 , 1 5 5 5 4E1. 53, 148. 10, 2021
FO 700 DATA 1 4 3 , 9 5 , 2 0 9 , 9 9 , 1 6 0 , 1 BD 1020 DATA 4 1 , 2 0 0 , 1 2 0 , 1 9 8 , 1 0 4

7 2 , 8 1 . 8 8 , 1 4 5 , 4 2 , 1 9 , 5 5 , 2 4 0 , 1 7 , 1 1 2 , 0 9 2 2 1 3 , 7 0 , 7 2 , 1 7 1 , 1 9 6 , 5 8
5 , 2 2 4 . 1 0 3 , 2 0 6 7 , 1 7 3 , 1 4 0 , 9 4 , 2 0 5 1

AA 760 DATA 1 6 0 , 7 , 1 2 4 , 1 8 , 9 6 , 1 4 5 FO 1030 DATA 5 4 , 1 0 6 . 1 9 9 , 2 5 2 . 1 2 ,
. 2 6 , 7 6 , 2 2 2 , 2 5 3 , 2 3 0 , 3 4 , 1 1 3 , 1 2 1 8 1

,
4 6
,
9 0
,
7
6 , 1
0 8 ,
2 2 6
.
2 2 9
,
2 1 3

4 , 9 5 , 7 6 . 1 7 9 9 , 2 3 , 1 9 8 , 2 4 2 , 2 2 4 4
FF 770 DATA 6 8 , 2 2 6 , 2 4 8 , 1 9 0 , 1 5 1 , 96 1040 DATA 2 4 1 . 1 6 4 , 1 9 6 . 2 0 2 , 3 1

5 3 , 1 4 9 , 7 2 , 1 3 0 , 2 5 1 , 2 0 4 , 1 4 7 , 1 6 , 2 9 , 6 1 , 1 2 4 , 3 7 , 1 3 2 , 2 2 3 . 4 3 , 1 8 6
3 , 2 4 1 , 1 2 . 2 0 5 , 2 5 1 0 . 1 2 , 2 0 6 , 4 2 , 1 9 E 3

l E 780 DATA 1 5 2 , 5 1 , 2 , 1 4 7 , 1 , 2 6 , 1 F2 1050 DATA 4 1 , 1 7 7 . 1 8 1 , 4 2 , 1 7 7 ,
4 9 , 1 5 4 , 6 1 , 2 2 3 , 9 1 , 2 2 , 1 0 9 . 1 4 0 , 9 7 . 2 5 4 , 1 9 0 . 1 5 9 , 2 2 , 3 6 , 4 , 1 0 5 , 6
2 1 1 , 1 3 5 , 1 7 1 3 2 , 1 3 3 , 1 3 7 , 1 8 1 7

96 790 DATA 1 6 6 , 1 5 4 , 1 7 9 , 4 , 1 0 5 , 1 4E 1060 DATA 1 , 2 6 , 9 1 , 1 5 , 2 6 , 9 1 , 1
0 0 , 1 5 4 , 1 2 2 , 0 5 , 2 4 5 , 2 4 2 , 3 6 , 2 0 5 4 , 1 3 8 , 1 0 6 , 1 0 9 , 4 9 , 1 0 4 , 3 3 , 9 6 . 6
, 2 3 0 , 1 6 6 , 1 2 , 2 2 6 9 4 , 7 3 , 1 0 4 0

02 000 DATA 1 0 5 , 7 3 , 1 7 , 1 2 6 , 2 1 6 , 1 38 1070 DATA 7 9 , 1 1 , 1 E 3 , 2 , 1 8 8 , 1 8 6
0 0 , 2 0 4 , 1 5 7 , 2 1 0 , 2 4 2 , 2 1 5 , 1 4 7 , 1 t 2 0 9 , 1 6 5 , 2 3 0 , 6 0 , 1 5 3 , 2 4 6 , 4 2 , 1
8 6 , 9 4 . 9 0 , 2 4 2 . 2 4 2 4 2 2 , 1 9 6 , 2 1 3 , 2 1 4 2

98 810 DATA 1 1 9 , 7 5 , 2 0 3 , 9 4 , 7 8 , 2 3 SO 1090 DATA 4 0 , 2 1 1 , 2 1 6 , 9 6 , 2 5 1 ,
3
,
1
2
1
,
1
0
7
,
1
2
9
,
1
4
2
,
2
5
1
,
8
7
,
2
0
8

6 6 , 1 1 , 2 4 2 , 2 4 8 , 7 6 , 1 5 1 , 2 4 1 , 5 , 1
, 2 7 , 9 3 , 2 4 6 , 2 2 1 2 5 1 . 5 2 , 1 0 1 , 2 2 0 3

48 820 DATA 1 7 3 , 9 5 . 1 4 3 , 2 3 3 , 3 0 , 2 29 1090 DATA 5 9 , 1 8 2 , 1 3 8 , 8 , 0 , 2 0 3
0 0 , 2 7 , 1 6 3 , 2 1 9 , 1 2 3 , 3 7 . 0 , 2 1 2 , 1 , 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 5 9 85 9

MOVING EXPERIENCE

PROGRAM: S P RI TE

F l  0  REM A S
E REMOWE
Y ONE I N

OA 1  REM 8 0 ,
140 , 150

Cl  2  REM

CIEID
A M &

YOU READ THE ARTI CL
THE R E M 5  ONE B
THI S ORDER:
9 0 , 1 0 0 . 1 1 0 , 1 2 0 , 1 3 0 ,

*mos
19 1 0  DA TA 0 , 0 , 0
37 2 0  DATA 2 5 5 , 0 , 0 , 1 2 7 , 2 5 2 , 0 , 1 0

6 , 2 5 2 , 0 , 4 2 . 1 7 1 , 1 9 2 , 4 2 , 1 7 1 , 2 4
0 . 2 7

55 3 0  DA TA 2 3 4 , 1 5 8 , 3 1 . 2 5 0 , 1 7 5 , 3 1
, 2 5 0 , 1 7 5 , 2 7 . 2 3 4 , 1 7 0

1C 1 0  DA TA 2 6 , 1 7 0 , 1 6 9 , 2 2 , 1 5 4 , 1 6 4
, 2 1 , 5 0 , 1 4 4 , 2 1 , 1 0 5 , 6 4 , 1 4 9 , 1 0 4
,O,SS

Ar 5 0  D A T A 8 4 , 0 , 8 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 . 0 , 0 , 0 , 0 , 0 , S , 0

64 6 0  F1JRA-932 TO 1396:REA1JB,R0K
EA, B: NEXT: POKE53254, 0

ES 7 0  POKE53260, 9 : P0KE53281. 9
C3 B O  REM P O K E 2 0 4 1 , 1 3
BA 9 0  REM F1 J K E 5 3 2 8 8 , 6
A7 1 0 0  REM POKE53265, PEEK(53268

) 0 R ( 2
-
1 )

5A 1 1 0  REM POKE53250, 100, POKE53
251 , 100

EB 1 2 0  REM P0XE53276, PEEK(53276
) 0 R( 2 ' 1 )

ED 1 3 0  REM P0KE532135, 0: P0KE5328
5 , 1 4

CF 1 4 0  REM GOSUB170
04 1 5 0  REM 6O5U6270
20 1 6 0  END
41 1 7 0  PRI NT"ECLRJ " : FOROOTD255

:P0KE53250,11:NEXT
20 1 8 0  PRINT"CDOWNBTLOCATION 5 3

250 Hn s  REACHED 2 5 5 "
A7 1 9 0  PRINT"EDOWNUNOW I F  THE N

INTH BYTE I S  SWITCHED ON"
Fl  2 0 0  PRI NT"USI NG P0KE53264, PE

EK(53264)OR(2^1) ": FORA. -1TD30
00: NEXT

12 2 1 0  P0KE53264, PEEK(53264)DR(
2
-
1
)
P
R
I
N
T
"
C
D
O
W
N
3
T
H
E  
S
P
R
I
T
E

DISAPPEARS"
OS 2 2 0  FORA. . 0T03000: NEXT: PRI NT"

CODWNTBUT POKE 5 3 2 5 0 , 0  BRI NG
S I T  BACK"

E7 2 3 0  FORA•OT03000; NEXT: PDKE 5
3250 , 0

70 2 4 0  PRI NT"AND I T  CAN CONTI NU
E ACROSS THE SCREEN"

6F 2 5 0  FO RA 1 T0 9 0 : P 0 K E 5 3 2 5 0 . A : N
EXT

88 2 6 0  RETURN
07 2 7 0  FORBOT01000 ; P0KE53264 , 0

: POKE53250, 0: FDRA. . 0T0255; P0K
E53250, A: NEXT

7E 2 8 0  R0KE53250, 0 : POKE53264, 2 :
F0RAI 1090 : POKE53250 , A : NEXTA
,B

AD 2 5 0  RETURN
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SO-COL VIDEO

*
1
0
1111•111

10 RE M
2 0  RE M   P R O G R A M  T O  RE TRI E V E
3 0  RE M " "  C H A R - S E T F I L E  FRO M D I S C
4 0  RE M "  A N D  RE P L A CE  I N  B O - CO L  S CRE E N
5 0  RE M   ( C )  D. A NDE RS O N 1 9 8 6
6 0  RE M
7 0  DA TA  A 2 , 1 F , B E , 0 0 , 0 6 , 2 C , 0 0 , 0 6 , 8 0 7
BO D A TA  1 0 , F 8 , A D , 0 1 , 0 6 , 6 0 , A 9 , 3 E , 5 6 2
9 0  D A TA  8 0 , 0 0 , F F , A 9 , 0 0 , A 0 , 8 0 , 6 5 , 1 0 3 4
100  D A TA  D A , B 4 , D B , A 2 , 1 2 , A 9 , 2 0 , 2 0 , 9 8 2
110  D A TA  3 0 , A 0 , E 8 , A 8 , 0 0 . 2 0 , 3 0 , A 0 , 8 7 5
120  DA TA  A 0 , 0 0 , 2 0 , 0 0 , A 0 , 9 1 , D A , C 5 , 9 1 5
130 DATA D0,Fe,Es,oe,A5,De,c8,110,169e
140  DA TA  D O , F 0 , 6 0 . A 2 , 1 F , B E , 0 0 , 0 6 , 1 0 9 3
150  D A TA  2 C , 0 0 , 1 J 6 , 1 0 , F 1 3 , 8 0 , 0 1 , 1 3 6 , 8 8 1
160  DA TA  6 0 , A 9 , 3 E . B D , 0 0 . F F , A S , 0 0 , 8 9 2
170  D A TA  A 0 , 8 0 , 8 5 , D A , 8 4 , J 8 , A 2 , 1 2 , 1 2 1 6
180  DA TA  A 9 , 2 0 , 2 0 , 3 0 , A 0 , E 9 , A 9 , 0 0 , 1 3 5 5
190  D A TA  2 0 , 3 0 , A 0 , A 0 , 0 0 , B 1 , 0 A , 2 0 , 8 4 0
2 0 0  D A TA  3 8 , A 0 , C B , D 0 , F 6 , E 6 , D B , A 5 , 1 4 8 9
2 1 0  D A TA  D B , C 9 , D 0 , D 0 , F 0 , 6 0 , 6 0 , 6 0 , 1 3 6 4
2 2 0  FO R A . " 0  TO  1 4
2 3 0  :  F O R  B - 0  T O  7
2 4 0  :  R E A D  MCS
2 5 0  :  P O K E  1 J E C ( " A 0 0 0 " ) + C A * 8 )
4
1 3 , D E C ( M C S )
2E 0 :  C S • . C S
4
D E C ( M C S )
e n  N E X T  8
2 8 0  :  R E A D  C T ;  I F  C I < > C S  TH E N  P R I N T  " D A T A  E RRO R" ; E ND
2 5 0  C S O
3 0 0  NE X T A
3E0 B L O A D " C H A R - S E T "
3 3 0  B A NK  0 ; S Y 9  D E C ( " A 0 4 9 " ) : R E M  TRA NS FE R CO NTE NTS  O F  S 8 0 0 0 - S U 0 0 0

INTO 8 0
-
C O L  
C H
A R  
R
A
M

4 RE M    ( C )  D. A NDE RS O N 1 9 8 6
10 FA S T: G O S UB  2 0 0 0 : B A N K  0 : S Y S  D E C ( " A 0 0 E " )
2 0  A L T I 2 E I P R I N I C H R S ( 1 4 ) :
30 H S
-
" N P
A N W
P W I
P P P
A P O
M M O
M P I
N
-

40 U S "
1 0
1
1
4
1 0
1
9
1 0
,
1
8
1 P I t t
g r A g l I
W E E I t
t I N A N
"

50 X - . 1 : Y - . 1
6 0  P R I N T"C 6 A U S E  CURSO R K E Y S ,  . S T O R E  CHA RA CTE R,  E S C S A V E  A N D  Q U I T ,

1 - S E T,  2 - C L E A R  P I X E L
65 R R I N T " A K F L I P  A B O UT X - A X I S ,  Y F L I P  A B O UT Y
-
A X I S ,

R..REUERSE CHA RA CTE R

7 0  P R I N T
BO P R I N T L E F T $ ( U S , 1 1 ) ; " a a L O W E R  CA S E  S E T "
9 0  PRINT"APIPIPIAIS;PPER CA S E / G RA P HI CS  5 E T9 1 8 1 "
100  GOSUB 9 9 0
110  P R I N T  " N a  1 2 3 4 5 6 7 6  • "
120  R R I N T " A U M  A I M "
130 P R I N T " a 2 M  A P O "
140 PRINT-giallo A 3 M "
150  P R I N T " A T •  2 4 M "
160 P R I N T " a 5 M  A 5 o "
170  P R I N T " a 6 M  A B M "180 pRINT-w•
I g o  P R I N T " 2 : 1 1  A D M "
2 0 0  P R I N T "  a 1 2 3 4 5 6 7 8  • "
2 2 0  G DS UB  4 7 0
2 2 5  DO
2 3 0  :  G E T K E Y  A S
2 4 0  :  I F  ( A $ . . . " N "  A N D  X < B )  O R  ( A S - - n -  A N D  X ) ' 1 )  O R  CA 5 . • "1 1 "  A N D  Y < B )
UP ( A s -
-
J r  
A N
D  
Y >
1 )  
O
R  
A
9 5
- "
A "  
O
R  
A
$
-
•
"
J
"  
T
H
E
N  
B
E
G
I
N

ESO :  P R I N T "  A t I P I D
1
"
4
" L E F T S (  H S  
X  )
4
L E F T S  
(  U
S ,  
Y )  
;

2 6 0  :  I F  C H ( X , Y ) 0  THE N P R I N T  " M  " : : E L S E  P R I N T  " A A  m r ;
e n  ,  B E N D
2 8 0  ;  I F  A S " N "  A N D  X < 8  TH E N  X X + 1 : G O S U B  4 7 0
281  :  I F  A S - " X "  T H E N  GOSUB 1 0 9 0
2 8 2  :  I F  A $ . • " Y "  T H E N  GOSUB 1 1 7 0
2 8 3  :  I F  A S . . " R "  TH E N  GOSUB 1 2 6 0
2 9 0  ;  I F  A S - 1 1 1 "  A N D  X > 1  T H E N  X . . X
-
1 : 6 O S U B  4 7 0
3 0 0  :  I F  A S . . " M "  A N D  Y < 8  TH E N  Y -Y 4 -1 ; G O 5 U9  4 7 0
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310 :  I F  AS - " J "  AND Y>1  THEN Y-.Y-1:GOSUB 4 7 0
330 :  I F  AS - " . - '  THE N GOSUB BOO
340 :  I F  A 5 " 1 "  THEN CH(X, Y). . 1:PRI NT"g9TRI "+LEFTSCHS, YD-* -

LEFTSCUS, Y/ ;"Al asi r l
350 :  I F  A 5 " 2 "  THEN CHCX, Y/ . . . 0:PRI NT"1attr i -LEFTS(HS, X)-1-

LE FTS ( US , Y ) ; "a l t " ;
360 :  I F  AS..."ig" THEN X-1 :Y -1 :GOSUB 4 7 0
370 :  I F  A S " '  THE N BEGI N
380 F O R  sel .  TO  8
390 :  F O R  X 1  TO  8
400 :  C H C X . Y ) . . 0
410 :  N E X T  X
420 ;  N E X T  Y
430 :  X 1 : 1 : G O S U F 3  5 0 0
440 :  B E N D
450 LOOP UNTI L AS. . CHRS(27)
455 BSAVE "CHAR- S E T", 8 0 , P 4 5 0 5 6  TO P 5 3 2 4 8 : P RI NT"J I 1 E . . . " : E ND
460 REM MOUE CURSOR
470 :  P R I N T  " A P O I M "
4
- L E F T S C H S , X )
+ L E F T S ( U S , Y ) ;

480 :  I F  CH(X, Y) . . . 0  THEN P RI NT "AK"; : E LBE  P RI NT "M24-80"
;490 RETURN
500 REM P RI NT OUT CHAR ONTO GRI D
510 :  P  R I NT " P P  LPN" ;
520 :  F O R  Y•-1 TO  8
530 :  F O R  X 1  TO  8
540 :  I F  CH( X , Y / - 1  THEN P RI NT"Aa  M"; :ELBE FRI NT"M " ;
550 :  N E X T  X
560 :  P R I N T C H R S ( 1 3 ) ; " fl r ;
570 :  N E X T  Y
560 :  X - 1 : Y - . 1 : G O S UB 4 7 0
590 RETURN
GOO REM STORE I NTO  CHAR RAN
610 :  WI NDO W 1 5 , 3 , 7 9 , 1 0
620 :  P RI NT" UP P E R CASE/GRAPHICS,  O R LOWER CASE CHARACTER SET?'
690 :  P R I N T " ( U / L )  > "
635 :  D O
640 :  G E T K E Y  AS
650 :  L O O P  UNTI L ( A S - " U "  OR A S " L " )
650 I F  AS ="U" THEN ALT- 0 : E LS E  ALT. •128
570 :  P R I N T  "USE LE FT & RI GHT ARROW KEYS TO  SELECT CHAR"
680 :  P R I N T
590 :  P O K E  DE C( "A0 7 F" ) , I NT( 5 8 0 / 2 5 6 ) : P O KE  DECC"A085") ,

(580  AND 2 5 5 ) : P O KE  DE C( "A0 8 A") , CN; S Y S  OECC"A077")
:REM POKE CHAR I NTO  80 -COL SCREEN

700 :  P O K E  D E C C " A 0 7 F " ) , I N T ( ( 5 8 0
4
- D E C ( " 8 0 0 " ) ) / 2 5 6 1 : P O K E  
D E C ( " A 0 8 5 " ) ,

((5190-1-DECC"800")) AND 255) :POKE DEC("A08A") , 154-ALT:
SYS DE C( "A0 7 7 ") : P RI NT CN:REM & COLOUR

710 :  D O
720 :  G E T K E Y  AS
730 :  I F  AS"'"H" AND CN( 2 5 5  THEN CFP•CN.4.1
740 :  I F  AS - "H"  AND CN>0 THEN CW. CN-1
750 :  P O K E  DE C( "A0 7 F" ) , I NT( 5 8 0 / 2 5 8 ) : P O KE  DE C( "A0 8 5 " ) ,

(580  AND 2 5 5 ) :POKE DE C( "A0 8 A") , CN: S Y S  DE C( "A0 7 7 ") :
REM POKE CHAR I NTO  80 -COL SCREEN

760 ;  P O K E  D E C ( " A 0 7 F " ) , I N T ( ( 5 8 0
4
D E C ( " 8 0 0 " ) ) / 2 5 6 ) :

POKE DE C( "A0 8 5 ") , ( CS 8 0 4 - DE C( "8 0 0 ") )  AND 2 5 5 ) ;
POKE D E C ( " A 0 8 A " ) , 1 5
4
- A L T : S Y S  
D E C ( " A 0 7 7 "
) : P R I N T  
" ; C
N

770 L O O P  UNTI L ASCHRSC131
780 :  G O S UB 8 1 0
790 ;  P R I N T " 1 1 " : : G O S U B  5 0 0
800 RETURN
810 REM STORE
620 :  N 0 - 0
830 :  F O R  Y"' l  TO  8
840 :  F O R  X 1  TO  8
850 :  I F  C H C X , Y / 1  THEN NO N0 A- 2 1 ' ( 7 - ( X - 1 ) )
860 :  N E X T  X
870 I F  A L T
-  1 2 8  
T H E N  
B E G I
N

880 :  P O D E C ( " 3 0 0 0 " ) + C N • 1 5 4 - C Y - 1 1
890 :  P O K E  DE C( "A0 7 F") , I NT( P 0 1 2 5 6 ) ; P O KE  DE C( "A0 8 5 " ) ,

(PO AND 255 ) :POKE DECC"A08A") , NO:SYS DE C( "A0 7 7 ") : N0 . - 0
900 :  P O K E  DEC("C000")+CN* 161- (Y-1 ) , NO:NO. . 0
910 :  B E N D
920 I F  A L T
▪  O  
T H E N  
B E G I N

930 :  P O D E C ( " 2 0 0 0 " ) + C N * 1 6
4
. ( Y - 1 )
940 :  P O K E  DE C( "A0 7 F" ) , I NI ( P 0 / 2 5 6 ) : P O KE  DE C( "A0 8 5 " ) ,

CPO AND 255) :POKE DE C( "A0 BA") , NO : S Y S  DE CC" A0 7 7 " ) : ND0
950 ;  P O K E  DE C( "8 0 0 0 ") +0 N° 1 6 4 - ( Y - 1 ) , NO : N0 - 0
960 t  B E N D
970 :  N E X T  Y

ADVENTURE KIT

111
I
P
R
O
G
R
A
M
:  
W
I
N
D
O
W
.
B
A
S

1
AF
92 2 0  REM*  ADVENTURE K I T  5  *
1F 3 0  REM*  WINDOW HANDLER *
05 4 0  REM
BO 2 0 0 0  FORL0T037 : CX. . . 01FORD0T

015:READA:OX-CX4-A:P0KE419920+
L*164-D,A:NEXTD

82 2 0 1 0  READA: I FA<>CXTHENPRI NT"
ERROR I N  LI NE " ; 2 0 4 0 4 - ( L* 1 0 ) : 6
TOP

OF 2 0 2 0  NEXTL: END
DA 2 0 4 0  DA TA 7 6 . 9 6 . 1 9 5 , 0 . 0 . 0 . 0 , 0

, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 5 1 , 6 1 8
99 2 0 5 0  DA TA 7 2 , 7 4 , 1 1 0 . 7 4 . 6 4 , 2 5 1

, 6 4 , 7 4 , 6 8 , 1 1 0 . 6 4 , 1 2 3 . 8 9 , 7 4 , 7
8 . 2 3 9 , 1 6 2 8

FB 2 0 6 0  DA TA 6 4 , 7 5 , 2 3 3 . 7 4 . 6 7 , 2 3 8
' 6 4 . 7 5 , 2 3 3 , 2 1 8 , 6 4 . 2 3 8 , 6 4 , 7 4 ,
1 0 5 , 2 1 8 , 2 1 0 4

31 2 0 7 0  DA TA 6 4 , 2 3 8 . 6 4 , 1 0 6 . 1 0 5 , 2
2 3 , 1 0 7 , 0 , 7 5 , 2 3 9 . 2 4 9 , 2 2 2 , 7 5 , 2
3 8 , 6 9 . 9 5 . 2 1 6 9

E7 2 0 8 0  DA TA 1 5 . 1 3 8 , 0 . 6 3 , 0 , 1 0 , 3 6
.1 0 . 0 , 1 7 4 . 0 , 1 0 . 3 6 , 1 0 , 0 , 1 7 5 , 6
77

89 2 0 9 0  DA TA 0 , 1 0 , 1 6 9 , 2 6 , 0 , 1 9 0 , 3
6 , 1 0 . 5 9 , 1 5 5 . 0 . 6 2 , 3 8 , 1 0 , 1 5 , 1 5
5 , 935

FA 2 1 0 0  DA TA 3 2 , 7 7 , 1 9 7 , 1 4 1 . 9 . 1 9 5
. 3 2 , 7 7 , 1 9 7 . 1 4 1 , 5 , 1 9 5 , 3 2 , 7 7 , 1
9 7 , 1 4 1 , 1 7 4 5

82 2 1 1 0  DA TA 6 , 1 9 5 , 3 2 . 7 7 , 1 9 7 . 1 4 1
, 7 . 1 9 5 , 3 2 . 7 7 . 1 9 7 . 1 4 1 , 8 , 1 9 5 , 1
7 3 . 9 , 1 6 8 2

EF 2 1 2 0  DA TA 1 9 5 . 2 0 1 , 1 , 2 0 8 , 3 . 7 6 ,
6 7 . 1 9 6 , 2 0 1 . 2 , 2 0 8 , 3 . 7 6 , 1 9 5 , 1 9
6 , 2 0 1 , 2 0 2 9

ED 2 1 3 0  DA TA 3 , 2 4 0 . 3 0 . 2 0 1 . 5 , 2 4 0 ,
1 5 . 3 2 , 7 7 . 1 9 7 , 1 4 1 , 1 0 , 1 9 5 , 3 2 , 7
7 . 1 9 7 , 1 6 9 2

C7 2 1 4 0  DA TA 1 4 1 , 1 2 , 1 9 5 . 7 6 , 1 7 7 , 1
9 5 , 1 6 9 , 3 2 , 1 4 1 , 1 0 , 1 9 5 , 1 7 3 , 1 3 4
. 2 , 1 4 1 , 1 2 , 1 8 0 5

D8 2 1 5 0  DA TA 1 9 5 . 1 7 3 . 5 . 1 9 5 , 1 4 1 . 3
.1 9 5 . 1 7 3 , 6 . 1 9 5 . 1 4 1 . 4 , 1 9 5 , 3 2 .
1 1 , 1 9 6 , 1 8 6 0

55 2 1 6 0  DA TA 1 6 9 , 0 , 1 4 1 , 1 1 , 1 9 5 . 1 6
0 , 0 , 1 7 3 , 9 , 1 9 5 . 2 0 1 . 3 , 2 4 0 , 1 3 , 1
7 3 , 1 0 . 1 6 9 3

F8 2 1 7 0  DA TA 1 9 5 . 1 4 5 , 2 5 1 , 1 7 3 , 1 2 .
1 9 5 , 1 4 5 , 2 5 3 , 7 6 , 2 2 5 , 1 9 5 , 1 7 7 . 2
5 1 . 7 3 , 1 2 8 , 1 4 5 . 2 6 3 9

71 2 1 8 0  DA TA 2 5 1 , 2 0 0 , 2 0 4 , 7 . 1 9 5 , 2
0 8 , 2 2 4 , 3 2 , 2 4 6 , 1 9 5 , 2 3 8 . 1 1 . 1 9 5
'1 7 3 , 1 1 , 1 9 5 , 2 5 8 5

06 2 1 9 0  DA TA 2 0 5 . 8 . 1 9 5 , 2 0 8 , 2 0 8 , 9
6 . 2 -
.
. ,
1 6 5
,
2 5 1
,
1 0 5
.
4 0 ,
1 3 3
,
2 5 1
,

1 3 3 , 2 5 3 . 1 6 5 , 2 4 4 0
135 2 2 0 0  DA TA 2 5 2 , 1 0 5 . 0 . 1 3 3 , 2 5 2 , 2

4 . 1 0 5 . 2 1 2 , 1 3 3 , 2 5 4 , 9 6 , 1 6 9 , 0 , 1
3 3 , 2 5 1 . 1 6 9 . 2 2 8 8

913 2 2 1 0  DA TA 4 . 1 3 3 , 2 5 2 , 1 7 3 . 4 , 1 9 5
, 2 4 0 , 2 1 . 2 4 , 1 6 5 . 2 5 1 , 1 0 5 . 4 0 , 1 3
3 . 2 5 1 , 1 6 5 . 2 1 5 6

78 2 2 2 0  DA TA 2 5 2 . 1 0 5 . 0 , 1 3 3 , 2 5 2 , 2
0 6 . 4 . 1 9 5 . 1 7 3 . 4 . 1 9 5 . 2 0 8 . 2 3 5 , 2
4 , 1 6 5 , 2 5 1 , 2 4 0 2

4F 2 2 3 0  DA TA 1 0 9 , 3 . 1 9 5 , 1 3 3 , 2 5 1 . 1
3 3 , 2 5 3 , 1 6 5 , 2 5 2 , 1 0 5 , 0 . 1 3 3 . 2 5 2
. 2 4 , 1 0 5 , 2 1 2 , 2 3 2 5

10 4 4 4 4 4 4  * * * * * * * * *
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ADVENTURE KIT (Cont.)

83 2 2 4 0  DATA1 3 3 . 2 5 4 . 9 6 , 1 6 9 . 0 , 1 4
1 . 1 1 , 1 9 5 , 2 0 6 . 8 . 1 9 5 . 2 3 8 . 6 . 1 9 5
, 1 7 3 , 6 , 2 0 2 6

85 2 2 5 0  DATA1 9 5 . 1 4 1 , 4 , 1 9 5 . 1 7 3 . 5
.1 9 5 . 1 4 1 . 3 . 1 9 5 , 3 2 . 1 1 , 1 9 6 , 1 6 0
0 , 1 7 7 . 1 8 2 3

FO 2 2 6 0  DATA2 5 1 , 1 5 3 . 1 4 . 1 9 5 . 1 7 7 ,
2 5 3 . 1 5 3 . 5 5 , 1 9 5 . 2 0 0 . 2 0 4 , 7 , 1 9 5
, 2 0 8 , 2 4 0 , 2 0 6 , 2 7 0 6

85 2 2 7 0  DATA6 , 1 9 5 . 1 7 3 . 6 . 1 9 5 , 1 4 1
.4 . 1 9 5 . 1 7 3 . 5 . 1 9 5 , 1 4 1 . 3 , 1 9 5 . 3
2 , 1 1 , 1 6 7 0

90 2 2 8 0  DATA1 9 6 , 1 6 0 , 0 , 1 8 5 . 1 4 , 1 9
5 , 1 4 5 , 2 5 1 , 1 8 5 . 5 5 , 1 9 5 , 1 4 5 , 2 5 3
. 2 0 0 , 2 0 4 , 7 , 2 3 9 0

6A 2 2 9 0  DATA1 9 5 , 2 0 8 , 2 4 0 , 2 3 8 , 1 1 .
1 9 5 , 1 7 3 , 1 1 , 1 9 5 , 2 0 5 , 8 . 1 9 5 , 2 4 0
. 6 , 2 3 8 , 6 , 2 3 6 4

D9 2 3 0 0  DATA1 9 5 , 7 6 . 7 5 , 1 9 6 , 2 3 8 . 6
.1 9 5 . 1 7 3 . 6 . 1 9 5 . 1 4 1 , 4 , 1 9 5 , 1 7 3
. 5 . 1 9 5 . 2 0 6 8

3E 2 3 1 0  DATA1 4 1 , 3 , 1 9 5 . 3 2 . 1 1 , 1 9 6
,1 6 0 , 0 , 1 6 9 , 3 2 . 1 4 5 . 2 5 1 , 2 0 0 . 2 0
4 , 7 , 1 9 5 . 1 9 4 1

DD 2 3 2 0  DATA2 0 8 . 2 4 9 , 9 6 , 1 6 9 . 0 . 1 4
1
,
1
1
.
1
9
5
,
2
0
6
,
8
.
1
9
5
,
2
4
,
1
7
3
.
6
.

1 9 5 , 1 0 9 , 1 9 8 4
BD 2 3 3 0  DATA8 , 1 9 5 . 1 4 1 , 6 . 1 9 5 , 2 0 6

,
6
,
1
9
5
,
1
7
3
,
6
,
1
9
5
.
1
4
1
,
4
,
1
9
5
.
1

7 3 , 5 , 1 8 4 4
78 2 3 4 0  DATA1 9 5 , 1 4 1 . 3 . 1 9 5 , 3 2 , 1 1

,1 9 6 . 1 6 0 , 0 , 1 7 7 . 2 5 1 . 1 5 3 . 1 4 . 1 9
5 , 1 7 7 , 2 5 3 . 2 1 5 3

84 2 3 5 0  DATA1 5 3 , 5 5 . 1 9 5 . 2 0 0 . 2 0 4 ,
7 , 1 9 5 , 2 0 8 . 2 4 0 . 2 3 8 , 6 . 1 9 5 . 1 7 3 ,
6 , 1 9 5 , 1 4 1 , 2 4 1 1

AB 2 3 6 0  DATA4 . 1 9 5 . 1 7 3 , 5 , 1 9 5 . 1 4 1
.
3
.
1
9
5
,
3
2
,
1
1
,
1
9
6
.
1
6
0
,
0
,
1
8
5
.
1

4 , 1 9 5 . 1 7 0 4
51 2 3 7 0  DATA1 4 5 , 2 5 1 , 1 8 5 . 5 5 . 1 9 5 ,

1 4 5 . 2 5 3 . 2 0 0 , 2 0 4 . 7 . 1 9 5 . 2 0 8 , 2 4
0 . 2 3 8 . 1 1 , 1 9 5 , 2 7 2 7

09 2 3 8 0  DATA1 7 3 , 1 1 , 1 9 5 , 2 0 5 . 8 . 1 9
5 . 2 4 0 , 6 , 2 0 6 , 6 . 1 9 5 , 7 6 , 2 1 3 , 1 9 6
, 2 0 6 . 6 , 2 1 3 7

79 2 3 9 0  DATA1 9 5 , 1 7 3 . 6 . 1 9 5 , 1 4 1 . 4
, 1 9 5 , 1 7 3 . 5 , 1 9 5 . 1 4 1 . 3 . 1 9 5 , 3 2 ,
1 1 . 1 9 6 , 1 8 6 0

L I S T I N G S

SO-COL VIDEO (Cont.)

980 RETURN
930 REM P RI NT CHAR SETS
1000 F O R  I
,
1 0 1  T O  
e s s

1010 POKE DE C( "A0 7 F") , I NT( C1 2 0 0 4 - A) / 2 5 6 ) : P O KE  DE C( "A0 8 5 " ) ,:
( (12004-A) AND 2 5 5 ) : P O KE  DECC"A08A") , A:5YS  DE C( "A0 7 7 ")

1020 :  P O K E  D E C ( " A
0 7
F " ) , I N I ( ( 3 2 4 8
4 -
A ) / 2 5 5 ) : P O K E  
D E C ( " A
0 8 5 " ) ,

( ( 3 2 4 8 4 A)  AND 2 5 5 )  :POKE DECC"A06A") , 154-128:SYS DE C( "A0 7 7 ")1030 :  N E X T
1040 :  F O R  A - 0  TO 2 5 6
1050 :  P O K E  DE C( "A0 7 F") , I NTC( 1 6 8 0 +A) / 2 5 6 ) : P O KE  DECC"A085") ,

((16804-A) AND 2 5 5 ) : P O KE  O E C( "A0 8 A") , A: 5 Y S  DE C( "A0 7 7 ")
1060 :  P O K E  D E C ( " A 0 7 F " ) , I N T ( ( 3 7 2 8
4
- A ) / 2 5 6 ) : P O K E  
D E C ( " A 0 8 5 " ) ,

( ( 3 7 2 8
4
A )  
A N
D  
2 5
5 )
: P
O K
E  
D E
C (
" A
0 9
A "
) .
1 5
: S
Y 5  
D
E
C
(
"
A
0
7
7
"
)

1070 :  N E X T
1080 RETURN
1090 REM X - F L I P
1100 :  F O R  Y - 1  TO  4
1110 :  F O R  X - 1  TO  8
1120 :  A - C H ( X , Y )
1130 :  C H ( X , Y ) 0 H ( X . 9
-
Y ) : C H ( X , 9 -
Y ) A

1140 NEXT X:
1150 :  N E X T  Y
1155 G O S U B  5 0 0
1160 RETURN
1170 REM Y - FL I P
1180 :  F O R  X - 1  TO  4
1190 FOR Y  1  TO  8:
1200 :  A - c m c x , y )
1210 :  C H ( X , Y ) C H ( 9
-
X , Y ) : C H ( 9 -
X , Y ) . . A

1220 :  N E X T  Y
1230 :  N E X T  X
1240 :  G O S UB 5 0 0
1250 RETURN
1250 REM REUERSE
1270 :  F O R  T O  9
1280 :  F O R  Y 1  TO  8
1290 I F  CHCX , Y ) 1 .  THEN CH(X, Y) . . 0 :ELSE C H ( X , Y ) 1
1300 :  N E X T  Y
1310 N E X T  X
1320 :  G O S UB 5 0 0
1330 RETURN
2000 REM   M A C H I N E  CODE
2010 DATA A2 , 1 F, BE , 0 0 , 0 6 , 2 C, 0 0 , 1 3 6 , 8 0 7
2020 DATA 1 0 , FB, A0 , 0 1 , 0 6 , 5 0 , A9 , 3 E , 9 8 2
2030 DATA 8 0
,
0 0 , F F , A 9
,
0 0 , A 0 , 8 0
, 8 5 . 1 0 3 4

2040 DATA DA, 8 4 , DB. A2 , 1 2 , A9 , 2 0 , 2 0 , 9 8 2
2050 DATA 3 D. A0 , E 8 , A9 , 0 0 , 2 0 , 3 0 , A0 , 8 7 5
2060 DATA A0 , 0 0 , 2 0 , 0 0 , A0 , 9 1 , DA, C8 , 9 1 5
2070 DATA D
0
, F 8 , E 5 ,
0 8 , A S , D
B , C 9 , 0 0
, 1 5 9 8

2080 DATA 0 0
, F
0
,
6 0 , A 2 , 1 F
, 8 E ,
0 0 , 1 1 6 , 1
0 9 3

2090 DATA 2 C, 0 0 , 0 6 , 1 0 , F8 , 8 0 , 0 1 , 0 5 , 9 8 1
2100 DATA 6 0 , A8 , 3 E , 8 9 , 0 0 , FF , A5 , 0 0 , 8 9 2
2110 DATA A
0
.
8 0 , 8 5 , D
A .
8 4 , 0 8 , A
2 , 1 2 , 1 2
1 8

2120 DATA A9 . 2 0 , 2 0 , 3 0 , A0 , E 8 , A9 , 0 0 , 6 5 5
2130 OATA 2 0 , 3 0 , A0 , A0 , 0 0 , 8 1 , DA. 2 0 , 8 4 0
2140 DATA 3 8
, A 0 , C 8 , 0
0 , F 8 , E 5 ,
D 8 , A 5 , 1 4
8 9

2150 DATA 1 J 8 , C9 , 0 0 , 0 0 . F0 . 6 0 , 6 0 , A9 , 1 4 3 7
2160 DATA 3 E , 8 0 , 0 0 , FF , A2 , 1 2 , A9 , 0 0 , 8 0 7
2170 DATA 2 0 , 3 0 , A0 , E 9 , A9 , 0 0 . 2 0 , 3 1 1 , 7 4 7
2180 DATA A0 , A9 , 0 0 , 2 0 , 3 8 , A0 , A2 , 1 2 , 7 6 0
2190 DATA 2 0
,
3 D , A 0 , 6 0
.
6 0 , 6 0 , 6 0
. 6 0 , 7 3 3

2200 FOR A O  TO 1 8
2210 :  F O R  B O  TO  7
2220 :  R E A D  MC$
2230 ;  P O K E  D E C ( " A 0 0 0 " ) + ( A * 8 ) .
0
. 8 . D E U N C S )
2240 :  C S - 0 5 A - D E C ( M C S )
2250 :  N E X T  B
2260 :  R E A D  C T : I F  CT<>C5 THEN P RI NT "DATA ERROR":END2270 :  C 9 0
2 2 8 0  N E X T A
2290 RETURN
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L I S T I N G S

BYTING INTO 6510

RO UTI NE 1 0  D E  I N S E R TE D  I W O  M A I N  RO UTI NE
7E 0 ; S E E ,  I F  B E G .  O F  NE X T L I N E
SOO S T A  TEMPSTO RE
020
0 3 0
8 4 0
5117.0
1170

PRG -NANE:  B Y T * T Y P E N F I T E R
FI L E NA ME :  WORDWRAP RO UT.

8 8 0  C O M P A R E
8 9 0
9 0 0
9 1 0
9 2 0
9 3 0
9 5 0
9 6 0
9 7 0  J S R  WORDWRAP
9 0 0  J M P  CO NTI NUE
9 9 0
1000  C O M P A R E '  C L C
1 0 1 0  L D A  ,
, L I N E S T A R T1 0 2 0  A D C  4 4 0
1 0 7 0  S T A  < L I N E S TA R T
1 0 4 0  B C C  COMPARE2
1 0 0  I N C  > L 1 NE S TA RT
1 0 7 n  C O M P A R E 2  D E X
1 0 0 0  E N E  COMPARE
1 0 9 0
1 1 0 0  ; O T H E R W I S E  RECO VER L E T T E R  A ND
1 1 1 0  ; C O N T I N U E  A S  NORMAL
1 1 7 0
1 1 3 0  C O N T I N U E  L D A  T E M P S
-
I
-
O R E
10
2 0
7 0
4 0
5 0
6 0
7 0
0 0
100
110
120
14n
150
170

-
1
9
0

2 7 0
2 4 0
2 6 0
2 7 0
2 E 0
2 9 0
3 1 0
3 2 0

3 4 0
7 6 0
3 7 0
3 8 0
7 9 0
4 1 0
4 2 0
4 4 0
4 5 0
4 6 0
4 7 n
•
S
O
4 1 0

ID(.  0 < 1 0 6 4
STA < L I N E S TA R T
LDA 0 > 1 0 6 4
STA > L I N E S TA R T
LDX 0 2 4
I D A  eSCREENMEN
CNP < L I N E S T A R T
ENE COMPARF1
LDA •S CRE E NME M
CMP A J N E S T A R T
ENE COMPARE1

; I F  Y E S ,  C A L L  WORDWRAP RO UTI NE
;

ORB 5 0 1 0 0
;
TEXTSAVE E 0 0  * A 6
SCRNSAVE F O U  7 7
CULRSAVE E O U  7 5

I F  CURRE NT L E T T E R  I S  A  S P A CE ,
0
,
,
T
4
T
T  
F
O
R 
N
E
X
T  
K
E
Y
P
R
E
S
S 
A
N
D 
E
X
I
T

LDA 1EMP8VO RE
CMP 0 7 . 7
ENE STAR
-
T
-

O E
-
I
-
K E
Y  
O
S
P  
O
F
T
I
N

EEO O FTK E Y
31A T E M P S
-
H I R E

RTS
;SAVE CURRE NT T E x T F I L F ,  S CRE E N
; AND CO LO UR S CRE E N P O S I T I O N S
START L D A  < T E X T F I L E

STA <TE X 1 S A V E
J D A  > T E X 1 F I L E
STA >TE X TS A V E
LOP <S CRFE NNFM
STA <S CRNS A V F
LDA >SCREENNEM
STA >S CRNS A V E
LDA <SCREENCO L
STA <CO LRS A V E
LDA : )SCREENCO L
STA A : O L RS A V F

;GO B A CK  I N  T E X T F I L E  U N T I L  S P A CE
I S  FO UND

LDX # 0
LOY # 0

S M A C K  L D A  < 1 E X I S A V E
PNE W H I M
DEC >TE X TS A V E

NOHIGH D E C  < TE X TS A V F

ADVENTURE KIT (CONT.)

D4 2 4 0 0  DA TA 1 6 0 . 0 , 1 6 9 , 3 2 , 1 4 5 , 2 5
1 , 2 0 0 . 2 0 4 , 7 , 1 9 5 , 2 0 8 , 2 4 8 . 9 6 . 3
2 , 2 5 3 , 1 7 4 , 2 3 7 4

2D 2 4 1 0  DA TA 3 2 . 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
,
1 5
,
9 8
,
9 9

. 9 8 , 9 8 , 1 6 7 8

I
P
R
O
G
R
A
M
:  
I
R
Q
.
B
A
S

AF 1 0  REM
92 2 0  REM*  ADVENTURE K I T  5  *
113 3 0  REM*  EVENT DRI VER *
05 4 0  RE m* * * * * * * *  * * * * * * * * * * *
3F 2 0 0 0  FO RL O T0 1 3 : CX =0 : FO RDO T

015:READA:CX*.CX-FA:POKE506884-
L*164.1),A:NEXTD

82 2 0 1 0  READA: I FA<>CXTHENPRI NT
- ERROR I N  L I NE " : 2 0 4 0 - 1 - ( L * 1 0 ) : 5

TOP
OF 2 0 2 0  NEXTL: END
22 2 0 4 0  DA TA 7 6 , 2 9 , 1 9 8 . 7 6 , 6 7 . 1 9 8

. 7 6 . 1 7 3 . 1 9 8 . 7 6 , 1 9 8 , 1 9 8 . 0 , 1 4 3
,1 4 3 , 1 4 3 . 1 9 9 2

BA 2 0 5 0  DA TA 1 4 3 , 1 5 4 , 1 5 4 , 1 6 5 , 1 6 5
. 1 9 8 , 1 9 8 . 1 9 8 , 1 9 8 , 1 9 8 . 1 9 8 , 1 9 8
.1 9 8 . 1 2 0 . 1 6 9 . 8 0 , 2 7 3 4

57 2 0 6 0  DA TA 1 4 1 , 2 0 . 3 , 1 6 9 , 1 9 8 , 1 4
1 , 2 1 , 3 , 8 8 , 1 6 9 , 0 , 1 4 1 , 1 2 , 1 9 8 , 1
6 0 , 0 , 1 4 6 4

48 2 0 7 0  DA TA 1 6 9 , 0 , 1 5 3 , 0 , 1 9 9 , 1 5 3
, 8 . 1 9 9 , 1 6 9 . 1 . 1 5 3 , 1 6 , 1 9 9 , 2 0 0 ,
1 9 2 , 8 , 1 8 1 9

E3 2 0 8 0  DA TA 2 0 8 . 2 3 8 , 9 6 , 1 2 0 , 1 6 9 ,
4 9 , 1 4 1 , 2 0 , 3 , 1 6 9 , 2 3 4 , 1 4 1 , 2 1 , 3
. 8 8 , 9 6 , 1 7 9 6

BO 2 0 9 0  DA TA 2 3 8 , 1 2 , 1 9 8 , 1 7 3 , 1 2 . 1
9 8 , 2 0 1 , 6 0 , 2 0 8 , 5 0 , 1 6 9 , 0 , 1 4 1 . 1
2 , 1 9 8 , 1 6 2 , 2 0 3 2

113 2 1 0 0  DA TA 0 , 2 5 4 , 0 , 1 9 9 . 2 3 2 , 2 2 4
, 8 , 2 0 8 , 2 4 8 . 1 6 2 . 0 . 1 8 9 . 8 . 1 9 9 . 2
4 0 , 2 3 , 2 1 9 4

DD 2 1 1 0  DA TA 1 8 9 , 1 6 . 1 9 9 . 2 2 1 . 0 , 1 9
9 , 2 0 8 . 1 5 . 1 8 9 . 2 1 , 1 9 8 . 1 4 1 . 6 3 , 3
,1 8 9 , 1 3 , 1 8 6 4

OB 2 1 2 0  DA TA 1 9 8 . 1 4 1 . 6 2 . 3 , 1 0 8 , 6 2
, 3 , 2 3 2 , 2 2 4 , 8 , 2 0 8 , 2 2 3 , 7 6 , 4 9 , 2
3 4 , 2 5 4 , 2 0 8 5

60 2 1 3 0  DA TA 2 4 . 1 9 9 . 1 6 9 . 0 . 1 5 7 , 0 .
1 9 9 , 7 6 , 1 3 5 , 1 9 8 , 2 2 2 , 2 4 . 1 9 9 , 1 6
9 . 0 , 1 5 7 . 1 9 2 8

4D 2 1 4 0  DA TA 0 , 1 9 9 , 7 6 , 1 3 5 , 1 9 8 , 1 6
9 , 0 . 1 5 7 , 2 4 , 1 9 9 . 7 6 , 1 3 5 , 1 9 8 , 3 2
. 2 0 8 , 1 9 8 , 2 0 0 4

62 2 1 5 0  DA TA 7 2 , 3 2 , 2 0 8 , 1 9 8 , 1 7 0 . 1
0 4 , 1 6 8 , 1 3 8 . 1 5 3 , 1 6 , 1 9 9 , 1 6 9 . 0 ,
1 5 3 , 0 , 1 9 9 , 1 9 7 9

99 2 1 6 0  DA TA 1 6 9 , 1 . 1 5 3 , 8 , 1 9 9 , 9 6 ,
3 2 , 2 0 8 , 1 9 8 . 1 6 8 . 1 6 9 , 0 , 1 5 3 , 8 , 1
9 9 , 9 6 . 1 8 5 7

31 2 1 7 0  DA TA 3 2 , 2 5 3 , 1 7 4 , 3 2 , 1 3 8 , 1
7 3 . 3 2 . 2 4 7 , 1 8 3 . 1 6 5 , 2 0 . 9 6 , 2 5 1 ,
7 3 , 1 2 8 , 1 4 5 , 2 1 4 2
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BYTING INTO 6510 (CONT.)
5 0 0
5 1 0
5 2 0
5 3 0

1
I V A  .
. S C
R N S
A V E

BNE NO HI G H1
DEC •SUANSAVE
n r c  <S CRNS A V E540 w H I G H 1

! 4 , 0
! ; 70
5 B 0
5 7 0
6 0 0  ;
.610
6 2 0
61:0
6 5 0
6 6 0
6 7 0
6 0 0
6 9 0
7 0 0
7 1 0
7 2 0
7 7 0
7 1 0
7 5 0
7 6 0
7 7 0
7 8 0
7 9 0
s 0 0
8 1 0
1120
8 3 0
B 40
0 5 0
0 6 0
0 7 0
S 00
8 9 0
9 0 0
9 1 0
9 2 0
9'30
7 4 0
9 5 0
9 6 0
9 7 0
9 0 0
9 9 0
1 0 0 0
1 0 1 0  D F X
1 0 2 0  B N E  MOVELOOP
M7 . 0  1
1 0 4 0  ; W D A I E  T E X T E I L E ,  W . R E E N  A ND
1 0 5 0  ; C O L O U R  S CRE E N P O S I T I O N S
1 0 6 0
1 0 7 0  T V A
1 0 8 0  C L O
1 0 9 0  A D C  ‹ T E X T F I L E
1 1 0 0  ' T A  < T E X T E I L E
1 1 1 0  P C C  NO HI G H5
1 1 2 0  1  N U ) I E X T F I L E
1 1 3 0  1
1140 N O H I G H 5  T V A
1 1 5 0  G L C
1160 A D C  (srrimilmEm
1170 S T A  :scREEmmrm
1 1 8 0  P C fl
1 1 9 0  N CS .SCREFNMFM
1 2 0 0
1210  N O N I G N 6  1 Y A
1 2 2 0  C L C
1 2 3 0  A D C  <G EREENCO L
1 2 4 0  S T A  ' S CRE E NCO L
1 2 5 0  B C C  E X I T
I ZV 1  I N C  :
-
S C R E E N C O L
1 2 7 0
1280  ; E X I T  B A Ck  1 0  H A I N  k O I N I N E
1290
1 3 0 0  E X I I  R I G

NONIOH2

LDA <E NTRS A V E
PNE NO I NO N2
DEC >CO LRS A V E
DEC <CO LRG AVE

LD(, 44FxTsAvE),y
R.',2

11E
-
0 
S
•
A
C
E
C
O
U
N

'FIX
DNE GODACV

;
;GO FORWARD 1 0  B E G .  O F  WO RD
;
SPACEEONN I N C  < I E X TS A V E

ONE NO NI G H3
INC ) I F X
-
T G A V E

;
NUNI G H3

NONIGN4

I NC <SCRNgAVI T
UNE NO HI O N4
I NC )G O RNS A V E

INC <CO LRS A V E
BNE MOVELOOP
INC C O L R G A V E

;
;MOVE L E T T E R S  TO  NE W P L Y I TTI O N A ND
;PAD E N D  O F  O L D  L I N E  W I T N  S P A CE S
;
MOVELOOP L D A  ( T E X I S A V E ) , Y

STA ( T E X T E I L E ) , Y

IDA (scRw4vr),N
,STA ( S CRE E NM E M ) , Y
LDA 4 6
STA ( S C R E E N C O E ) , Y

A_DA 4 3 2
STA ( T E X T S A V E ) , Y
STA ( S C R N S A V E ) , Y
LDA 4 6
STA ( C O L R S A V E ) , Y

INY

L I S T I N G S
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MAY I INTERRUPT

* B O

8 5  1 0  RE M
91 2 0  POKE59280, 0 : POKES3281, 0 : P

RI NT"CUR, YELLOW, DOWNDLOADI N
•  PLEASE WAI T

EO 3 0  P RI NT"CDO W N3 J A FTE R R U N N I N
G T H E  S CRE E N W I L L  D I S P L A Y "

71 4 0  P RI NT"L O O W N3 RUB B I S H A N D  T
HEN THE DEMO WI L L  S TA RT. "

OD 5 0  6 l _ 5 7 8 1 . . 1 0 0 : 5 A - 4 0 9 6 0
0 7  6 0  FO R  L 0  T O  B L : C O : F O R

O TO 15 : READ A:CX-CX-4-A!POKE
SA4-1_•164-0,A

64 7 0  POKE 5 3 2 6 0 , A : NE X I D
8 8  8 0  RE A D A ; I F  A > < C X  TH E N P R I N T

"ERROR I N  L I N E "
1
L N -
4
- ( L * 1 0 ) : S T

OF
84 9 0  NEXT L
88 1 0 0  D A TA  1 6 2 , 0 , 1 8 9 , 6 7 , 8 , 1 5 7 ,

0 , 1 , 2 3 2 , 2 2 4 , 1 6 1 , 2 0 E 4 , 2 4 5 , 1 6 2 ,
1 3 , 1 8 9 , 2 0 1 8

A2 1 1 0  DATA 2 2 2 , 8 , 1 4 9 , 2 3 4 , 2 0 2 , 1
6 , 2 4 8 , 1 2 0 , 1 6 5 , 1 , 1 3 3 , 2 3 7 , 1 5 0 ,
0
1
1
3
2
,
1
,
2
0
2
8

29  1 2 0  DA TA  7 6 , 0 , 1 . 1 7 7 , 2 4 4 , 1 4 5 ,
2 3 8 , 2 3 0 , 2 3 9 , 2 0 9 . 2 , 2 3 0 , 2 3 9 , 2 3
0 , 2 4 4 , 2 0 8 , 2 7 1 0

BO 1 3 0  DATA 2 , 2 3 0 , 2 4 5 , 1 6 5 . 2 3 9 , 1
9 7 , 2 4 3 , 1 4 4 , 2 3 4 , 2 0 8 , 6 , 1 6 9 , 2 3 6
, 1 9 7 , 2 4 2 , 1 4 4 , 2 8 9 9

SS 1 4 0  DATA 2 2 6 , 1 7 7 , 2 4 2 , 1 4 5 , 2 4 0
, 1 6 8 , 2 4 0 , 1 6 5 , 2 4 0 , 2 0 1 , 2 5 5 , 2 0 6
, 2 , 1 9 8 , 2 4 1 , 1 5 6 , 3 1 7 6

24 1 5 0  DATA 2 4 2 , 1 6 6 , 2 4 2 , 2 0 1 , 2 9 5
, 2 0 9 , 2 , 1 5 1 3 , 2 4 3 , 1 6 5 , 2 4 3 , 2 0 1 , 6
, 1 7 6 , 2 2 6 , 1 6 5 , 2 9 4 0

67 1 6 0  DATA 2 4 0 , 2 4 , 1 0 5 , 2 , 1 3 3 , 2 4
0 , 2 0 1 3 , 2 , 2 3 0 , 2 3 7 , 1 6 0 , 0 , 1 7 7 , 2 4
0 , 1 9 7 , 2 3 6 , 2 4 3 1

EA 1 7 0  D A TA  2 4 0 , 3 9 , 2 3 E 3 , 0 , 4 , 1 4 5 ,
2 3 4 , 2 3 0 , 2 3 4 , 2 0 8 , 2 , 2 3 0 , 2 3 5 , 2 3
0 , 2 4 0 , 2 0 8 , 2 7 1 7

33 1 8 0  D A TA  2 , 2 3 0 , 2 4 1 , 1 6 5 , 2 4 1 , 1
9 7 , 2 4 7 , 1 4 4 , 2 2 5 , 2 0 8 . 6 , 1 6 5 , 2 4 0
, 1 9 7 , 2 4 6 , 1 4 4 , 2 8 9 9

CA 1 9 0  DA TA  2 1 7 , 1 6 5 , 2 3 7 , 1 3 3 , 1
•
9

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

36 2 0 0  DATA 2 4 0 , 1 3 6 , 1 4 5 , 2 3 4 , 7 2 ,
2 3 0 , 2 3 4 , 2 0 6 , 2 , 2 3 0 , 2 3 5 , 1 0 4 , 2 0
2 , 2 0 8 , 2 4 3 , 1 6 5 , 2 6 8 8

SA 2 1 0  DA TA  2 4 0 , 2 4 , 1 0 5 , 8 , 1 3 3 , 2 4
0 , 1 4 4 , 1 7 8 , 2 3 0 , 2 4 1 , 1 6 9 , 0 , 2 4 0 ,
1 7 2 , 1 , 8 , 2 1 2 8

0 8  2 2 0  D A TA  5 4 , 0 , 1 , 8 , 9 8 , 1 0 4 , 7 1 ,
4 3 , 2 3 6 , 8 , 9 8 , 1 0 4 , 2 2 , 8 , 1 8 5 . 7 , 1
0 5 7

213 2 3 0  DATA 1se,w4e56,413,se,
1 4 3 , 3 4 , 5 4 , 2 0 , 4 . 8 2 , 6 5 , 8 4 , 8 4 , 5
4 , 1 0 4 2

70 2 4 0  D A TA  0 , 1 1 , 1 6 2 , 0 , 1 8 9 , 1 1 5 ,
8 . 1 6 7 , 0 , 1 , 2 3 2 , 2 2 4 , 1 4 7 , 2 0 8 , 2 4
5 , 1 6 2 , 1 8 6 1

08 2 5 0  D A TA  0 , 1 9 9 , 1 0
•
9 , 1 5 7 , 0 , 2 ,

2 3 2 , 2 2 4 , 8 4 , 2 0 8 , 2 4 5 , 1 6 9 , 6 2 , 1 3
3 , 2 5 2 , 1 9 7 6

OF 2 6 0  D A TA  1 6 9 , 3 , 1 3 3 , 2 5 8 , 1 7 3 , 6
, 9 , 1 3 3 , 2 S 0 , 1 7 3 , 7 , 9 , 1 3 3 , 2 5 1 , 1
7 3 . 1 3 , 1 8 8 3

6 8  2 7 0  D A TA  9 , 1 3 3 , 2 4 8 . 1 7 3 , 8 , 8 , 1
3 3 , 2 4 9 , 1 6 5 . 2 4 8 , 5 6 , 2 2 9 , 2 5 0 , 1 3
3 , 2 5 4 , 1 6 5 , 2 4 6 3

0 3  2 8 0  D A TA  2 4 9 , 2 2 9 , 2 5 1 , 1 3 3 . 2 6 5
, 1 6 5 , 2 8 4 , 2 1 , 1 0 5 , 6 1 , 1 8 3 , 2 5 4 , 1
6 5 , 2 5 5 , 1 0 5 , 3 , 2 6 4 1
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37 290 DATA 1 3 3 , 2 5 5 , 7 6 , 0 , 1 , 1 2 0 , BA 560 DATA 2 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5 4 Fe 850 DATA 1 9 , 5 1 , 3 2 , 1 5 , 1 0 , 8 7 , 2
1 5 5 , 1 . 1 3 3 , 2 4 7 , 1 5 5 , 0 , 1 3 3 . 1 , 1 5 , 2 , 4 , 3 , 1 , 1 2 , 1 3 , 1 4 . 1 7 3 , 3 , 1 , 5 4 , 2 , 1 , 3 , 1 , 5 1 , 2 , 3 7 1
0 , 0 , 1 5 9 4 47 570 DATA 1 5 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 9 , 61 860 DATA 1 . 3 , 1 , 5 1 , 2 , 1 , 3 , 1 , 2 ,

F8 300 DATA 1 7 7 , 2 5 0 , 1 1 5 , 2 5 2 , 2 3 0 3 . 1 , 2 , 2 , 8 9 , 5 1 , 3 2 , 2 5 , 5 3 , 3 4 5 8 9 , 5 4 , 3 2 , 8 , 1 0 0 , 1 0 1 , 3 2 , 4 9 0
, 2 5 0 , 2 0 8 , 2 , 2 3 0 , 2 5 1 , 2 3 0 , 2 5 2 , P RE 580 DATA 5 1 , 5 4 , 5 1 , 3 , 5 3 , 5 2 , 5 1 FO 870 DATA 3 2 , 2 5 , 2 7 , 2 E 1 , 2 9 , 3 0 , 3

0 8 , 2 , 2 3 0 , 2 5 3 , 3 1 7 0 , 5 1 , 1 , 5 3 , 5 2 , 5 1 , 5 1 , 3 , 5 9 , 6 0 , 7 1 1 , 2 0 , 2 1 , 2 2 , 2 3 , 2 1 , 2 5 , 5 4 , 3 2 , 5 ,
69 310 DATA i6s ,2s t ,197,249,144 a 4 3 0

, 2 3 1 , 2 0 8 , 5 , 1 5 5 , 2 5 0 , 1 9 7 , 2 4 8 . 1 02 590 DATA 5 1 , 3 2 , 1 1 , 1 0 0 , 1 0 1 , 5 4 AF 880 DATA 5 2 , 5 1 , 5 1 , 4 , 5 3 , 5 2 , 5 1
4 4 , 2 2 5 , 1 6 2 , 4 , 2 8 5 0 , 3 2 , 1 6 , 1 0 0 , 1 0 1 , 5 4 , 3 2 , 1 6 , 1 1 2 , . 5 1 , 1 , 5 3 , 5 2 , 5 4 , 8 1 , 4 , 5 3 , 5 2 , 7 2

07 320 DATA 1 8 9 . 0 , 2 , 2 4 , 1 2 5 , 2 , 2 , 1 1 3 , 5 4 , 1 0 4 5
1 3 3 , 2 5 0 , 1 8 9 , 1 , 2 , 1 2 5 , 3 , 2 , 1 3 3 , 59 500 DATA 3 2 , 1 , 3 8 , 2 , 2 , 3 , 1 , 5 1 , 70 890 DATA 5 4 , 6 1 , 1 , 5 3 , 5 1 , 3 2 , 8 ,
1182 2 , 1 , 3 , 1 , 2 , 1 5 , 1 8 , 5 4 , 2 5 7 1 0 0 , 1 0 1 , 5 1 , 3 2 , 1 0 , 1 0 0 , 1 0 1 , 5 4 ,

10 330 DATA 2 5 1 , 1 5 5 , 2 5 0 , 5 5 , 2 3 3 , 78 510 DA1A 3 2 , 1 , 1 0 , 1 9 , 5 4 , 3 2 , 3 1 32 , 650
1 , 1 3 3 , 2 5 0 , 1 5 5 , 2 5 1 , 2 3 3 , 0 , 1 3 3 , , 1 0 2 , 1 0 3 , 3 2 , 3 2 . 2 0 , 2 1 , 2 2 . 2 3 , 2 OF 800 DATA 1 , 4 0 , 1 9 , 5 4 , 3 2 , 2 8 , 4 0
2 5 1 , 1 8 9 , 2 , 2 5 5 3 1, 591 . 1 9 , 3 2 , 3 2 , 2 5 , 2 7 , 2 8 , 2 9 , 3 0 , 3 1 .

03 340 DATA 2 , 1 3 3 , 2 5 2 , 1 8 9 , 3 , 2 , 1 SE 620 DATA 2 5 , 5 4 , 3 2 , 1 2 , 5 2 , 5 1 , 6 471
3 3 , 2 5 3 , 1 5 0 , 0 , 1 7 7 , 2 5 4 . 1 4 5 , 2 5 0 1 . 1 , 5 3 5 2 , 5 4 , 5 1 , 1 , 5 3 , 5 2 , 5 4 , 5 1E 910 DATA 2 5 . 2 7 , 2 8 , 2 9 , 3 0 , 3 1 , 5
, 1 5 5 , 2 5 4
5
2 3 7 2

77 4 , 3 2 , 7 , 5 3 , 5 1 , 6 1 , 5 1 , 5 3 , 5 2 , 5 4 ,
A l 350 DATA 5 5 , 2 3 3 , 1 , 1 3 3 , 2 5 4 , 1 5 SE 630 DATA 5 1 , 4 , 5 3 , 5 2 , 5 4 , 5 1 , 4 , 572

5 , 2 5 5 , 2 3 3 , 0 , 1 3 3 , 2 5 6 , 1 5 5 , 2 5 0 , 5 3 , 5 1 , 3 2 , 8 , 1 0 2 , 1 0 3 , 5 4 , 3 2 , 1 0 , 23 920 DATA 5 1 , 1 , 5 3 , 5 2 , 5 1 , 5 1 , 1 ,
5 6 , 2 3 3 . 1 , 2 1 2 3 737 5 3 , 5 2 , 5 4 , 6 1 , 1 , 5 3 , 5 2 . 5 1 , 5 1 . 7 1

05 350 DATA 1 3 3 , 2 5 0 , 1 5 5 , 2 5 1 , 2 3 3 I R 610 DATA 1 0 2 , 1 0 3 , 5 1 . 3 2 , 4 , 4 0 , 0
, 0 . 1 3 3 , 2 5 1 , 1 5 5 , 2 5 2 , 5 8 , 2 3 3 , 1 , 1 1 , 7 , 8 , 5 , 5 4 , 7 , 1 , 8 , 5 , 5 1 , 5 3 0 82 930 DATA 5 8 , 6 0 , 3 2 , 2 0 , 2 1 , 2 2 , 2
1 3 3 . 2 5 2 , 1 5 5 . 2 8 7 3 38 ESO DATA 7 , 1 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 1 , 2 5 . 2 0

FF 370 DATA 2 5 3 , 2 3 3 , 0 , 1 3 3 . 2 5 3 , 5 5 4 , 7 , 1 , 8 , 5 , 7 , 8 8 , 2 7 8 , i 1 1
, 2 5 2 , 2 0 8 , 2 0 9 , 1 3 8 , 5 5 , 2 3 3 , 1 , 1 7 21 660 DATA 1 9 , 3 2 , 3 2 . 2 0 , 2 1 , 2 2 , 2 55 640 DATA 2 1 , 2 2 , 2 3 , 2 4 . 2 5 , 2 0 , 2
0 , 1 5 , 1 5 0 , 2 3 2 3 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 5 4 1 , 2 2 , 2 3 , 2 1 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 1

SF 380 DATA 1 6 5 , 2 4 7 , 1 3 3 , 1 , 8 8 , 7 6 , 407 , 350
, 0 , 9 6 , 2 0 , 9 , 9 8 , 1 0 1 , 1 , 8 , 2 1 7 , 8 9 1F 670 DATA 3 2 , 1 2 , 5 2 , 5 1 , 5 1 , 1 , 5 3 80 950 DATA 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2
. 1352 , 5 2 , 5 1 , 5 1 , 1 , 5 3 , 5 2 , 5 1 , 5 1 , 1 , 5 5 5 , 5 4 , 3 2 , 8 , 1 0 0 , 1 0 1 , 5 1 , 3 2 , 4 , 4 0

30 390 DATA 0 , 1 9 2 , 1 1 7 , 5 . 0 , 0 , 5 1 , 3 . 585
3 2 , 2 5 5 , 5 4 . 3 2 , 3 0 , 5 2 , 5 7 , 5 5 . 5 5 , SE 580 DATA 5 3 , 5 4 , 3 2 , 1 4 , 1 0 0 , 1 0 1 AE 950 DATA 1 8 , 5 i , 3 2 , 1 6 , 8 5 , 7 , 7 ,
1011 , 5 1 , 3 2 , 1 5 , 1 0 0 , 1 0 1 , 5 1 , 3 2 , 1 5 , 1 e,6 ,54 ,7 ,4 ,e ,654 ,7 .375

27 400 DATA 5 4 . 5 7 , 1 , 6 5 , 5 5 , 5 1 , 5 7 1 0 , 1 1 1 . 1 0 4 0 F9 970 DATA 4,6,6,94,7,4,6,5,6EI
, 1 , 5 5 , 5 5 , 5 7 , 5 8 , 5 4 . 3 2 , 6 0 , 5 2 , 8 45 590 DATA 5 1 , 3 2 , 1 , 4 0 , 1 1 , 7 , 8 , 5 , 1 9 , 5 1 , 3 2 , 8 , 1 0 0 , 1 0 1 , 5 4 , 5 5 3
25 , S 1 , 7 , 1 , 8 , 6 , 7 , 7 , 4 6 , 3 3 1 CD 580 DATA 3 2 , 3 , 1 6 , 1 7 , 1 8 , 1 9 , 3 2

73 410 DATA 5 7 , 6 5 , 5 6 , 5 1 , 9 7 , 1 , 5 5 9A 700 DATA 5 4 , 3 2 , 4 , 4 0 , 1 9 , 5 4 , 3 2 , 3 2 , 1 5 , 1 7 , 1 8 . 1 8 , 5 4 , 3 2 , 7 , 6 6 , 3
, 5 5 , 5 7 , 5 8 , 5 4 , 3 2 , 1 7 , 1 4 2 , 1 4 3 , 5 , 3 1 , 1 0 0 , 1 0 1 , 5 4 . 3 2 , 3 . 1 5 . 1 7 , 1 6 98
4, 971 . 507 AB 990 DATA 6 4 , 6 1 , 4 , 6 7 , 5 5 , 5 4 , 5 1

ER 420 DATA 3 2 , 1 5 , 1 4 2 , 1 / 3 , 5 4 , 3 2 SE 710 DATA 1 9 , 5 1 , 3 2 . 1 3 , 8 2 , 5 4 , 5 5 7 , 5 5 , 5 1 , 5 1 . 1 , 5 7 . 5 8 . 5 4 , 8 1
, 3 4 , 3 9 , 2 , 2 , 3 , 1 , 2 , 2 , 8 9 , 5 1 , 5 4 7 0 , 4 . 8 3 , 8 2 , 5 4 , 5 0 , 1 , 8 3 , 8 2 , 5 1 , 8 0

00 98 1000 DATA 5 1 , 4 , 5 7 , 5 4 . 3 2 , 8 . 1 0
SD 430 DATA 3 2 , 5 5 , 5 3 , 5 1 , 5 1 , 5 3 . 5 OF 720 DATA 5 0 , 4 , 8 3 , 8 2 , 5 4 , 5 0 , 4 , 0 , 1 0 1 , 5 1 , 3 2 , 1 0 , 1 0 0 , 1 0 1 , 5 4 , 3 2

2 , 5 1 , 5 1 , 4 , 5 3 , 5 2 , 5 1 , 5 1 , 4 , 5 3 , 7 8 3 , 5 4 , 3 2 , 8 , 1 0 0 , 1 0 1 , 5 1 , 3 2 , 1 0 , , 1 , 8 1 4
76 801 18 1010 DATA 9 2 , 4 3 , 4 4 , 5 4 , 3 2 . 2 7 ,

OF 440 DATA 5 2 . 5 1 , 5 9 , 5 0 , 5 1 , 3 2 , 1 E8 730 DATA 1 0 0 , 1 0 1 , 5 1 , 3 2 , 4 , 4 2 , 1 2 , 4 3 , 1 1 , 3 2 , 3 2 , 1 5 , 1 7 , 1 8 , 1 5 , 3
4 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 . 2 5 , 2 0 , 2 1 , 2 2 / 3 , 4 4 , 5 / . 3 2 , 2 7 , 4 2 , 1 3 , 1 4 , 3 2 . 3 2 , 5 3 7
, 550 2 , 7 2 5 20 1020 DATA 3 2 , 1 5 , 1 7 , 1 8 , 1 9 , 5 4 ,

25 450 DATA 2 3 , 2 1 , 2 5 , 5 1 . 3 2 , 3 2 . G OB 740 DATA 1 5 , 1 7 , 1 8 , 1 9 , 3 2 , 3 2 , 1 3 2 , 7 . 9 0 , 5 4 , 5 1 , 5 1 , 3 , 5 7 . 5 5 , 5 1 ,
3 , 5 4 , 5 1 , 5 3 . 5 2 , 5 4 . 5 1 , 1 , 5 3 , 5 2 , 5 , 1 7 , 1 6 , 1 9 , 5 4 , 3 2 , 1 0 , 5 2 , 5 7 , 8 5 554
707 , 484 37 1030 DATA 5 1 , 1 , 5 7 , 6 5 , 5 1 , 5 1 , 1

ER 450 DATA 5 1 , 5 9 , 5 0 , 5 4 , 3 2 . 1 5 , 1 57 750 DATA 0 2 , 5 1 , 5 0 , 4 , 8 3 , 8 2 , 5 1 , 5 7 , 5 5 , 5 4 , 5 1 , 4 , 5 7 , 6 5 , 5 4 , 5 1 , 8
1 0 , 1 4 1 , 5 4 , 3 2 , 1 6 , 1 1 0 , 1 4 1 , 5 1 , 3 , 5 0 , 4 , 8 3 , 8 2 , 5 4 , 5 0 . 1 , 8 3 , 5 5 , 8 7 17
2 . 3 1 . 1 0 5 5 5 ED 1040 DATA 3 , 5 9 , 9 1 . 3 2 , 1 5 , 1 7 , 1

AD 470 DATA 4 0 , 1 1 , 7 , 8 , 6 , 7 , 8 8 , 1 9 11 760 DATA 5 7 , 5 8 , 5 1 , 3 2 , 1 1 , 1 0 0 . 8 , 1 9 , 3 2 , 3 2 , 1 5 , 1 7 , 1 8 , 1 9 , 3 2 , 3 2
, 5 4
9
3 2 ,
3 1 ,
1 4
2 , 1
4 3 ,
5 4 ,
3 2 ,
2 1 ,
7
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1
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, 453
25 8 , 1 0 2 , 9 2 0 OF 1050 DATA 1 5 , 1 7 . 1 8 , 1 9 , 3 2 . 3 2 ,

92 480 DATA 5 3 , 5 1 , 6 1 , 5 1 , 5 3 . 5 2 , 5 61 770 DATA 1 0 3 , 5 1 , 3 2 , 4 , 4 2 , 4 3 , 4 1 5 , 1 7 . 1 0 , 1 9 , 3 2 , 3 2 , 1 5 , 1 7 . 1 8 . 1
1 , 5 1 , 4 . 5 3 , 5 2 , 5 1 , 5 1 , 1 , 5 3 , 5 2 , 8 4 , 5 4 , 3 2 , 1 5 , 1 2 , 1 3 , 4 1 , 5 4 , 3 2 , 3 0 9 , 3 3 8
02 , 558 13 1050 DATA 3 2 , 3 2 , 1 5 , 1 7 , 1 8 , 1 9 ,

ED 190 DATA 6 1 . 8 1 , 5 9 , 5 0 , 5 4 , 3 2 , 9 4E 780 DATA 1 0 0 , 1 0 1 , 3 2 , 3 2 , 3 3 , 3 1 5 4 , 3 2 , 5 , 1 0 0 , 1 0 1 , 5 1 , 3 2 , 4 , 4 2 , 1
, 1 1 2 , 1 4 3 , 5 4 , 3 2 , 1 0 , 1 1 2 , 1 4 3 , 5 4 , 3 5 , 3 6 , 3 7 , 3 8 , 5 1 , 3 2 , 1 2 . 5 2 , 5 4 , 3 , 505
, 32 , 1088 51 , 743 83 1070 DATA 1 4 , 5 4 , 3 2 , 3 8 , 1 2 , 4 3 ,

80 500 DATA 2 1 , 1 5 , 1 7 , 1 6 , 1 9 , 3 2 , 3 CA 790 DATA 4 . 5 3 , 5 2 , 5 4 , 6 1 , 1 , 5 3 , 4 4 , 3 2 , 3 2 , 2 , 2 , 3 , 1 , 5 4 , 2 , 4 , 4 2 9
2 , 1 5 . 1 7 , 1 8 , 1 9 , 5 1 , 3 2 , 3 2 , 6 3 , 5 4 5 2 , 5 4 . 6 1 , 1 , 5 3 , 5 2 , 5 4 , 5 1 , 1 , 5 7 5 06 1080 DATA 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 ,
. 470 1 , 1 2 , 1 3 , 1 4 , 1 5 . 3 , 1 , 5 1 , 2 , 1 7 6

59 510 DATA 5 1 , 5 1 , 5 3 , 5 2 . 5 4 , 5 1 , 1 2F BOO DATA 5 3 , 5 4 , 3 2 , 8 , 1 0 0 , 1 0 1 , 34 1090 DATA 4 , 3 , 1 , 5 1 , 2 , 1 , 3 , 1 . 5
, 5 3 , 5 2 , 5 1 , 5 1 , 5 9 , 5 0 , 5 4 , 3 2 , 1 5 , 5 1 , 3 2 . 1 0 , 1 0 0 , 1 0 1 , 5 1 , 3 2 , 1 , 1 0 , 1 , 2 , 4 , 3 , 1 , 5 1 , 2 , 4 , 1 9 5
793 19, 791 CE 1100 DATA 3 , 1 , 5 1 . 2 . 4 . 3 , 1 , 5 4 ,

10 520 DATA 1 0 2 . 1 0 3 , 5 4 , 3 2 , 1 5 , 1 0 48 810 DATA 5 4 , 3 2 , 2 8 , 4 0 , 1 9 , 3 2 , 3 2,4,3.1,54,2,4,3,195
2 , 1 0 3 , 5 4 . 3 2 , 3 4 . 1 2 , 1 3 , 4 1 , 5 4 , 3 2 , 3 3 , 3 4 , 3 5 , 3 5 , 3 7 , 3 8 , 3 3 , 3 1 , 3 5 2E 1110 DATA 1 , 5 4 , 2 , 1 , 3 , 1 , 5 4 , 2 ,
2 , 3 , 8 5 0 , 552 4 , 3 , 1 , 2 , 4 5 , 1 9 , 5 1 , 3 2 , 2 6 1

80 530 DATA 4 2 , 4 3 , 4 4 , 5 1 , 3 2 , 3 0 , 1 CD 820 DATA 3 6 , 3 7 , 3 8 , 5 1 , 3 2 , 8 , 5 3 75 1120 DATA 2 8 , 4 0 , 8 7 , 2 , 3 , 1 , 1 2 ,
1 0 , 1 1 1 , 5 1 , 3 2 , 2 0 , 5 3 , 5 1 , 5 1 , 6 1 , , 5 4 , 5 1 , 5 3 5 2 , 5 4 , 6 1 , 1 , 5 3 , 5 2 , 7 1 3 , 1 1 , 1 5 , 3 , 1 , 1 2 , 1 3 , 1 1 , 1 5 , 2 7 3
3 , 8 7 7 22

00 540 DATA 5 3 . 5 2 5 4 , 5 1 , 1 , 5 3 , 5 2 111 830 DATA 5 4 , 5 1 , 4 , 5 3 . 5 2 , 5 4 , 5 1 74 1130 DATA 3 , 1 , 5 4 , 2 , 1 , 3 , 1 , 5 1 ,
, 5 1 , 5 1 , 1 , 5 3 , 5 2 , 5 4 , 5 1 , 3 , 5 9 , 7 3 , 1 , 5 3 , 5 2 , 5 1 , 5 9 , 5 0 , 5 4 . 3 2 , 1 0 , 7 2 , 1 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 9 5
0 24 72 1140 DATA 1 , 5 4 , 2 , 4 , 3 , 1 , 5 1 , 2 .

1E 550 DATA 5 0 , 5 4 , 3 2 , 8 , 1 4 0 , 1 4 1 . SA 840 DATA 1 0 0 , 1 0 1 , 5 1 , 3 2 , 1 5 , 1 0 1 , 3 , 1 , 5 4 , 2 . 4 . 3 , 1 , 1 9 3
5 1 , 3 2 . 1 0 , 1 4 0 , 1 4 1 , 9 1 , 3 2 , 4 , 3 9 , 0 , 1 0 1 , 5 4 , 3 2 , 1 8 , 1 0 0 , 1 0 1 , 5 9 , 3 2 AS 1150 DATA 1 2 , 1 3 , 1 4 , 1 5 , 3 , 1 , 1 2
2 . 9 4 3 , 1 , 1 0 . 9 3 7 , 1 3 , 1 1 , 1 5 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 7

0

YOUR COMMODORE may 1988
119
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CC 1 1 6 0  DATA 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 ,
1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 . 1 , 1 2 , 1 3 , 1 4 5

A7 1 1 7 0  DATA 1 4 , 1 5 , 3 , 1 , 5 4 . 2 , 4 , 3
, 1 , 5 4 , 2 , 4 , 3 , 1 , 2 , 4 5 , 2 0 5

38 1 1 8 0  DATA 1 9 , 5 4 . 3 2 , 3 9 , 4 0 , 8 7 .
3 , 1 , 2 , 7 , 7 , 8 , 6 , 5 4 , 7 , 4 , 3 7 0

OA 1 1 9 0  DATA 5 , 5 , 5 4 , 7 . 4 , 8 , 6 , 5 4 ,
7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 2 4 5

18 1 2 0 0  DATA 6 , 5 4 , 7 , 4 , 6 , 5 , 5 4 , 7 ,
4 , 6 . 6 , 5 4 , 7 , 4 , 5 , 6 , 2 4 3

16 1 2 1 0  DATA 5 4 , 7 , 4 , 5 , 5 , 5 4 , 7 . 4 ,
8 , 6 , 5 4 , 7 , 4 , 8 . 6 , 5 4 , 2 9 1

97 1 2 2 0  DATA 7 , 4 , 5 , 6 , 5 4 , 7 , 4 , 8 . 5
, 7 , 7 , 4 5 , 5 4 , 3 2 , 2 8 , 8 6 , 3 5 4

60 1 2 3 0  DATA 7 , 7 , 5 , 5 , 5 4 , 7 , 4 , 5 , 5
, 5 4 , 7 , 4 , 9 , 6 , 5 4 , 7 , 2 4 7

C4 1 2 4 0  DATA 4 , 8 , 5 , 5 4 , 7 , 4 , 8 , 6 , 5
4 , 7 , 4 , 8 , 5 , 5 4 , 7 , 4 , 2 4 1

2E 1 2 5 0  DATA 8 , 5 , 5 4 , 7 . • , 8 , 6 , 5 4 ,
7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 6 , 2 4 5

14 1 2 6 0  DATA 6 , 5 4 , 7 , 4 . 8 , 5 , 5 4 , 7 ,
4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 2 4 3

84 1 2 7 0  DATA 5 4 , 7 , 4 , 5 . 5 , 5 4 , 7 , 4 ,
8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 5 4 , 2 9 1

OD 1 2 8 0  DATA 7 , 4 , 5 , 5 , 7 , 7 , 4 6 , 5 4 ,
3 2 , 3 9 , 8 6 , 7 , 5 , 5 , 7 , 7 , 3 3 1

FC 1 2 9 0  DATA 3 2 . 8 6 , 7 , 9 , 6 , 7 , 5 4 , 3
2 , 3 , 8 6 , 7 , 5 , 6 , 7 , 5 4 , 3 2 , 4 3 5

47 1 3 0 0  DATA 2 5 5 , 5 4 , 3 2 , 5 9 , 5 2 , 5 7
, 6 5 , 5 5 , 5 7 , 5 8 , 5 4 , 3 2 , 1 0 0 , 4 7 , 5 4
, 1 6 , 1 0 5 8

l A  1 3 1 0  DATA 3 , 5 4 , 3 2 , 1 5 , 5 6 , 5 4 , 5
7 , 4 , 6 5 , 5 6 , 5 4 , 5 7 , 4 , 5 5 , 5 6 , 5 4 , 6
90

1F 1 3 2 0  DATA 5 7 , 4 , 6 5 , 5 5 , 5 7 , 5 6 , 5
4 . 3 2 , 1 0 4 , 6 3 , 6 4 , 6 1 , 5 3 . 5 2 , 5 1 , 5
9 , 3 0 0

49 1 3 3 0  DATA 6 0 , 5 4 , 3 2 , 9 9 , 1 9 , 1 1 4
, 1 1 7 , 1 6 , 5 4 , 3 2 , 1 9 , 5 2 , 5 4 , 6 1 , 4 ,
53 , 840

F5 l T i o  c rap ;  5 2 , 5 4 , 6 1 , 4 . 5 3 , 5 2 , 5
4 , 5 1 , 4 , 5 3 , 5 2 , 6 1 , 5 9 , 6 0 , 5 4 , 3 2 ,
756

40 1 3 6 0  DATA 4 4 , 2 , 2 , 3 , 1 , 5 4 , 2 , 3 ,
3 , 4 , 5 4 , 3 2 , 4 9 , 6 3 , 6 4 , 6 1 , 4 4 1

6C 1 3 6 0  DATA 5 1 , 5 3 , 5 2 , 6 1 , 6 1 , 5 9 ,
6 0 , 5 4 , 3 2 , 1 5 , 1 4 2 , 1 4 3 , 5 4 , 3 2 , 8 ,
0 , 8 8 7

4F 1 3 7 0  DATA 1 , 5 4 , 2 , 3 , 3 , 1 , 5 4 . 2 ,
3 , 3 , 4 , 5 4 , 3 2 , 5 1 , 1 9 , 1 2 0 , 4 1 6

SF 1 3 8 0  DATA 1 2 3 , 1 6 , 5 4 , 3 2 , 1 9 , 5 2
5 4 . 6 1 , 4 , 5 3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2
, 7 • 4

2E 1 3 9 0  DATA 5 4 , 6 1 , 4 , 5 3 , 5 2 , 6 1 , 5
1 , 5 9 , 5 0 , 5 4 , 3 2 , 4 3 , 7 , 7 , 8 , 5 , 5 2 2

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

50 1 4 1 0  DATA 5 1 , 3 , 5 9 , 6 0 , 5 4 , 3 2 . 1
4 , 1 4 0 , 1 4 1 , 5 4 , 3 2 , 8 , 5 , 6 , 5 4 , 7 , 7
30

AS 1 4 2 0  DATA 3 , 5 , 6 , 5 4 , 7 , 3 , 6 , 9 , 5
4 , 3 2 , 5 1 , 4 8 , 1 9 , 1 9 , 4 7 , 5 4 , 4 3 2

88 1 4 3 0  DATA 3 2 , 1 9 , 5 2 , 5 4 , 6 1 , 4 , 5
3 . 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5 4 , 6 1 , 4 , 6
70

04 1 4 4 0  DATA S 3 , 5 2 , 5 4 . 5 1 , 3 , 5 9 , 5
0 , 5 4 , 3 2 , 5 3 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5
, 526

ES 1 4 5 0  DATA 5 4 , 3 2 , 6 , 2 0 , 2 1 , 2 2 , 2
3 , 2 4 , 2 5 , 5 4 , 3 2 , 1 8 , 5 2 , 5 4 , 6 1 , 4 ,
502

OB 1 4 5 0  DATA 5 3 , 5 2 , 5 4 . 6 1 , 4 . 5 3 . 5
4 , 3 2 , 1 4 , 1 0 2 , 1 0 3 , 5 4 , 3 2 , 2 6 , 2 0 ,
21 , 735

OB 1 4 7 0  DATA 2 2 , 2 3 , 2 4 , 2 5 , 5 4 , 3 2 ,
5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 5 4 , 3 2 , 6 ,
413
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5 4 , 3 2 , 3 6 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 5
4 , 446

74 1 4 9 0  DATA 3 2 , 5 , 5 2 , 5 4 , 6 1 , 4 , 5 3
, 5 2 , 5 4 , 6 1 , 4 , 5 3
9
5 2 , 5 4 , 5 1 . 4 , 5 5
7

132 1 5 0 0  DATA 5 3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5
4 , 3 2 , 6 4 , 1 6 , 1 7 , 1 8 , 1 9 , 5 4 , 3 2 , 8 ,
591

09 1 5 1 0  DATA 1 5 , 1 7 , 1 8 , 1 9 . 5 4 , 3 2 ,
1 0 , 5 2 , 5 7 , 5 5 , 5 6 , 5 4 , 5 7 , 4 , 5 5 , 8 2
, 666

16 1 5 2 0  DATA 5 4 , 5 0 , 4 , 8 3 , 8 2 , 5 4 , 5
0 , 4 , 9 3 , 5 4 , 3 2 , 1 4 , 1 0 0 , 1 0 1 , 5 4 , 3
2 , 851

05 1 5 3 0  DATA 2 7 , 1 6 , 1 7 , 1 8 , 1 9 , 5 4 ,
3 2 , 5 , 1 6 , 1 7 , 1 8 , 1 9 , 5 4 , 3 2 , 3 , 9 9 ,
4 4 9

03 1 5 4 0  DATA 1 0 0 , 5 4 , 3 2 , 3 , 1 6 , 1 7 ,
1 8 , 1 9 , 5 4 , 3 2 , 3 , 1 4 2 , 1 4 3 , 5 4 , 3 2 ,
33 , 752

31 1 5 5 0  DATA 1 6 , 1 7 , 1 8 , 1 9 . 5 4 , 3 2 ,
7 . 8 2 , 5 4 , 5 0 , 4 , 8 3 . 9 2 , 5 4 , 5 0 , 4 , 5
26

SA 1 5 6 0  DATA 8 3 , 8 2 , 5 4 , 5 0 , 4 , 8 3 , 3
2 , 5 4 , 5 0 , 4 , 8 3 , 5 6 , 5 7 , 5 8 , 5 4 , 3 2 ,
556

AS 1 5 7 0  DATA 6 0 , 3 3 , 3 4 , 3 5 , 3 6 , 3 7 ,
3 5 , 5 4 , 3 2 , 6 , 3 3 , 3 4 , 3 5 , 3 6 , 3 7 , 3 8
, 575

48 1 5 8 0  DATA 5 4 , 3 2 , 8 , 5 3 , 6 4 , 6 1 , 5
3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5 4 , 6 1 , 4 , 7
30

02 1 5 9 0  DATA 5 3 , 5 2 , 5 4 , 6 1 . 4 , 5 3 , 5
4 . 3 2 , 1 4 , 1 0 0 , 1 0 1 , 5 4 , 3 2 , 2 6 , 3 3 ,
34 , 757

09 1 5 0 0  DATA 3 5 , 3 6 , 3 7 , 3 8 , 5 4 , 3 2 ,
6 , 3 3 , 3 4 , 3 5 , 3 6 , 3 7 , 3 8 , 3 2 , 3 2 , 1 0
1 , 615

87 1 6 1 0  DATA 1 0 2 , 3 2 , 3 2 . 3 3 , 3 4 , 3 5
, 3 6 , 3 7 , 3 5 , 3 2 , 3 2 , 1 4 0 , 1 4 1 , 5 4 , 3

2 , 3 2 , 8 4 2
DB 1 5 2 0  DATA 3 3 , 3 4 , 3 5 , 3 5 , 3 7 , 3 8 ,

5 4 , 3 2 , 6 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5 4 ,
635

Fa 1 6 3 0  DATA 5 1 , 4 , 5 3 . 5 2 , 5 4 , 5 1 , 4
, 5 3 , 5 2 , 5 4 , 5 1 , 4 , 5 3 , 5 2 , 6 1 . 5 9 , 7
38

AG 1 5 4 0  DATA 6 0 , 5 4 , 3 2 . 5 5 , 9 5 , 9 6 ,
3 2 , 3 2 , 2 5 , 2 7 , 2 8 . 2 9 , 3 0 . 3 1 , 2 0 , 2
1 , 6 6 8

F4 1 5 5 0  DATA 2 2 , 2 3 , 2 4 , 2 5 , 2 6 , 2 7 ,
2 5 , 2 9 , 3 0 , 3 1 , 5 4 , 3 2 , 7 , 6 3 , 6 4 , 6 1
, 545

04 1 6 6 0  DATA 6 1 , 5 3 , 5 2 , 5 4 , 5 1 . 4 , 5
3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5 4 , 5 1 , 4 . 7
33

CO 1 6 7 0  DATA 5 3 , 5 4 , 3 2 , 1 4 , 1 0 0 , 1 0
1 , 5 4 , 3 2 , 2 6 , 2 6 , 2 7 , 2 8 , 2 9 , 3 0 , 3 1
, 2 0 , 6 5 7

81 1 5 5 0  DATA 2 1 , 2 2 . 2 3 , 2 4 , 2 5 , 2 6 ,
2 7
,
2
9 ,
2 9
,
3 0
,
3 1
,
2 0
,
2 1
,
2 2
,
2 3
, 2

4 , 3 9 6
55 1 5 9 0  DATA 2 5 , 2 6 , 2 7 , 2 5 , 2 9 , 3 0 ,

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

, 2 7 , 6 3 6
EE 1 7 0 0  DATA 2 8 , 2 9 , 3 0 , 3 1 , 5 4 , 3 2 ,

6
,
5
2
,
5
4
,
5
1
,
4
,
5
3
,
5
2
,
5
4
,
6
1
,
4
,
5

05
94 1 7 1 0  DATA 5 3 , 1 0 5 , 2 1 , 2 2 , 2 3 , 2 4

. 1 0
7
,
5 2 ,
5 4 ,
5 1 ,
4 , 5
3 , 5
2 , 6
1 . 6
1 ,

59 , 813
52 1 7 2 0  DATA 5 0
.
3 2 , 2 0 , 2 1 , 2 2
, 2 3 ,

2 4
,
2 5
,
5 4
,
3 2
,
4 7
.
9 8
,
9 7
,
5 4
,
3 2
, 3

, 6 4 4
75 1 7 3 0  DATA 1 6 , 1 7 , 1 8 , 1 9 , 3 2 , 3 2 ,

1 6
.
1 7
,
1 8
,
1 9
,
3 2
,
3 2
,
1 5
,
1 7
,
1 8
, 1

9 , 338
F9 1 7 4 0  DATA 5 4 , 3 2 , 7 , 9 0 , 5 4 , 5 4 , 5

1
,
3
.
6
7
,
6
6
,
5
4
,
6
1
,
4
.
6
7
,
5
6
,
5
4
,
8

04
98 1 7 5 0  DATA 5 1 , 4 , 6 7 , 5 5 , 5 4 . 6 1 , 4

,
5
7
5
4
,
3
2
,
1
4
,
1
0
0
,
1
0
1
,
5
4
,
3
2
,
2

7 , 7 9 8

97 1 7 6 0  DATA 1 5 , 1 7 , 1 6 , 1 9 . 3 2 , 3 2 ,
1 5 , 1 7 , 1 8 , 1 9 , 3 2 , 3 2 . 1 5 , 1 7 , 1 8 , 1
9 , 3 3 9

29 1 7 7 0  DATA 3 2 . 3 2 , 1 5 , 1 7 . 1 5 , 1 9 ,
3 2
,
3 2
,
1 5
,
1 7
,
1 5
,
1 9
,
5 4
,
3 2
,
3 ,
1 0

0 , 457
35 1 7 8 0  DATA 1 0 1 . 5 4 , 3 2 , 3 3 , 1 6 , 1 7

, 1 5 . 1 9 , 5 4 , 3 2 , 7 , 6 6 , 5 4 , 5 1 , 4 . 6 7
, 635

GE 1 7 9 0  DATA 5 6 , 5 4 , 5 1 , 4 , 5 7 , 5 5 . 1
6 , 1 7 , 1 8 , 1 9 , 6 7 , 6 6 , 5 4 , 6 1 , 4 , 6 7 ,
7 0 7

09 1 8 0 0  DATA 6 6 , 5 4 , 6 1 , 3 , 5 9 , 9 1 , 3
2 , 1 6 , 1 7 , 1 8 , 1 9 . 5 4 , 3 2 , 3 1 , 2 . 2 , 5
57

AF 1 8 1 0  DATA 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5 4 ,
2 , 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 9 5

01 1 8 2 0  DATA 1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 . 1 ,
1 2 , 1 3 , 1 4 , 1 5 . 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 5

74 1 8 3 0  DATA 1 5 , 3 , 1 , 5 4 , 2 . 4 . 3 , 1 ,
5 4 , 2 , 4 , 3 , 1 , 5 4 . 2 , 4 , 2 0 7

20 1 9 4 0  DATA 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5 4 ,
2 , 4 , 3 . 1 5 4 , 2 , 4 , 3 , 1 9 5

DD 1 6 5 0  DATA 1 , 5 4 , 2 , 4 , 3 , 1 . 5 4 , 2 ,
4 . 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 1 9 3

E0 1 8 6 0  DATA 5 4 . 2 , 4 , 3 , 1 , 5 4 , 2 , 4 ,
3 , 1 , 5 4 . 2 , 4 , 3 , 1 , 1 2 , 2 0 4

24 1 8 7 0  DATA 1 3 , 1 4 , 1 5 , 3 . 1 , 1 2 . 1 3
,
1
4
,
1
5
,
3
,
1
,
1
2
.
1
3
,
1
4
,
1
5
,
3
,
1
5
1

13

FF

19

49

EF

Al

21

DF

OF

99

F3

01

21

60

53

41)

DB

DA

DA

17

24

36

D6

34

l a e o  DATA 1 . 1 2 , 1 3 , 1 4 , 1 5 , 3 , 1 ,
1 2 , 1 3 , 1 4 , 1 5 , 3 . 1 , 5 4 , 2 , 4 , 1 7 7
1890 DATA 3 . 1 , 5 4 , 2 . 4 . 3 , 1 . 5 4 ,
2 , 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 9 5
1900 DATA 1 , 5 4 , 2 , 4 , 3 , 1 , 5 4 , 2 ,
4 , 3 , 1 , 1 2 , 1 3 . 1 4 , 1 5 , 3 , 1 6 5
1910 DATA 1 , 5 4 , 2 , 4 , 3 . 1 , 5 4 , 2 ,
4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 1 9 3
1920 DATA 1 2 , 1 3 , 1 4 , 1 5 , 3 , 1 , 5 4
, 2 , 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 1 5 5
1930 DATA 1 2 . 1 3 , 1 4 , 1 5 , 3 . 1 , 5 4
, 2 , 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 1 8 6
1940 DATA 5 4 , 2 , 4 , 3 , 5 4 . 3 2 , 1 2 ,
7 , 7 , 5 , 6 , 5 4 , 7 , 4 , 5
9
5 , 2 E 8
1950 DATA 5 4 , 7 , 4 , 8 , 5 , 5 4 , 7 , 4 .
8 , 5 , 5 4 . 7 , 4 , 8 , 6 , 5 4 . 2 9 1
1960 DATA 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6
, 5 4 , 7 , 4 , 8 , 6 , 5 4 . 7 , 2 4 4
1970 DATA 4 , 8 , 5 , 5 4 . 7 . 4 , 8 , 5 , 5
4 , 7 , 4 , 0 , 5 , 5 4 , 7 , 4 , 2 4 1
1980 DATA 5 , 6 , 5 4 , 7 , 4 , 5 , 5 , 5 4 ,
7
,
4
,
8
,
6
,
5
4
,
7
,
4
,
1
3
,
2
4
5

1 9 9 0  D A TA  8 , 5 4 , 7 . 4 , 8 , 6 , 5 4 , 7 ,
4 . 0 , 5 , 5 4 . 7 , 4 , 8 , 8 , 2 4 3
2000 DATA 5 4 . 7 . 4 , 8 , 6 , 5 4 , 7 , 4 ,
8 , 6 , 5 4 , 7 , 4 , 8 , 5 , 5 4 , 2 6 1
2010 DATA 7 , 4 , 5 , 5 , 5 4 , 7 , 4 , 5 , 5
, 5 4 , 7 , 4 , 6 , 5 , 5 4 , 7 , 2 4 4

2 0 2 0  D A TA  4 , 8 , 8 , 5 4 , 7 , 4 , 6 , 6 , 5
4 , 7 , 4 , 6 , 6 , 5 4 , 7 , 4 , 2 4 1
2 0 3 0  D A TA  8 , 8 , 5 4 . 7 , 4 , 6 , 8 , 5 4 ,
7 , 4 , 6 , 6 , 5 4 , 7 , 4 , 8 , 2 4 5
2 0 4 0  D A TA  6 , 5 4 , 7 , 4 , 6 , 6 , 5 4 , 7 ,
4 , 8 , 6 , 5 4 , 7 , 4 , 5 , 6 , 2 4 3
2050 DATA 5 4 , 7 . 4 , 8 , 6 , 5 4 , 7 , 4 ,
9 , 6 , 5 4 , 7 , 4 . 5 , 6 , 5 4 , 2 5 1
2 0 6 0  D A TA  7 , 4 . 6 , 8 , 5 4 , 7 , 4 , 8 , 8
. 5 4 , 7 . 4 , 8 , 6 , 5 4 , 7 , 2 4 4
2 0 7 0  D A TA  4 , 8 , 5 4 , 3 2 , 9 5 4 , 0 , 1
2 , 5 4 , 3 2 , 1 2 3 , 3 1 , 5 4 , 3 2 , 2 5 5 , 5 4 ,
8 0 8
2 0 8 0  D A TA  3 2 , 2 5 5 , 5 4 , 3 2 , 1 3 3 , 1
4 2 , 1 4 3 , 5 4 , 3 2 , 1 1 6 , 0 5 4 , 2 , 4 , 3 .
1 , 1 0 5 7
2090 DATA 5 4 , 2 . 4 , 3 , 1 , 5 4 , 2 , 4 ,
3 , 1 . 5 4 , 2 , 4 , 3 , 1 . 5 4 , 2 4 5
2100 DATA 2 , 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1
. 5 4 , 2 , 4 , 3 , 1 . 5 4 , 2 , 1 9 4
2110 DATA 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5
4 , 2 , 4 , 3 , 1 , 5 4 , 2 , 4 , 1 6 6
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77 2120 DATA 4 , 5 4 . 3 2 , 7 1 , 1 4 0 , 1 4 1 EA 2400 DATA 2 6 , 2 7 , 2 8 , 2 9 , 3 0 , 3 1 , A4 2710 DATA 6 , 5 4 , 7 , 9 , 8 , 6 , 5 4 , 7 ,
, 5 4 , 3 2 , 4 8 , 1 4 2 , 1 4 3 , 5 4 , 3 2 , 6 8 , 5 2 6 , 2 7 , 2 8 , 2 9 . 3 0 , 3 1 , 2 0 , 2 1 , 2 2 , 2 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 2 4 3
, 5 4 , 1 0 7 2 3 , 428 FA 2720 DATA 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 . 4 ,

04 2130 DATA 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6 E3 2410 DATA 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 8 , 6 , 5 4 , 7 . 4 , 8 , 6 , 5 4 , 2 9 1
. 5 4 , 7 , 4 , 8 , 6 . 5 4 , 7 , 2 4 4 2 4 , 2 5 , 5 4 , 3 2 , 7 , 6 3 , 6 4 , 6 1 , 6 1 , 5 3 3A 2730 DATA 7 , 4 , 8 , 6 , 5 4 . 7 , 4 , 8 , E

BC 2140 DATA 4 , 8 , 6 . 5 4 , 7 , 4 , 8 , 6 , 5 , 579 , 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 2 4 4
4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 2 4 1 91 2420 DATA 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5 CS 2740 DATA 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 5

AS 2150 DATA 8 , 6 . 5 4 , 7 , 4 , 8 , 6 , 5 4 , 4 , 6 1 , 4 , 5 3 . 5 2 , 5 4 , 5 1 , 4 , 5 3 , 5 2 , 7 4 , 7 , 4 . 8 . 6 , 5 4 , 7 , 4 , 2 4 1
7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 2 4 5 24 F8 2750 DATA 8 , 6 , 5 4 . 7 , 4 , 8 , 6 . 5 4 ,

04 2160 DATA 6 , 5 4 , 7 , 4 , 9 , 5 4 , 3 2 , 7 CE 2430 DATA 6 1 , 6 1 , 5 9 , 6 0 , 5 4 , 3 2 , 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 2 4 5
1 , 1 0 2 , 1 0 3 , 5 4 , 3 2 , 2 0 , 2 0 , 2 1 , 2 2 , 1 3 , 2 6 , 2 7 . 2 8 , 2 9 , 3 0 , 3 1 , 5 4 , 3 2 , 8 06 2760 DATA 6 , 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 ,
611 , 605 4 , 8 , 8 , 5 4 , 7 , 4 . 8 , 6 , 2 4 3

84 2170 DATA 2 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2A 2440 DATA 1 0 2 , 1 0 3 , 5 4 , 3 2 , 1 0 , 1 E4 2770 DATA 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 4 ,
2 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 2 0 2 , 1 0 3 , 5 4 , 3 2 , 1 6 , 1 0 2 , 1 0 3 , 5 4 , 3 8 , 6 , 5 4 . 7 , 4 , 8 . 6 , 5 4 , 2 9 1
0 . 3 6 2 2 . 2 2 , 1 0 2 , 1 0 2 3 38 2780 DATA 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6

4A 2180 DATA 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 3 2 , 87 2450 DATA 1 0 3 , 5 4 , 3 2 , 2 0 . 2 6 , 2 7 , 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 2 4 4
3 2 , 1 4 0 , 1 4 1 , 5 4 , 3 2 , 5 6 , 2 0 , 2 1 , 2 2 , 2 8 , 2 9 , 3 0 , 3 1 , 2 6 . 2 7 , 2 8 , 2 9 , 3 0 , 70 2790 DATA 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 5
, 2 3 , 6 8 8 31, 551 4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 2 4 1

07 2190 DATA 2 4 , 2 5 , 5 4 , 3 2 , 8 4 , 2 0 , 02 2460 DATA 2 6 , 2 7 , 2 8 , 2 9 , 3 0 , 3 1 , 5A 2800 DATA 8 . 6 , 5 4 , 7 , 4 , 8 , 6 , 5 4 ,
2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 2 6 , 2 7 , 2 8 , 2 9 , 3 0 , 3 1 . 5 4 , 3 2 , 6 , 2 6 7 , 4 , 8 , 6 , 5 4 , 7 . 4 , 8 . 2 4 5
4 , 4 6 4 , 460 48 2810 DATA 6 , 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 ,

60 2200 DATA 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2470 DATA 2 7 , 2 8 , 2 9 , 3 0 , 3 1 , 5 4 , 4 . 8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 2 4 3
2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 5 4 , 3 2 , 6 3 2 , 6 , 2 6 , 2 7 , 2 8 , 2 9 , 3 0 , 3 1 , 5 4 . 3 2 A9 2820 DATA 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 4 ,
, 387 , 494 8 . 6 , 5 4 , 7 , 4 , 8 , 6 , 5 4 , 2 9 1

33 2210 DATA 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , OE 2480 DATA 1 1 , 1 0 0 , 1 0 1 , 5 4 , 3 2 , 3 89 2830 DATA 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6
5 4 , 3 2 , 6 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 5 4 , 1 6 , 1 7 . 1 8 , 1 9 , 5 4 . 3 2 , 1 4 , 1 5 , 1 7 , , 5 4 , 7 , 4 , 8 , 5 4 , 3 2 , 9 , 2 7 2
, 416 18, 522 3F 2840 DATA 5 4 , 0 , 1 2 , 5 4 , 3 2 , 2 5 5 ,

02 2220 DATA 3 2 , 1 1 , 1 0 0 , 1 0 1 , 5 4 , 3 37 2490 DATA 1 9 , 3 2 , 3 2 , 1 6 , 1 7 , 1 8 , 5 4 , 3 2 , 4 5 , 6 2 , 5 7 , 6 5 , 5 6 , 5 7 , 5 8 , 5
2 , 2 1 , 1 6 , 1 7 , 1 8 , 1 9 , 3 2 , 3 2 , 1 6 . 1 7 1 9 , 3 2 , 3 2 , 1 6 , 1 7 , 1 8 . 1 9 . 3 2 , 3 2 , 1 4 , 947
, 1 8 , 5 3 6 6 , 3 6 7 06 2850 DATA 3 2 , 2 4 8 , 6 3 , 6 4 , 6 1 , 5 3

68 2230 DATA 1 9 , 3 2 , 3 2 , 1 6 , 1 7 , 1 8 , 4C 2500 DATA 1 7 , 1 8 , 1 9 , 3 2 , 3 2 , 1 6 , , 5 2 , 6 1 , 5 9 , 6 0 , 5 4 , 3 2 , 2 4 6 , 6 3 , 6 4
1 9 , 3 2 , 3 2 , 1 6 , 1 7 , 1 8 , 1 9 , 5 4 , 3 2 , 3 1 7 , 1 8 , 1 9 , 3 2 , 3 2 , 1 6 . 1 7 , 1 8 , 1 9 , 5 , 61 , 1273
, 376 4 , 3 7 6 91 2860 DATA 6 1 . 5 3 , 5 2 , 6 1 , 6 1 , 5 9 ,

65 2240 DATA 1 0 2 , 1 0 3 , 5 4 , 3 2 . 1 7 , 6 CO 2510 DATA 3 2 , 7 , 9 0 , 6 4 , 5 4 . 6 1 , 3 6 0 , 5 4 , 3 2 , 2 2 2 , 1 4 2 , 1 4 3 , 5 4 , 3 2 , 2
2 , 5 7 , 6 5 , 5 6 , 5 4 , 5 7 , 4 , 6 5 , 5 6 , 5 4 , , 6 7 , 6 6 , 5 4 . 6 1 , 4 , 6 7 , 6 6 , 5 4 , 6 1 , 8 0 , 6 3 , 1 1 6 9
57 , 895 11 FC 2870 DATA 6 4 , 5 4 , 6 1 , 3 , 5 3 , 5 2 , 5

1F 2250 DATA 4 , 6 5 , 5 6 , 5 4 , 5 7 , 4 , 6 5 09 2520 DATA 4 , 6 7 , 6 6 , 5 4 , 6 1 , 4 , 6 7 4 , 6 1 , 3 , 5 9 , 6 0 , 5 4 , 3 2 , 1 2 , 9 8 , 5 4 ,
, 5 6 , 5 7 , 5 8 , 5 4 , 3 2 , 1 6 , 1 6 , 1 7 . 1 8 , , 6 6 , 5 4 . 5 1 , 3 , 5 9 , 9 1 , 5 4 , 3 2 , 1 3 , 7 774
629 56 88 2880 DATA 2 5 5 , 4 , 9 9 , 5 4 , 3 2 , 1 8 9

52 2260 DATA 1 9 , 5 4 , 3 2 , 9 . 1 4 2 , 1 4 3 76 2530 DATA 1 6 , 1 7 . 1 8 , 1 9 . 5 4 , 3 2 , , 2 0 , 2 1 , 2 E . 2 3 , 2 4 , 2 5 , 5 4 , 3 2 , 8 , 1
, 5 4 , 3 2 , 1 0 , 1 4 2 , 1 4 3 , 5 4 , 3 2 , 1 6 , 1 9 , 1 0 0 , 1 0 1 . 5 4 , 3 2 , 1 0 , 1 0 0 , 1 0 1 , 5 40 , 1002
4 2 . 1 4 3 , 1 1 6 7 4 , 3 2 , 7 4 9 86 2890 DATA 1 4 1 . 5 4 , 3 2 , 2 0 , 5 2 , 5 4

68 2270 DATA 5 4 , 3 2 , 2 2 , 1 4 2 , 1 4 3 , 5 54 2540 DATA 1 6 , 1 0 0 , 1 0 1 , 5 4 , 3 2 , 2 , 6 1 , 4 , 5 3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 . 5 1 , 3 2
4 , 3 2 , 2 1 , 1 5 , 1 7 . 1 8 . 1 9 , 3 2 , 3 2 , 1 6 2 , 1 0 0 , 1 0 1 . 5 4 , 3 2 , 2 1 , 1 6 , 1 7 , 1 8 , , 781
, 1 7 , 6 6 7 1 9 , 3 2 , 7 3 5 52 2900 DATA 1 3 , 7 4 , 7 5 , 1 3 6 , 1 3 7 , 5

19 2280 DATA 1 8 , 1 9 , 3 2 , 3 2 , 1 6 , 1 7 , 8A 2550 DATA 3 2 , 1 6 . 1 7 , 1 8 , 1 9 , 3 2 , 4 , 3 2 . 1 9 1 , 1 6 , 1 7 , 1 8 , 1 9 , 5 4 , 3 2 , 9
1 8 , 1 9 . 3 2 , 3 2 . 1 6 , 1 7 . 1 8 , 1 9 . 5 4 , 3 3 2 . 1 6 , 1 7 , 1 8 , 1 9 , 3 2 , 3 2 , 1 6 , 1 7 , 1 , 102 , 979
2, 391 8, 351 AB 2910 DATA 1 0 3 , 5 9 , 3 2 , 1 7 , 6 2 , 5 7

3F 2290 DATA 8 , 1 6 , 1 7 , 1 8 , 1 9 , 5 4 , 3 33 2560 DATA 1 9 , 5 4 , 3 2 , 8 , 1 6 . 1 7 . 1 , 6 5 , 8 2 , 5 4 , 5 0 , 4 , 5 1 , 4 8 , 5 4 , 5 0 . 4
2 , 8 , 1 6 , 1 7 , 1 8 , 1 9 , 5 4 , 3 2 , 1 2 , 1 0 0 8 , 1 9 , 5 4 , 3 2 , 8 , 1 8 , 1 7 , 1 8 , 1 9 , 5 4 , t

7
8
8

, 440 401 38 2920 DATA 8 3 , 5 6 , 5 7
3
5 8 , 5 4 , 3 2 ,

81 2300 DATA 1 0 1 , 5 4 , 3 2 , 2 0 , 3 3 , 3 4 CD 2570 DATA 3 2 , 1 0 . 1 , 5 4 , 2 , 4 , 3 , 1 1 0 , 7 4 , 7 5 , 1 3 6 , 1 3 7 , 5 4 , 3 2 , 1 9 0 , 3
. 3 5 , 3 6 , 3 7 , 3 8 , 3 3 , 3 4 , 3 5 , 3 6 , 3 7 , , 1 2 . 1 3 , 1 4 , 1 5 , 3 , 1 , 5 4 , 2 , 2 2 1 3 , 3 4 , 1 1 1 5
3 8 , 6 3 3 EO 2580 DATA 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 1 49 2830 DATA 3 5 , 3 6 . 3 7 , 3 8 , 5 4 , 3 2 ,

43 2310 DATA 3 3 , 3 4 . 3 5 , 3 6 , 3 7 , 3 8 , 2 , 1 3 , 1 4 , 1 5 , 3 , 1 , 1 2 , 1 3 , 1 5 5 8 , 1 0 0 , 1 0 1 , 5 4 , 3 2 , 1 6 , 6 3 , 6 4 , 6 1 ,
3 3 , 3 4 , 3 5 , 3 6 , 3 7 , 3 8 , 3 2 , 3 2 , 1 0 0 , 14 2590 DATA 1 4 , 1 5 , 3 , 1 , 1 2 , 1 3 , 1 4 53 , 784
101, 691 , 1 5 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 , 1 , 1 4 9 03 2940 DATA 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5

OB 2320 DATA 5 4 , 3 2 , 1 6 , 6 3 , 6 4 , 6 1 , 136 2600 DATA 1 2 , 1 3 , 1 4 , 1 5 , 3 , 1 , 1 2 4 , 6 1 , 4 , 5 3 , 5 2 , 6 1 , 5 8 , 6 0 , 5 4 , 3 2 ,
5 3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5 4 , 6 1 , 4 , , 1 3 , 1 4 , 1 5 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 7 9 756
738 ES 2510 DATA 1 , 5 4 , 2 , 4 , 3 . 1 , 5 4 , 2 , 2A 2950 DATA 9 , 7 4 , 7 5 , 1 3 6 , 1 3 7 , 5 4

3C 2330 DATA 5 3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 1 9 3 , 3 2 . 1 9 0 , 2 6 , 2 7 , 2 8 . 2 9 . 3 0 , 3 1 , 2 0
2 , 6 1 , 5 9 , 6 0 , 5 4 , 3 2 , 1 4 , 3 3 , 3 4 , 3 5 3D 2520 DATA 5 4 , 2 . 4 , 3 , 1 . 5 4 , 2 , 4 , , 2 1 , 9 1 9
,711 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5 4 , 2 4 8 45 2960 DATA 2 2 , 2 3 , 2 4 , 2 5 , 2 0 , 2 1 ,

7E 2340 DATA 3 6 , 3 7 , 3 8 , 5 4 , 3 2 , 8 , 1 26 2630 DATA 2 , 4 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 2 2 . 2 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2
4 0 , 1 4 1 , 5 4 , 3 2 , 1 0 , 1 4 0 , 1 4 1 , 5 4 , 3 5 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5 4 , 1 8 6 5 , 364
2 , 1 6 . 9 6 5 68 2640 DATA 2 , 4 , 3 , 1 , 5 4 , 2 , 4 . 3 , 1 E3 2970 DATA 5 4 , 3 2 , 7 , 6 3 , 6 4 , 6 1 . 6

OF 2350 DATA 1 4 0 , 1 4 1 , 5 4 , 3 2 , 2 2 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5 4 , 2 , 1 9 4 1 , 5 3 , 5 2 , 5 4 , 6 1 , 4 , 5 3 , 5 2 , 5 4 , 8 1 ,
4 0 , 1 4 1 , 5 4 , 3 2 , 2 0 , 3 3 , 3 4 , 3 5 , 3 6 , 3A 2650 DATA 9 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 5 786
3 7 , 3 8 , 9 8 9 4 , 2 , 4 , 3 . 1 , 5 4 , 2 , 4 , 1 9 6 FO 2980 DATA 4 . 5 3 , 5 2 , 6 1 , 6 1 , 6 9 , 6

E5 2360 DATA 3 3 , 3 4 , 3 5 , 3 6 , 3 7 , 3 8 , 74 2660 DATA 3 , 1 , 5 4 , 2 , 4 . 3 , 1 , 5 4 , 0 , 5 4 , 3 2 , 8 , 7 4 , 7 5 , 1 3 6 . 1 3 7 , 5 4 , 3
3 3 , 3 4 , 3 5 , 3 6 , 3 7 , 3 8 , 3 3 , 3 4 , 3 5 , 3 2 , 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 9 5 2 , 952
6 , 5 6 4 72 2670 DATA 1 , 5 4 . 2 , 4 , 3 . 1 , 5 4 , 2 , 83 2990 DATA 1 9 1 , 1 6 , 1 7 . 1 8 , 1 9 , 3 2

DC 2370 DATA 3 7 , 3 8 , 5 4 , 3 2 , 6 , 3 3 , 3 4 , 3 , 1 , 5 4 , 2 , 4 , 3 , 1 , 1 9 3 , 3 2 , 1 6 , 1 7 , 1 8 , 1 9 . 3 2 , 3 2 , 1 6 , 1 7 ,
4 , 3 5 , 3 6 , 3 7 , 3 8 , 5 4 , 3 2 , 6 , 3 3 , 3 4 , AS 2680 DATA 1 2 , 1 3 , 1 4 , 1 5 , 3 , 1 , 1 2 18, 510
539 , 1 3 , 1 4 , 1 5 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 7 56 3000 DATA 1 9 , 3 2 , 3 2 , 1 6 , 1 7 , 1 8 ,

02 2380 DATA 3 5 , 3 6 , 3 7 , 3 8 , 5 4 , 3 2 , 0 1 9 , 5 4 , 3 2 , 7 , 9 0 , 6 4 , 5 9 , 6 1 . 3 , 6 7 ,
1 1 , 1 0 0 , 1 0 1 , 3 2 . 3 2 , 2 0 , 2 1 , 2 2 , 2 3 2E 2690 DATA 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 , 585

618 1 , 5 4 , 2 , 4 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 6 5 3C 3010 DATA 6 6 , 5 4 , 6 1 , 4 , 6 7 , 6 6 , 5
11 2390 DATA 2 5 , 5 4 , 3 2 , 1 2 , 2 6 , 2 7 , FE 2700 DATA 1 5 , 3 . 1 . 5 4 , 2 . 4 . 3 , 1 , 4 , 6 1 , 4 , 6 7 , 6 6 , 5 4 , 6 1 , 3 , 5 8 , 9 1 , 8

2 8 , 2 9 , 3 0 , 3 1 , 2 6 , 2 7 , 2 8 , 2 8 , 3 0 , 3 1 2 , 1 3 , 1 4 , 1 5 , 3 , 5 4 , 3 2 , 9 , 2 3 5 38
1, 465
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03 3020 DATA 9 4 , 3 2 , 7 , 7 4 , 7 5 . 1 3 6 , 09 3320 DATA 2 6 4 , 2 4 3 , 2 4 3 , 2 5 0 , 2 4 4A 3610 DATA 0 , 2 5 9 , 2 5 4 , 0 , 2 5 5 , 2 6
1 3 7 , 5 4 , 3 2 , 1 0 4 , 1 , 5 4 , 2 , 4 , 3 , 1 , 8 5 , 2 3 0 , 2 4 2 . 2 4 6 , 2 5 2 , 5 4 . 3 2 , 4 , 2 3 5 , 0 , 2 9 5 , 2 3 9 , 0 , 2 5 5 , 2 3 1 , 0 , 2 5 5 ,
90 8 , 2 3 5 , 2 4 3 , 2 4 5 , 3 2 6 8 2 5 4 , 0 , 2 5 0 8

44 3030 DATA 1 2 , 1 3 , 1 4 . 1 5 , 3 . 1 , 1 2 50 3330 DATA 2 4 1 , 2 4 5 , 2 3 0 , 2 3 5 , 2 4 03 3620 DATA 2 5 5 , 6 4 , 7 1 , 2 3 0 , 2 , 1 9
, 1 3 , 1 4 , 1 5 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 7 3 , 2 4 7 , 2 5 0 , 2 5 2 , 2 3 8 , 2 3 5 , 2 4 5 , 2 3 1 1 2 . 0 , 1 3 , 1 2 8 , 3 2 , 1 , 0 ,
0 6 , 2 4 4 , 2 4 9 , 2 5 0 , 2 5 4 , 3 9 1 3 1006

18 3040 DATA 3 . 1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 , 4D 3340 DATA 2 4 8 , 2 5 3 , 2 3 6 , 2 4 0 , 2 4 21 3630 DATA 1 6 , 6 4 , 0 , 6
3
1 , 0 . 4 , 0 ,

1 , 6 4 , 2 , 4 , 3 . 1 , 5 4 , 2 , 4 , 1 9 6 4 , 2 4 8 , 2 5 0 , 2 5 0 , 2 5 4 , 2 4 3 , 2 4 0 , 2 5 1 3 2 . 5 4 , 0 , 3 , 1 . 0 , 9 , 0 , 2 7 9
03 3050 DATA 3 , 1 , 5 4 , 2 , 4 . 3 , 1 , 5 4 , 1 , 2 4 0 , 2 4 4 , 2 4 0 , 2 5 0 , 3 5 4 7 BB 3640 DATA 0 . 1 , 0 , 3 2 , 1 , 0 , 8 , 0 , 0

2 , 4 , 3 , 1 , 6 4 , 2 , 4 , 3 , 1 9 5 l A 3350 DATA 2 5 2 , 2 3 3 , 2 3 4 , 2 3 5 , 2 3 , 1 , 5 4 , 0 , 3 , 5 3 , 5 4 , 0 , 2 0 7
30 3060 DATA 1 , 5 4 , 2 , 4 , 3 , 1 , 7 2 , 7 3 6 , 2 4 0 . 2 4 4 , 2 4 8 , 2 3 7 , 2 5 1 , 2 3 6 , 2 4 06 3650 DATA 1 5 , 1 6 , 1 1 1 , 2 0 2 . 0 , 3 1

, 1 3 4 , 1 3 5 , 3 , 1 , 5 4 , 2 , 3 , 1 0 , 5 5 2 0 , 2 4 4 . 2 4 9 , 2 5 0 , 2 5 0 , 3 8 7 0 , 1 8 2 , 0 , 1 5 , 3 8 . 0 , 1 3 , 2 0 , 0 , 5 5 , 1 0
3S 3070 DATA 5 4 , 3 2 , 1 7 0 , 6 , 5 4 , 7 , 4 4F 3360 DATA 2 5 4 , 2 4 9 , 5 4 , 2 3 2 , 4 0 , 0 , 801

, 8 , 6 , 5 4 , 7 , 4 , 8 , 6 5 4 , 7 , 4 0 9 6 7 , 6 8 , 5 4 , 2 3 1 , 1 7 , 1 4 2 , 1 4 3 , 5 4 , 2 FO 3660 DATA 0 , 3 3 , 1 6 8 , 0 , 6 6 , 2 3 2 ,
DC 3080 DATA 4 , 8 , 6 , 5 4 , 7 , 4 , 8 , 6 , 5 3 1 , 1 6 , 1 4 2 , 1 9 7 4 0 , 1 2 0 , 1 1 2 , 0 , 4 . 0 , 0 , 3 , 3 2 , 0 , 7 7 9

4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 2 4 1 36 3370 DATA 1 4 3 , 2 3 1 , 6 1 , 5 5 , 6 0 , 5 82 3670 DATA 6 6 , 6 4 , 0 , 5 , 0 , 0 , 6 , 0 ,
16 3000 DATA 0 , 6 . 5 4 , 7 , 4 , 8 , 6 , 5 4 , 4 , 2 3 0 , 1 6 , 1 4 0

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

0 , 2 4 , 0 , 0 , 2 2 4 , 5 4 , 0 , 2 5 , 4 6 8
7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 9 , 2 4 5 4 0 . 1 4 1 , 2 3 0 , 1 5 4 6 11 3 6 8 0  DA TA  1 6 , 0 , 1 , 5 4 , 0 , 3 , 1 6 , 0

1C 3100 DATA 6 , 5 4 , 7 , 4 , 8 , 6 , 9 4 , 7 , FA 3380 DATA 6 1 , 6 1 , 5 5 , 6 0 . 5 4 , 2 2 7 , 0 , 1 5 , 0 , 0 , 1 6 , 0 . 0 , 1 6 , 1 3 8
4 , 8 , 6 , 5 4 , 7 , 4 , 0 , 6 , 2 4 3 , 1 5 , 1 0 2 , 1 0 3 , 5 4 , 2 2 7 , 1 6 , 1 0 2 , 1 0 37 3690 DATA 0 , 0 , 1 4 6 , 0 . 0 , 8 4 , 0 , 0

97 3110 DATA 5 4 , 7 , 3 , 1 1 . 5 4 , 3 2 . 1 7 3 , 2 2 7 , 5 4 , 1 5 2 5 , 5 6 , 0 , 7 , 2 5 5 , 1 8 2 , 0 , 5 6 , 0 , 7 9 6
8 . 5 4 , 0 , 1 2 , 5 4 , 2 3 4 , 3 , 3 2 , 0 , 1 9 2 , 4A 3390 DATA 6 1 , 3 , 5 9 . 6 0 , 5 4 , 3 2 , 1 61 3700 DATA 0 , 8 4 , 0 , 0 , 1 4 6 , 0 , 8 , 1
920 4 , 1 0 0 , 1 0 1 . 6 4 , 3 2 , 1 5 , 1 0 0 , 1 0 1 , 3 6 , 0 , 0 , 1 6 , 0 , 0 , 1 6 , 9 4 , 0 , 3 4 0

03 3120 DATA 1 6 5 , 6 3 , 1 4 1 , 6 5 , 5 5 , 1 2 , 5 4 , 8 7 3 OA 3710 DATA 3 , 1 2 8 , 0 , 1 6 . 5 4 , 0 , 5 ,
6 9 . 6 8 , 1 4 1 , 6 5 , 5 6 , 1 6 5 , 7 3 , 1 4 1 , 6 12 3400 DATA 6 1 , 4 . 5 3 , 5 4 , 2 2 9 , 1 4 , 1 6 , 5 4 , 0 , 1 0 , 0 , 5 4 , 0 , 3 0 , 0 , 3 0 6
7 , 9 6 , 1 6 0 , 1 6 6 0 1 0 0 , 1 0 1 , 5 4 , 2 2 5 , 1 6 , 1 0 0 , 1 0 1 , 2 2 3F 3720 DATA 5 4 , 0 , 1 3 , 6 4 , 5 4 , 0 , 1 3

03 3130 DATA 9 , 1 7 3 , 6 5 , 5 6 , 1 5 3 , 2 3 9 , 5 4 , 5 0 , 1 4 4 5 , 4 , 5 9 , 0 , 1 6 , 8 , 5 4 , 0 , 5 , 1 . 3 1 4
1 , 6 4 . 2 0 6 , 6 5 , 5 6 , 1 7 3 , 6 6 , 5 6 , 1 6 3 BD 3410 DATA 4 . 8 3 , 5 6 . 5 7 , 5 0 , 5 4 , 3 A8 3730 DATA 5 4 , 0 , 2 2 , 6 4 , 5 4 , 0 , 9 ,
, 1 5 , 6 5 , 1 6 0 2 2 , 1 1 , 1 0 0 , 1 0 1 , 5 4 . 3 2 , 1 6 , 1 0 0 , 1 0 2 4 0 , 5 4 , 0 , 5 , 3 2 , 5 4 , 0 , 7 , 1 6 , 6 1 5

CE 3140 DATA 2 0 6 , 6 6 , 5 6 . 1 7 3 , 6 7 . 5 1 , 32 . 051 35 3740 DATA 5 4 , 0 , 1 2 , 1 , 5 4 , 0 , 2 8 ,
6 , 1 5 3 , 5 5 , 6 5 , 2 0 6 , 6 7 , 9 6 , 1 6 5 , 2 5 10 3420 DATA 5 4 , 6 1 , 4 , 5 3 , 9 2 , 6 1 , 5 1 6 , 9 4 , 0 , 3 , 1 2 , 5 4 , 0 , 5 , 4 E 1 , 3 4 5
5 , 1 5 3 , 5 5 , 1 0 6 9 9 , 6 0 , 5 4 , 3 2 , 1 0 , 1 0 0 , 1 0 1 , 5 4 , 3 2 , 2A 3750 DATA S 4 , 0 , 7 , 1 6 5 4 , 0 , 1 2 ,

39 3150 DATA 2 1 7 , 1 5 3 , 1 9 , 2 1 7 , 1 5 3 16, 803 1 , 5 4 , 0 , 2 9 , 2 4 , 5 4 , 0 , 2 5 5 , 5 4 , 6 1 3
, 2 3 1 , 2 1 6 , 1 3 6 , 2 0 8 , 2 1 5 , 9 6 , 5 0 . 6 AE 3430 DATA 1 0 0 , 1 0 1 , 3 2 , 5 4 , 6 1 , 4 E5 3760 DATA 0 , 2 5 5 , 5 4 , 0 . 2 5 5 , 5 4 ,
3 , 6 8 , 5 4 , 0 , 2 1 0 0 , 5 3 , 5 2 , 6 1 , 6 1 , 5 9 , 6 0 , 3 2 , 2 0 , 2 1 , 0 , 2 5 6 , 5 4 , 0 , 2 5 6 , 9 4 , 0 , 2 5 6 , 5 4 , 0

63 3160 DATA 2 5 5 , 5 4 , 0 , 2 5 5 , 5 4 , 0 , 22 , 793 . 1545
2 5 6 , 6 4 , 0 , 2 5 5 , 5 4 , 0 , 2 5 5 , 5 4 , 0 . 2 F7 3440 DATA 2 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , BF 3770 DATA 2 5 6 , 5 4 , 0 , 2 9 5 , 5 4 , 0 ,
5 5 . 1 8 0 0 2 3 , 2 4 , 2 5 , 2 0 , 2 1 , 2 2 , 2 3 , 2 4 , 2 5 , 2 2 5 5 , 5 4 , 0 , 2 1 4 , 1 2 4 , 2 5 4 , 0 , 1 5 0 , 1

88 3170 DATA 5 4 , 0 , 2 6 5 , 5 4 , 0 , 1 5 4 , 0 , 362 5 0 , 0 , 1 9 1 5
1 4 8 , 3 2 , 3 2 , 2 0 , 8 , 5 , 1 9 . 3 2 , 5 , 1 5 , 92 3 4 5 0  D A TA  2 1 , 2 2 , 2 3 , 2 9 , 2 5 , 2 0 , 41 3780 DATA 2 5 4 , 0 , 2 4 0 , 2 5 2 , 0 , 2 0
885 2 1 , 2 2 , 2 3 , 2 4 , 5 4 , 6 1 , 4 , 6 7 , 6 6 , 5 4 4 , 2 0 4 , 0 , 2 5 2 , 0 , 1 2 4 , 2 5 4 , 0 , 1 9 8 ,

18 3180 DATA 3 2 , 2 0 , 8 , 5 , 3 2 , 1 9 , 1 6 , 5 3 1 1 9 0 , 0 , 2 1 8 9
, 1 , 3 , 5 , 3 2 , 2 3 , 8 , 5 , 1 8 , 5 , 2 3 2 15 3450 DATA 5 1 , 3 , 5 9 , 3 1 , 2 2 8 , 1 9 , E6 3 7 5 0  D A T A  1 5 2 , 0 , 2 5 2 , 2 5 4 , 0 , 1 9

30 3150 DATA 3 2 , 2 5 , 1 5 , 2 1 , 1 8 , 3 2 , 1 7 , 1 0 , 1 9 , 2 2 8 , 2 2 0 . 1 6 , 1 7 , 1 0 . 1 5 8 , 1 9 8 , 0 , 1 9 8 , 0 , 2 5 4 , 2 5 4 , 0 . 1 9 2 ,
20,3.20,12,5,54,32,6,146,135 , 228 , 1269 1 9 2 , 0 , 2 1 8 4
, 685 52 3470 DATA 2 2 8 , 1 6 , 1 7 , 1 8 , 1 5 , 2 2 4 3 3 8 0 0  D A TA  2 1 8 , 0 , 2 5 4 , 2 5 4 . 0 , 1 9

90 3200 DATA 1 3 7 , 1 4 7 , 3 2 , 1 3 7 , 1 4 7 8 , 2 2 8 , 1 6 , 1 7 , 1 8 . 1 5 , 2 2 8 . 2 2 0 , 1 6 2 , 1 9 2 , 0 , 2 4 8 , 0 , 1 2 1 , 2 5 4 , 0 , 1 9 8 ,
. 3 2 , 1 4 0 , 1 3 6 , 1 3 3 , 3 2 . 1 4 7 , 1 4 4 , 1 , 1 7 , 1 8 , 1 3 3 1 1 9 2 , 0 , 2 1 5 6
2 9 . 1 3 1 , 1 3 3 , 3 2 , 1 7 5 7 03 3480 DATA 1 9 , 5 4 , 2 , 4 . 3 . 1 , 5 4 , 2 EA 3 8 1 0  D A TA  1 5 5 , 0 , 1 9 8 , 1 9 E 3 , 0 , 1 9

02 3210 DATA 1 9 1 , 1 3 6 , 1 3 3 , 1 4 6 , 1 3 , 4 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 6 , 3 , 2 0 4 8 , 1 9 8 , 0 , 2 5 4 , 0 , 2 5 4 , 2 5 4 , 0 , 2 4 , 2
3 , 3 2 , 1 5 3 , 1 4 3 , 1 4 9 , 1 4 6 , 3 2 . 1 4 0 , AS 3450 DATA 1 , 1 2 , 1 3 , 1 4 , 1 5 , 3 , 1 , 4 , 0 , 1 7 6 0
1 3 7 , 1 4 0 , 1 4 0 , 1 3 3 , 2 0 5 0 1 2 , 1 3 . 1 4 , 1 5 , 3 , 1 , 1 2 . 1 3 , 1 4 . 1 5 6 E4 3 8 2 0  DA TA  2 4 , 0 , 1 2 6 , 1 2 6 , 0 , 2 4 ,

I F 3220 DATA 6 4 , 3 2 , 4 7 , 1 5 , 1 0 , 3 2 , 09 3500 DATA 1 5 , 3 , 1 , 1 2 , 1 3 , 1 4 , 1 5 2 4 , 0 , 2 4 , 0 , 1 9 E 1 , 1 9 8 , 0 , 2 0 4 , 2 0 4 ,
1 9 , 3 , 1 5 . 1 8 , 5 , 3 2 . 3 , 1 , 1 4 , 3 2 . 3 4 , 5 4 , 7 , 4 , 0 . 6 , 5 4 . 7 . 4 , 8 , 2 2 5 0 , 1 1 5 2
0 7F 3510 DATA 6 , 5 4 , 7 , 4 , 8 , 6 , 6 4 , 7 , AO 3830 DATA 2 4 0 , 0 , 1 9 2 , 1 9 2 , 0 , 1 9

5E 3230 DATA 2 , 9 , 3 2 , 1 0 , 1 , 6 . 5 , 1 2 4 , 8 , 6 , 5 4 , 7 , 4 , 0 , 6 , 2 4 3 2 , 1 5 2 , 0 , 1 5 2 , 0 , 1 3 0 , 1 9 8 , 0 , 2 3 8 ,
, 2 5 , 3 2 , 4 , 5 , 1 9 , 1 6 , 1 2 , 1 , 2 0 0 7F 3520 DATA 5 4 , 7 , 4 , 8 , 6 , 5 4 , 7 , 4 , 2 3 8 , 0 , 2 0 0 4

13 3 2 4 0  D A TA  2 5 , 5 , 4 , 5 4 , 3 2 . 8 , 1 4 3 5 4 , 3 2 , 4 0 , 2 , 3 , 4 , 5 , 6 , 2 9 0 36 3840 DATA 1 8 6 , 0 , 1 9 E 1 . 1 9 0 , 0 , 2 3
, 1 4 6 , 3 2 , 1 4 7 , 1 3 1 , 1 4 3 , 1 9 6 , 1 3 3 , 21 3530 DATA 7 , 8 , 9 , 1 0 , 1 1 . 1 2 , 1 3 , 0 , 2 3 0 , 0 , 2 4 6 , 0 , 1 2 4 , 2 5 4 , 0 , 1 5 8 ,
3 2 , 1 3 1 , 1 3 1 2 1 4 , 1 5 , 1 6 , 1 7 , 1 8 , 1 7 , 2 5 , 2 1 , 2 2 , 2 1 5 0 . 0 , 2 0 6 2

A l 3250 DATA 1 2 9 , 1 4 2 , 3 2 , 1 3 0 , 1 3 3 35 BEI 3 6 5 0  D A TA  1 9 6 , 0 , 2 5 2 , 2 5 4 , 0 , 1 9
, 3 2 , 1 4 7 , 1 2 9 , 1 3 4 , 1 3 3 , 1 4 0 , 1 5 3 , 75 3540 DATA 5 4 , 0 , 5 , 1 4 5 , 0 , 5 , 1 9 1 9 , 1 9 8 , 0 , 2 5 1 , 0 , 1 2 4 , 2 5 4 , 0 , 1 9 8 ,
3 2 , 1 3 2 , 1 3 7 , 1 4 7 , 1 8 8 2 , 0 , 2 5 , 6 3 , 0 , 6 7 , 1 2 7 , 0 , 1 2 9 , 2 3 5 , 1 9 8 , 0 , 2 1 2 8

RA 3260 DATA 1 4 4 , 1 4 0 , 1 2 0 , 1 5 3 , 1 2 1054 09 3060 DATA 1 9 0 , 0 , 2 4 8 , 2 5 2 , 0 , 2 0
3 , 1 3 2 , 5 4 , 3 2 , 3 7 , 5 5 , 6 0 , 6 1 , 6 2 , 6 46 3 5 5 0  D A TA  0 , 0 , 2 0 7 , 2 , 2 , 2 5 5 , 4 , 4 , 2 0 4 , 0 , 2 5 2 , 0 , 1 2 4 , 2 5 4 , 0 , 1 9 8 ,
3 , 5 4 , 3 2 , 1 3 4 5 0 , 1 9 1 , 0 , 1 . 2 5 5 , 1 6 . 3 5 , 2 5 5 , 1 6 , 1 1 5 2 , 0 , 2 1 2 6

5E 3270 DATA 3 5 , 6 4 , 6 5 , 6 6 , 6 7 , 6 8 , 2 3 9 813 3870 DATA 2 5 2 , 0 , 1 2 6 , 1 2 6 , 0 , 2 4
5 4 , 3 2 , 3 5 , 6 5 , 7 0 , 7 1 , 7 2 , 7 3 , 5 4 . 3 73 3560 DATA 7 , 2 5 5 , 3 2 , 1 3 1 , 2 3 5 , 0 , 2 4 , 0 , 2 4 , 0 , 1 5 8 , 1 5 8 , 0 , 1 5 8 , 1 9 8
2 . 9 2 7 , 1 7 , 2 5 5 , 6 4 , 5 , 2 5 5 , 5 4 , 8 3 , 2 5 5 , 0 , 0 , 1 3 9 0

IC 3280 DATA 1 3 , 2 4 1 , 2 4 5 , 3 2 . 3 2 , 2 , 41 , 1703 BA 3880 DATA 1 5 8 , 0 , 1 5 8 , 1 3 8 , 0 , 1 5
4 1 , 2 4 5 , 5 4 , 3 2 , 1 8 , 2 4 1 , 2 4 5 , 5 4 , 3 F l 3570 DATA 2 5 5 , 1 3 0 , 7 5 , 1 2 7 . 1 , 1 0 , 1 5 8 , 0 , 1 9 0 , 0 , 1 9 0 , 1 5 8 , 0 , 1 5 0 ,
2 , 4 , 2 4 1 , 1 9 7 0 4 7 , 1 4 3 , 1 3 0 , 4 2 , 3 9 , 5 , 1 3 5 , 2 4 3 , 1 1 9 8 , 0 , 1 9 8 0

BC 3290 DATA 2 4 5 , 2 4 1 , 2 4 5 , 2 4 1 , 2 4 2 0 , 4 6 , 1 5 3 , 1 0 1 1 AC 3890 DATA 2 1 4 , 0 , 1 5 0 , 1 9 0 , 0 , 1 0
5 , 5 4 , 3 2 , 3 , 2 3 9 , 2 4 3 . 2 4 9 , 2 5 2 , 2 3 72 3580 DATA 1 2 E 1 . 5 4 , 0 , 3 . 2 2 4 , 0 . 0 9 , 1 0 8 , 0 , 5 6 , 0 , 1 5 8 , 1 5 8 , 0 , 1 9 8 , 1
8 , 2 4 3 , 2 4 7 , 2 5 2 , 3 2 6 7 , 2 3 2 , 0 , 0 , 2 5 4 , 0 , 0 , 2 5 4 , 1 2 8 , 0 , 1 5 0 , 0 , 1 6 7 4

CS 3300 DATA 32,32,241,245,54,3 2 7 7 62 3900 DATA 1 2 4 , 0 , 2 5 4 , 2 5 4 . 0 , 1 2
2 , 6 , 2 4 1 , 2 4 5 , 5 4 , 3 2 , 4 , 2 3 0 , 2 4 2 , 20 3550 DATA 2 5 5 , 1 5 2 , 0 , 1 5 1 , 2 2 4 , , 1 2 . 0 , 4 0 , 5 4 , 0 , 1 6 5 , 2 4 , 2 4 , 0 , 2 4
2 4 6 , 2 6 2 , 2 1 5 6 0 . 2 5 5 , 2 2 4 , 0 , 2 6 5 , 2 4 0 , 0 , 2 5 5 , 2 4 0 , 1223

28 3310 DATA 3 2 . 3 2 , 2 4 1 , 2 3 9 , 2 5 1 , 0 , 0 , 2 4 7 . 2 5 7 0 A2 3910 DATA 2 4 8 , 0 , 2 4 , 0 , 1 2 4 . 2 5 4
2 4 2 , 2 4 5 , 2 5 4 , 2 4 3 , 2 4 5 , 3 2 , 2 3 0 , 2 54 3600 DATA 2 4 8 , 0 , 2 5 5 . 1 2 4 , 0 , 2 6 , 0 , 1 9 0 , 6 , 0 , 1 2 6 . 0 , 1 2 4 . 2 5 4 , 0 , 1
3 9 , 2 4 3 , 2 4 7 , 2 5 0 , 3 2 7 4 5 , 1 5 6 , 0 , 2 5 5 , 2 2 2 , 0 , 2 2 3 , 1 8 0 , 0 , 99 , 1556

111 , 294 . 2291
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SC 3520 DATA 6 , 0 , 6 0 , 0 , 9 6 , 4 6 , 0 , 9
5 , 9 6 , 0 , 2 0 4 , 0 , 2 5 4 , 2 5 4 , 0 , 1 9 2 , 1 02

, 1 5 6 , 1 5 3 5
4050 DATA 1 9 8 , 0 , 2 5 4 , 2 5 2 , 0 . 1 9

OF 4170 DATA 9 6 , 0 , 2 5 4 , 2 5 4 , 5 4 , 0 ,
1 E 9 , 2 4 , 0 , 2 4 , 2 4 , 0 , 2 5 4 , 2 5 4 , 0 , 2255 2 . 0 , 1 9 8 , 1 9 5 , 0 , 2 5 4 , 1 2 4 , 0 , 1 5 5 , 52 , 16593D 3930 DATA 1 9 2 , 0 , 2 5 2 , 0 , 1 2 4 , 2 5

4,0,198,132,0,252,0,254,254, F8
0 , 158 , 20E6
4060 DATA 1 5 8 , 0 , 2 5 4 , 2 5 2 , 0 , 2 4

38 4180 DATA 0 , 1 9 2 , 1 5 2 , 0 , 2 5 4 , 2 5
4 , 0 , 6 0 , 0 , 6 , 1 9 8 , 0 , 2 5 4 , 1 2 4 , 0 , 20 , 1 2 , 1 5 8 4 5 , 0 . 1 9 2 , 1 9 2 , 0 , 2 5 4 , 2 5 4 , 0 , 2 4 8 . 04 , 173835 3990 DATA 1 2 , 0 , 2 4 , 0 , 1 2 4 , 2 5 4 , 0 , 1 9 2 , 2 2 8 4 AA 4150 DATA 0 , 2 5 4 , 2 5 4 , 0 , 1 2 , 1 2 ,

0 , 1 5 5 , 1 9 8 , 0 , 1 2 4 , 0 , 1 2 4 , 2 5 4 , 0 ,
198 , 1510

83 4070 DATA 1 5 2 , 0 , 1 5 2 , 1 9 2 , 0 , 1 5
8 , 0 , 1 9 5 , 1 9 8 . 0 , 2 5 4 , 1 1 5 , 0 , 2 5 4 ,

0 , 2 5 4 , 0 , 6 , 1 9 5 , 0 , 2 5 4 , 1 2 4 , 0 , 2 5
4 , 1 6 2 2SE 3950 DATA 1 9 6 , 0 , 2 5 4 , 0 , 1 2 4 , 2 5 0 , 1 9 5 , 1 9 5 4 83 4200 DATA 0 , 1 5 8 , 1 5 8 , 0 , 2 5 4 , 1 24 , 0 , 1 9 5 , 1 9 5 , 0 , 1 3 5 , 5 4 , 0 , 2 0 , 5 ,

25 , 1525
48 4080 DATA 1 5 5 , 0 . 1 9 8 , 1 5 5 . 0 , 2 4

, 0 , 2 4 , 2 4 , 0 , 2 5 4 , 2 5 4 , 0 , 2 4 . 0 , 2 1
4 , 0 , 2 4 , 0 , 4 8 . 4 6 , 0 , 4 5 , 4 5 , 0 , 2 5 4

44 3960 DATA 6 7 , 1 2 3 , 5 4 , 0 , 3 , 2 1 , 1
9 1 , 6 3 , 1 2 7 , 2 3 9 , 5 4 , 0 , 4 , 2 2 4 , 2 3 2
, 2 5 4 , 1 6 6 2

88
5 , 1414
4090 DATA 216,0,248.112,o,E4
0 , 0 , 2 0 4 , 2 0 4 , 0 , 1 9 8 , 1 9 8 , 0 , 1 9 2 ,

E3
, 1244
4210 DATA 0 , 1 9 5 , 1 9 5 , 0 , 2 5 4 , 2 2
4 , 0 , 1 2 6 , 0 , 6 , 1 5 8 , 0 , 2 5 4 , 1 2 4 , 0 ,
155 , 165086

55

3970 DATA 2 5 4 , 5 4 , 0 , 9 , 2 . 4 , 0 , 1
6 , 1 6 , 3 2 , 0 , 0 , 2 , 0 , 1 , 3 5 , 4 2 5
3580 DATA 7 , 1 3 1 , 1 7 , 2 0 7 . 2 5 5 , 1

38
0 , 1 9 2 , 2 0 0 4
4100 DATA 1 5 2 , 0 , 2 5 4 , 2 5 4 , 0 , 1 8
6 , 0 , 1 9 8 , 1 9 5 , 0 , 1 9 8 , 1 5 8 , 0 , 2 2 2 ,

64 4220 DATA 0 , 1 9 8 , 1 5 6 , 0 , 2 5 4 , 1 2
4 , 5 4 . 0 , 2 5 5 , 5 4 , 0 , 1 0 7 . 2 5 5 , 0 , 0 ,
265 , 1754

9 1 , 6 4 , 2 5 5 , 3 , 2 3 5 , 2 5 5 , 2 5 5 , 1 9 1 , 0 , 2 0 5 , 2 1 0 6 52 4230 DATA 54,0,3,85,1e1,176,5 4 , 2 5 5 , 3 , 2 3 7 2 OF 4110 DATA 2 0 6 , 0 , 1 5 5 , 1 9 8 , 0 , 1 5 1 7 6 , 1 8 6 , 1 9 1 , 1 7 0 , 1 7 0 , 0 , 2 , 1 1 , 103 3990 DATA 2 4 7 , 2 5 5 , 2 5 5 , 1 9 2 , 2 2 8 , 0 , 1 5 5 , 1 9 8 , 0 , 2 5 1 , 1 2 4 . 0 , 2 5 2 , 0,93,1958
4 , 2 4 0 , 2 4 0 , 2 4 5 , 2 5 2 , 1 2 4 , 1 5 5 , 6 4 0 , 1 3 2 , 2 0 1 8 FLI 4240 DATA 1 7 4 , 1 7 1 , 1 6 5 , 0 , 1 9 2 ,

A4
, 6 4 , 0 , 1 3 8 , 1 , 2 7 0 2

4000 DATA 1 3 0 , 5 , 1 2 5 , 5 , 8 3 , 4 1 ,
29 4120 DATA 1 5 2 , 0 , 1 5 2 , 1 5 2 , 0 , 1 9

8 , 0 , 2 1 6 , 2 1 8 , 0 . 2 4 6 , 1 1 8 , 0 , 2 4 5 ,
2 4 0 , 2 4 0 , 2 5 2 , 2 5 2 , 2 5 5 , 2 5 5 , 2 , 2 ,
1 0 , 1 0 , 4 2 , 2 2 8 3

7 9 , 1 4 7 , 4 2 , 1 3 5 , 4 6 , 5 4 , 2 5 5 , 3 , 1 2 0 , 2 0 4 , 2 0 2 6 20 4250 DATA 4 2 , 1 7 0 , 2 3 4 , 5 4 , 1 7 0 ,
7 , 1 4 3 , 1 4 2 3 FO 4130 DATA 2 0 4 , 0 , 1 5 5 , 1 9 5 , 0 , 1 2 8 , 2 3 4 , 2 3 4 , 2 5 0 , 2 5 0 . 2 5 4 , 2 5 4 , 2 54E 4010 DATA 3 9 , 2 4 3 , 1 5 3 , 2 5 5 , 2 2 3 6 , 0 , 6 , 1 9 5 , 0 , 2 5 4 , 1 2 4 , 0 , 2 4 , 0 . 2 5 , 2 5 5 . 2 , 2 , 2 6 6 8
, 1 1 1 , 1 2 7 , 1 4 3 , 3 9 , 2 4 3 , 1 5 3 , 2 2 2 , 4 , 1356 50 4260 DATA 1 0 , 1 0 , 4 2 , 4 2 , 5 4 , 1 7 0
1 8 8 , 2 5 5 , 2 5 4 , 2 5 5 , 2 9 0 3 1715 4140 DATA 2 4 , 0 , 2 4 , 2 4 , 0 , 1 5 8 , 0 , 3 , 1 7 1 , 1 7 0 , 1 7 0 , 1 7 1 , 1 7 4 , 1 7 0 , 1EA 4020 DATA 2 3 9 , 2 3 1 , 2 5 4 , 5 4 , 0 , 4 , 1 5 5 , 1 5 5 , 0 , 2 5 4 , 1 2 4 . 0 , 1 9 0 , 0 , 1 7 1 , 1 8 6 , 1 7 1 , 1 8 8 5
, 3 , 5 4 , 0 , 5 , 6 , 5 4 , 0 . 3 , 1 2 , 5 4 , 9 7 6 08 . 1350 06 4270 DATA 1 7 0 , 2 3 8 , 1 7 0 , 1 8 7 , 1 7ES 4150 DATA 1 0 8 , 0 , 5 6 , 5 6 , 0 , 1 8 6 , 4 , 1 5 6 , 2 , 2 , 1 1 , 1 0 , 4 3 , 4 2 , 1 7 4 , 1 7AS 4030 DATA 0 , 9 , 2 4 , 5 4 , 0 , 1 1 , 3 , 5 0 , 2 3 8 , 2 3 8 , 0 , 1 9 8 , 1 3 0 , 0 , 5 6 , 0 , 1 1 , 1 7 4 , 1 7 5 , 1 3 2 9
4 , 0 , 6 , 5 5 , 5 4 , 0 , 5 , 1 5 2 , 5 4 , 5 6 2 08, 1374 56 4280 DATA 1 8 7 , 1 7 1 , 1 7 4 , 1 7 1 , 1 881 4040 DATA 0 , 2 5 5 , 5 4 , 0 , 1 3 2 , 2 5 4
.0,19e,15e,0.198. l58.0,254,0

BF 4150 DATA 1 0 9 , 0 , 1 5 5 , 1 5 8 , 0 , 6 0
, 0 , 2 4 , 2 4 , 0 , 2 4 , 2 4 . 0 , 4 8 , 0 , 9 6 , 5

7 , 2 3 8 , 1 8 7 , 1 7 4 , 2 3 5 , 2 5 1 , 1 7 4 , 2 3
5 , 1 5 7 , 1 7 4 , 2 3 9 , 1 8 7 , 3 1 7 104 TO BE CONTINUED

Lineage: 54p per word.
(including %MI)
Semi display: E11.73 per single column centimetre
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Send your requirements to:

ALAN COLE
ASP LTD, 1 GOLDEN SQUARE,
LONDON W1

MAIL  ORDER

PART EXCHANGE YOUR UNWANTED
GAMES AND SAVE 25% ON FULL PRICE

GAMES. JUST SEND YOUR GAME/NA
STRONG PACKET  AND ENCLOSE A
POSTAL ORDER OR CHEQUE WITH YOUR
ORDER.

One Game per exchange
Send to:

EXMOUTH MICROS
Prop: J. Burke-Easton

South Street, Exmouth,
Devon EX8 2SX

Telephone: (0395) 267734
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TRIANGLE TELEVISION
Tne A m igo SDOCIIIIS IA

• FOR ALL YOUR VIDEO AND AUDIO
VISUAL REQUIREMENTS

• ASOO AND A2000
• FULL RANGE OF PERIPHERALS
• FULL RANGE OF SOFTWARE
• R G8  CONVERTERS
• TRAINING COURSES
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PLEASE SEE NEXT PAGE FOR MORE CLASSIFIED ADVERTISMENTS.
IF YOU WOULD LIKE TO APPEAR IN THIS SECTION CALL ALAN

COLE ON 01-437 0626 FOR DETAILS.



YOUR COMMODORE
Lineage: 54p per word.
(including VAT) =
Semi display: E11.73 per single column centimetre
(including 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)

01-437 0699

0  f S e n d  your requirements to:

ALAN COLE
ASP LTD, 1 GOLDEN SQUARE,
LONDON Vr1

BUSINESS
OPPORTUNITIES

MAKE MONEY with your Micro-
computer. Manual Packed wit h
sound adv ic e a n d  ideas .  N o
programming skills necessary. For
free details send stamp to: CMB
Publications, Dept  C .  1 7  Cec i l
Street, Stalybridge, Cheshire,

IDEAS, I NVENTI ONS Wanted.
Call I.S.C. 01 434  1272 or write:
Dept (ASP) 99 Regent St. LondonW1 ,

WHAT ARE YOUR
SOFTWARE/
HARDWARE

STOCKS LIKE?

YOUR COMMODORE
SPECIALS

TECH DRAW 6 4  -  A
c omprehens iv e t ec hn i c a l
illustrat ion a i d  f o r  C 6 4
owners f o r  bo t h  dis k  a n d
tape. Co mma n d s  av ailable
inc lude LINE DRAW,  RAYS.
B O X ,  C I R C L E ,  A R C ,
ELLIPSE, FREEHAND.  FILL,
HATCH & TEXT.  Wipe copy,
move and rotate,  save and
load or print  your drawing all
for E8.95 tape or disk. Order
Codes TD64 I  (tape) TD64D

(disk)
Fu l l  d e t a i l s  i n  Y o u r

Commodore July  1987.

SPEEDY ASSEMBLER
Your Commodore's  very own
Assembler, a 100% memory
resident program for loading
from tape or disk, featured in
t he  Y o u r  C o m m o d o r e
Machine Co d e  Series  a n d
now t h e  Y . C .  s t a n d a r d
assembler only £9.95 Tape or
Disk Orde r  Codes
YSPASSD (disk ) YSPASSR

(tape)
Order f r o m Y o u r  C o m m -
odore Readers Services at 9.
Hall Road,  May lands  Wood
Estate, Heme l ,  Hemps t ead
Herts HP2 7BH. Please make
cheques pay able t o  A.S.P.
Ltd.. o r  t e l e p h o n e  y o u r

Access/Visa order on
0442 41221

SPECIALOFFERS

T.C. COMPUTERS
TEL  Wantage02357 601 r t

AMIGA A500 E 4 2 5 . 0 0
AMIGA A500 & Colour

Monitor E . 6 4 2 . 0 0
AMiGA A500 &I-14gh ResColour Monitor

1 7
7 2
9
0 2
:
M )

00
C

AMIGA System 500
AMIGA System 5 0 0 +  E 2 0 6 0 , 0 0
cOmmoipoPE PC10 - mono E7 7 5 .0 0

Also Alai'? ST And AMStrad
available

ENQUIRIES WELCOME
SAF for details to

19 Nevem/ale, Wantage„
Oxfordshire 0X12 7AJ

YOUR COMMODORE
OFFERS YOU THE

BEST SERVICE.

DO Y O U  O W N  A  H O ME
MICRO? Do you want something
more than the usual boring game?
This is most certainly for you. Don't
just play at life, become part of it
by starting your own home based
business. Ful l  o r  pal-t ime.  For
FREE details  s.a.e. to: .  Mr.  G.
McGovern YC17 97, Pilton Place,
King and Queen Street, Walworth,
London 8E17 1DP:

SERVICES

COMMODORE DISK
LIBRARY

Free me mb e r s h i p .  W i d e
selection. s e n d  2  x  1 8 p

stamps for deatils.
To: Commodore Disk Library

23 Curzon Si., Derby.

DI SCOUNT SOFTWARE: Latest
blies for CBM64/128 at  75% off
PURR. S.A.E. To :  A . 0  W 1 0 4
Hollywell Road, Lincoln. LN5 9BY.

MODEM for CBM 64NI C 20
Swild la Dle  CCI TT V21 "Be ll 1 0 1
ORIGINATE or ANSWER modes.

No external power  required.
Supplied with cable to connect to

user port. Non/approved
Price E47.00 (all inclusive).
INTELNET LID, Unit C2,

8-12 Creekside, London SES3OX

TEL 01 437 0626 TO
ADVERTISE YOUR
SPECIAL OFFERS

SOFTWARE

FOR ALL INVESTORS
• MARKET MASTER" YOUR INVESTMENT PORTFOLIO

DISPLAYED & ANALYSED
For CBPA 64 & 120 (64 mode) F r o m  Soh Peddle

Easy to use Throw away that chewed pencil and scraps 01 paper!Mon/tors up to 30 Stocks. Share's, Unit Trusts, Investment Bonds
Ed.
Screen Display with optional Prints c4 Portioko. Cash and Totals.
Screen Display with optional Prints al all Graphs and Analyses
(requires dot matrix Printer for graphs).
Graph of each Investment's prowess, and of Totals over I t  12
months and last 12 years.
Graphs to Single Pixel aocuracy, Self Scaling and Automatic TimeBase.
Analysis 01 Performance against any al / 0  indices, since purchase,
and aver 3 months. 6 months. etc up to 5 years
Snows the Percentage Change in Value and as corrected lor Inflation,
Warning Flag if  value Dicus '.041) below Matumurn

E19.50 Inc PAP STATE DISK or TAPE
SOFT PEDDLE, 17 LOWER PARK RD, QUEEN'S PARK, CHESTER,CH471313

SERVICES

COMMODORE
128 USER WITH
NO SOFTWARE

TO USE?
Scratch Software Club offers
everything y ou need t o  us e

your 128 to its full potential.
We have a Software Database
on all 128 Software, detailed
information and programs for

the Commodore 128,
newsletters and quarterly

iournals.Want to know more?
Write to'-

Brampton Croome Road,
Dettord, Worchester

WR8 9AR

FOR SALE

NEOS?
Y O U NEED

THE  MOUSE PLUS

Enables yo u  to  use  the  mouse a nd
keyboards toge the r. C a n  b e  le f t
connected all the run .. Inch:dead disc
containing the  mouse menu& Amiga
style p u t i down me nus wh ile  yo u
programme. T w o  mouse  drive rs t o r
your own programmes end D  cheese
mod. F u ll menus? supplied. Le t your
CE4r1211 use the whole power Of Ina

mouse.
Does not damage the keyboard.

Send El 9.95 to:
or phone for more details

Shazaan Systems
8 Ainu K n a p  Hill, wokiiiK,Son-cy.

04867 89090

HARDWARE

TAPE BACK-UP
BOARDS

FOR cakf-55 12E t vtc 20
The M I LL me g a  second CUM  type
cassette deck to  copy a program as it

loads. Very easy to use.E8.95 Inc. P&P
NEW IMPROVED MILL has a  built in
speaker so  yo u  ca n  hear yo u r  co p y
being made. Works like  the W I .  o r
can b e  s w i t c h e d  t o  u s e  o u r

GENERATOR' software method.
E14.00 Inc. PAP

ROM/SWITCH RESET BOARD resets
ALL programs that a  standard switch
can't. Also  h a s a  so cke t  t o r  a n  EIK

Eprom. Fu ll mstruct ions supplied.E1.00 Inc. P&P

prOducts guaranteed lor 12 monlha

Send your cheque/P.O. or stamp for
details to :- TURBOTRONIC,

46. Flippo() Stree t. Pa rkinson Lane .
HALIFAX. West Yorkshire, HX1 3LIG.

Tel (0422) 52020.

CLASSIFIED ADVERTI SI NG
TERMS & CONDI TI ONS

O ur le rro s lo r n e w • aci ttl e e r,  (wi n i -
d1.0107 e n d  an e ag a e re  Dri ctl y p ro .
tonne  p aym e n ts e a l i e t a c t o r y
1' 0 4 1 .0 .0  Can  be  N ava up O cclud ing
re copnise d • ale arl ie in g  ag e n ci e s).
Che que . e nd PO ' .  onould be  crosse d

and made  payelble  lo :
ARGUS  SPECIAL IST  PUBL ICAT IO NS

LTD
and ve nd toge the r al ai  the

adve rlise me nl to :
TICE CL ASSIF IED DEPT ., L iN,

NO, I  GO L DE N SQ UARE. L O NDO N,
WI R 3 .19 .

Them J r .  n o  i i i 4 m arm an e n t,  t o r
cance lle tions. Ad ve rtise me n t. artl i n g
too late  Ion a p arh cu lw Isson wiN
unline d In  th e  to l latin g  issue  o n le a
accO mpe nard b v ine truclione  l a  th e

conne cy
All ad val le in g  Be le .  ate  lo b Bict to
Gove rnme nt re cu isl io n s co n o artu n g
VAT. Ad vo rin e m S r.  n tsponsib le  to t
corttplying w i t h  d i e  v e n o m  h e g e t
fe wittre ntonlit in  fo rce  e tt, T b a T rad e
O te cripnon Act ,  S e .  Disorin tlicatilon
Act A  T h e  ( N e i n . .  Ative rlth e iro n h

(Dlocioatire f O wle t 1977F,r4 r e a m s  8  coNarr/o rrs
4DV E R7IV NG A V A i t ABLE O NREQUEST



Repairs
Guide

C A L L

COMMODORE 64 26.70
COMMODORE C16/+4 19.70
VIC 20 18.70
D/DRIVES, PRINTERS etc POA

ALAN COLE
N

0 1 — 4 3 7 0 6 9 9

FAS T CO M P UTE R RE P AI R CE NTRE
IN L O N D O N

* Commodore rarlgE
, o f  
C o m p u t e r
s

* Atari Computers  (520 & 1040 ONLY)
*  All Amstrad range of Computers

*  Sinc lair Spectrum
*  Sinc lair Spectrum +
*  PHONE 01-863 7166

PROMPT ELECTRONICS
Unit 4, 15 Springfield Road, harrow, middx.

HAI 1OF
iEnfrance in  Amershem Road trehmd Flowv, Shop .

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 l E A

Tel: 0623 653512

CROYDON COMPUTER
CENTRE

29 Brigs lock  Road, Thornton ' e a t
Surrey. CR4 7J-I T e l  01 683 2646

COMPUTER SERVICING
(EsICI s inc e  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

CAN YOU OFFER
A REPAIR SERVICE

TO OUR
READERS?
THEN CALL
01-437 0699

FOR FAST, RELIABLE AND PROFESSIONAL
REPAIRS AT COMPETITIVE PRICES

VISA

P M ENGINEERING
UNIT 8, NEW ROAD, ST. IVES.

CAMBRIDGESHIRE. PEW - 48G

?If. FIWNg corr, n•

F1'AIRIF7RN FT
1
.71 
T I 1 j U 1  
g E k
O M  
.
1 1

COMMODORE SPARES
AND REPAIRS

906114 -  Os .. •  . . . . .  L9 .75
6510 •
0569   0 3 . 0 0
6526 CIA  „  •  E 9.95 1
6581 S ID    £ 1 1 . 4 5  i t k901227 -  03  E a  95

901226 0 1   0 1 . 2 5  '  ?
I l901225-  0 1 . _  . . . . . . . . .  ,  , .  1 9 7 5  o8501  i l i g i sE 9 . 5 0 I & & ,

4 78360   £ 2 2 0 0
251641 -  02 E I S  95

INCL V A T 8  P&P
Dept. 4C, 14 RIDGEWAY ROAD,

SALISBURY, WILTSHIRE, SP1 3BU
TELEPHONE (0722) 335061

COMMODORE REPAIRS
By Engineers  Wish 12 pears Experience on

Commodore Equipment.
Commodore 64 F r o m  E26.00
Commodore C16, •4  F r o m  124.00
Commodore 128/128D  F r o m  E35.00
Drives 1540/1541  F r o m  E25.00
Drives 1570/71  F r o m  E30,00
Amiga's   P O A
Pets 3032-8096   P O A
0/Drives  4040-8250  P O A
For more detaos S.A.E. o r  phone Mon-Fri Starn•epm

G.C. BUNCE & SON
36. BURLINGTON ROAD. BURNHAM.

BUCKS_ SL1 7130
Telephone (06286) 61696.

(G-TEK
SPECIALIST COMMODORE HOME COMPUTER

REPAIRS
£20.00 C o m m o d o r e  128  0 0 . 0 0

E 1 8 • 0 0 8 0 1 / 1 5 2 6 / 8 0 2 pr int ers P . O . A .
E18.00 C o m m o d o r e  Modem E 1 4 . 0 0
E22.00 C o m m o d o r e  SX Executive £ 5 0

Commodore 64
Commodore 16
Commodore +4
1541 Disk  Drives

All repa irs include  a  fo u r month  warranty. Repa irs carried  o u t  b y Ex.
Commodore technicians. Spares also available for the above computers/

peripherals on request.
Please enclose cheque 'Postal order with repair made payable to G-TEK.
G-TEK, U N I T  G ,  L AMMAS  CO URTY ARD,  WE L DO N INDUS TRIAL

ESTATE, CORBY, NORTHANTS, NN17 1 EZ.
Tel. (0536 69454) day o r evenings Tel. (0536 203179) t ill 8pm.

COMMODORE REPAIRS
(with  FREE extended guarantee)

Price is all inclusive and we guarantee
the whole computer for Six months.

KPR MICRO,  DEPT. YC
34. Petunia Crescent, Springfi eld,

Chelmsford,  Essex CM1 5YP
Tel. 0245 - 468554

COMMODORE REPAIRS
We s pec ialis e i n  repa irs  o t  Commodore
Computers and Peripherals and many others

* FAST TURNROUND
*
4 
3 
M
O
N
T
H
S 
W
A
R
R
A
N
T
Y 
*
*

ALL INCLUSIVE PRICES START FROM E16
For a fast, reliable and profess ional service,
send y o u r  Compu t e r  t ogether w i t h  f au l t

description to: COMPUTER FACTORY,
ANALYTICAL ENGINEERING LTD.,

ANALYTIC HOUSE, UNI T 18A, GRAINGER
ROAD (ND. EST.. SOUTHEND-ON-SEA,

ESSEX SS2
Phone (0702) 618455 (or further Information.

* *  24hr answering service. * i•
* *  Software also available. * *

A DV E RTIS E  Y OUR
SERVICE IN THIS

1=51221t SPEC I A L I ST
REPAIR GUIDE.

DEADLINE FOR JULY ISSUE:
IS 22ND OF APRIL.

COMPUTER REPAIR SERVICE
BBC AMSTRAD COMMODORE SECTRUM

*  A m s tr a d ,  A c o r n  a r d  B r o th e r  a u th o r i s e d  s e r v i c e
Cemires

* A l l  r epair s  h i l l y  guar an teed
* F i x e d  l o w  pr ic es  or  fr ee es tim ates
• R e p a i r s  r e tu r ned w a h i n  48  hour s
,  T i e d e  enqui r ies  we lc om e

C ON TA C T E LA INE  E D GA R  A T:
BLUE CHIP COMPUTERS LIMITED

2 GL A S GOW  R D , C OR S TOR P H IN E
E D IN B U R GH  E H12 811I

031-334 6058VISA



Competition Winners
Peagus
Find out i f  you're one o f the lucky
winners i n  the Peagus competition
from November 1987. Read on:
Adrian Patterson, Dorchester; Peter
Dent, Seaham; G e i t e n b e e k ,
Den H e l d e r ,  Netherlands; G .
Tsangarakis, London S W! ;  W E .
Price, Basildon; K. Magras, London
E13; G.R . Davies, Radford; Chris
Garbutt, Basildon; K.R . Blackwell,
Chatham; L a r s  H a mma rste d t,
Hornefors, S w e d e n ;  R o b e r t
Tomlinson, N y k v a r n ,  Sweden ;
Richard Wa l ke r , Sedgley, We st
Midlands: Rashid Qureshi, Karachi,
Pakistan; Wal Tan Tse, Birchwood; D.
Cook, Blackpool; James Laid law,
Hykeham, L i n co l n ;  M .  L y o n ,
Plymouth; G. Renton, Ryde, I.O.W.;
Nicholas W r i g h t ,  P re s to n ; J .
Alrajoodi, M i d  Glamorgan; John
Consadine, N .  Fe r r i b y ,  N o r t h
Humberside; J o h n  W o o t t o n ,
Eastbourne; M.E• Ventham, Radlett,

Bug Finder

We'd like to remind our readers that
we run a Bug Finder service.

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 of  your problem.
If possible a listing of your work (you
may omit this).
A stamped. self-addressed envelope
for return of' the program to you.

Should any of the above be missing
then we w ill not be able to deal with
your query.

We will try to point out where you
have made errors and place a corrected
copy of the program back on to your
tape or disk before we return it to you.

Do not send a  program to us as
soon as it stops working, please check
it several times first.

Vyre 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_

BACK PAG E

E

Herts; Sacha Dawes, Lewes; Eyal
Teler, Jerusalem, Andrew Cobb,
Sawbridgenorth, Herts; Stephen
Citrone, Washingtone, Tyne & Wear:
W.R. Austin, Pennycross, Plymouth.

Football Manager
Well the lucky winner of our Spot the
Ball competition which we ran in the
December issue of Your Commodore
is M r  R . Nickels from Paignton,
Devon. M r  Nickels w i l l  have the
chance to  take part i n  a  game o f
Football Manager I I  against three
competition winners f r o m  o ther
magazines. The overall winner of this
game wins a trip to see the European
Football Championship fi nals i n
Munich in June 1988. Good Luck! Mr
Nickels also wins a video of the 1966
World Cup, as does Martin Gingles,
Glasgow; Xohei Kurgyanagi, Pinner;
D. Kaosch, Abingdon; Edward
Newiss, Keighley.

Program Submissions
Due t o  the illness o f  our  software
evaluator s o me  peop le  m a y  b e
experiencing a  delay  i n  gett ing t o
replies regarding submissions. We are
trying to clear the backlog of programs
as quickly as we can but this is taking
some time. This  backlog also effects
Bug Finders and Lifesavers.

We apologise fo r  the delay and
would ask that you would bear with us
while the backlog is cleared.

The publication o f  lifesavers has
also been ha lted because o f  th is
software backlog. We will be bringing
you more short programs and tips as
soon as we can.

Konix Joystick
Have you won the revised Kon i x
joystick as a result of our competition
in the January issue? Read on and find
out.
T. Preston, Kiolington, Oxford: M .
Eves, Norwich; A.J. Spiby, Burton-
on-Sea; Rachel Longson, Chesterfield;
Bryan Lewis, Redcar; Dave Parish,
West Wickham; Graeme Gibson,
Durham; K .  Williamson, London,
E17; Norman Stone, Chelmsford;
Darren Nolan, Weston, Southampton.

Hunt for Red October
Find out i f  you're one o f the lucky
winners in the Hunt for Red October
competition f ro m February 1988.
Read on:
J.A.G. Airl ie, London; N . Streeter,
London; Stephen Bourke, Chester;
Bo-Goran Skansen, Sweden; K .
Taylor, Barnsley; Landreau Francois,
France; G.D . Hudson, Essex; J.P.
Rankin, Birmingham; F .  Eastman,
Northumbria; P .  Ful lwood, West
Midlands.

Commodore Where Are You?
At the Your Commodore office we are
repeatedly asked for  the address and
telephone number  o f  Commodore
U.K. Many  people, after referring to
their computer manuals, believe them
to be based in Corby.

The Commodore plant at  Corby
was c losed dow n some t ime  ago.
Reproduced here y ou w i l l  fi nd the
correct address for Commodore U.K.

We suggest that  y ou wr ite this
correct address in  the front o f  your
computers  m a n u a l  f o r  f u t u r e
reference.

Commodore Business Machine, (UK),
Commodore House,
The Switchback,
Gardner Road,
Maidenhead,
Berks SL6 7XA.

At the Your Commodore office we receive hundreds of letters from readers every
month. We do try and answer each individually but sometimes this is impossible
due to pressure of work. I f  you have written to us and not received a personal
reply, we apologise for this but we cannot promise to reply to every item of mail
we receive. I f  you feel that your question or letter really needs an answer, then
inclusion of an s.a.e. will guarantee a reply, although this may still take time to
arrive.

YOUR COMMODORE may 1988
126
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ALL YOU NEED IS A COMPUTER AND MODEM
The doors are open, reception is ready - welcome to Hotel California.

Just dial 0898 10 0890 and you're there.

Have fun at Hotel California. Explore Rendezvous, then perhaps try your
hand at winning some prizes in the Casino. Visit the Shopping Mall where Kays

are giving away a free personal stereo to new customers. Read classified ads in the
Newsagent, or even write your own l Join Cafe Society conversation or hold a private

party in the Conference Suite. Personal problems? Visit the Night Porter for a shoulder
to cry on. Is a mysterious blonde about to enter your life? Check with our resident

astrologer - the Night Porter will put you in touch! Itchy feet? Browse through our travel
section and dream,

Hotel California. For 18s and over. Operate your modem at 1200/75 baud as for Micmnet, Prestel and
other viewdata systems.

TELEMAP GROUP LTD., DURRANT HOUSE, 8 HERBAL HILL, LONDON EC1R 5E1
At brne of going to p r o  oil callx arc charged at 5.06r, per 12 SECS. o ff pooh and 5.06p pr r  It area. peak in<lus iv t of VAT



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 17.951 19.95d
Instant Recall 17,951 19.95d
For Commodore 128
Blitz Compiler 29.95d
128 Plus upgrade rom 19.95r
Help 64/128 cartridge 39_95c
For C16 and Plus/4
Turbo 16 6,95t
Graphics Designer 6_95t 8_95d
Mikro Assembler 12.95t 14_95d
Music Master 12.95t 14.95d
Word Perfect 12.95t 14.95d
For Commodore Pet
Word Perfect 51.75r
Flex-File 2.1 97,75d
Busicalc 44.85t 47.15d
Busicalc 3 97.95d

For Commodore Amiga
MIDI 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
BUSICALC a n d  B US I CA L C 3  wh ich
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 ina ry B A S IC p ro g ra ms 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 a n d
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 ftware  f ro m
SUPERSOFT.

The programs listed on the right represent
a small selection from our range, but you
can get a full list if you phone or write to
the address below. We offer an excellent
mail order service, and you can pay by
cheque, Access, o r Visa.

SUPERSOFT, Winchester House,
Canning Road, Wealdstone, Harrow,

Middlesex HA3 7SJ
Telephone: 01-861 1166



' these programs
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 6.95t 8.95d
Mikro Assembler 12.95t 14.95d
Music Master 12,95t 14.95d
Word Perfect 12.95t 14.95d

For Commodore Pet
Word Perfect 51.75r
Flex-File 2.1 97_75d
Busicalc 44.85t 47.15d
Busicalc 3 97.95d

For Commodore Amiga
MIDI for Amiga 49.75
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