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other word processors
lost for words.

WordPerfect 4.1 for the
Amiga includes many features
not found in other word
processors.

Newspaper style columns can
be displayed on screen,110,000
word UK phonetic dictionary
word-count, background
printing and automatic refor-
matting increase efficiency.

Line drawing and rulers,
search /replace and 5-function
maths are invaluable assets.

By using the Amiga's
puliclown menus nearly all
VVordPerfect's features are
available at the click of a
mouse. This makes learning
easier than ever before and

fed D a t a P e

using it a real pleasure. But
if you prefer the traditional
function keys there is a
colour coded template to
make life easy.

What you see on the screen
is what will actually print.
This makes good, professional
layouts simple.

Documents are treated as a
whole and not a series of
pages. Reformatting and
repagination after editing are
automatic and very rapid.

However fast you type, you
will never be too fast for
WordPerfect.

To find out more, write to
the address opposite.

i l t -01r
-

And see how WordPerfect
delivers today what others are
still searching for.

SENT 1 NEL
S O F T W A R E
lArellington House, New Zealand Avenue,
Walton on Thames, Surrey K M  17)(_
Telephone; (0932) 231164
Telex: 916005. FERGUS G.
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PRINTLINK
Allows AMIGA to use CAM Serial or Standard Centronics
Printers. with the Bonus of a BOK Buffer.
CBM Serial only . . . . . . . . . . . .
CBM Serial plus User Port to Centronics . . . .

E34.95
E44.95

DIMENSION
computers ltd.

CANON PJ1080A COLOUR INK JET
• Virtually silenl operation
▪ Seven colour text and high resolution colour graphics
printing 1640 dots per !mei
• Uses plain, single sheet or roll paper
• Supplied with AMIGA printer driver
software E499.95

AMIGA BUSINESS PACK
• Amiga A500 computer
• 1084 high resolution colour monitor
• Citizen 1200 printer
• Monitor and printer cables

The works-integrated spreadsheet, wordprocessor and
database
• Transtormer -PC Emulator .

302C 1Mb A500 3 5 External Drive •
Cumana 1Mb 3.5' External Drive •
Internal A2000 2nd Drive •
Amiga Midi Interface . . . . . . . .
Digiview Colour Digitiser
Supra 20Mb A500 Hard Disc including

Diskmaster Software . . . . . . . .  .
PAL genlock A500/A2000 • •
2Mb Internal RAM Expansion
A500 512K RAM Upgrade
Future Sound Digitiser, including

microphone   . . . . . . .
Perfect Sound Digitiser. with stereo recording

facility •  . . . . . . . . . . . . . . . . .
Auchomaster Sampling Software ,  . . . . . . . .  •
P.owrite V2 Wordprocessor

E779.00

- E99.95
• E l  09.95

E79 95
E34.95

E139.95

• E849.00
E219.95
E449.00
E109.95

E169 95

E74. 95
E39. 95

• E79.95

AMIGA A2000 PACK OFFER
Amiga A2000 1Mb with Mouse. Workbench, Workbench
Extras, OW Basic and 20Mb A2090/2092 Hard Disc
With 1081/10E14 Monitor ,  •  • •  • £ 1 3 7 9 0 0  VAT
Without Monitor E 1 1 6 9 . 0 0  1- VAT

AMIGA A500 PACK 1
wilt Mouse. Worxbench, Basic. °PAINT, T11 Modulator.
40 Oise Storage Box, Dust Cover and
10 Games/Utility Discs . . . . . .    £ 4 1 5 . 0 0

AMIGA A500 PACK 2
with Mouse Workbench, Basic and
DPAINT Software

COMMODORE1084 COLOUR MONITOR
Ilion RES. Non Reflective Screen

PIX MATE
TOTAL IMAGE PROCESSING SYSTEM
Manipulates images produced by most Amiga graphics
packages. including DPAINT
With over 3000 special effects • . .

Express Paint •  •
Pagellipper Animator . . . . . . . . . . . .
introcad CAD System
Marauder 2 (back. up utilityl •  . . . .
Diskmaster (File Manager) •
Grabat iScreen eumperj
Digipaint
Photon Paint . . . . . .  •

E379.00

E 229 00

1  E44.95

AMIGA A500 with PHILIPS 8833 HIGH RES COLOUR
MONITOR with STEREO SOUND OUTPUT Mouse.
wcakbench Basic. plus °PAINT Software .  .  E629 . 00

AMIGA A500 10 HiCOMMODORE 1004 HIGH RES COLOUR
MONITOR Mouse WOrkbr nit Basic, pius
DPAINT Software

STAR 1C10 COLOUR DOT MATRIX
• 120 cps Draft. 30 cps NLO
• 6 Resident Fonts and 6 Print Pitches
▪ Draft and NLO in all Fonts and Colours
• 7  Colours plus Multiple Shade Graphics
Includes AMIGA Printer Lead •

THE WORKS
Sprodstieet WorOprocessor and Database
PHILIPS 8833 COLOUR MONITOR

E599.00

E 2 2 9 95

E69.95

E 2 5 9 . 0 0
DIG IPIC
REAL TIME VIDEO DIGITISER
Captures images at 1/50th ol a second from video source
Powerful software allows modification of images plus
export to EIPAINT and many other programs £ 2 3 9 . 9 5

i
E39•95 Aegis  Draw-Plus •  E149.50
E22.95 Aegis  Animator/Images   E 8 4  95
E39•95 Aegis  Images •  • •   E 2 3 , 5 0
E29.95 Aegis  Impact • E 5 1 . 9 5
E39.95 Aegis  Som• E 4 6 . 9 5
E21 95 Aegis  Audiomaster E 3 5 . 9 5
E59.95 PUBLISHER PIUS
E69.95 Desktop Publishino Packane r i g  GA

THE NEW STAR IC10 DOT MATRIX PRINTER
a 120 cps Mat
t 3 0  
c p s  
N L O

• Friction and Traclor Feed
• Paper Parking Facility
• 6 Resident Fonts and 6 Different Pont Pitches
Selectable trona Front Mode Select Panel
Commodore Serial or Centronics
Commodore 4/128 Colour Version
Including FREE 6E05 worth E26.95 with CM versio
in
21 1 . 1 5 51541C DISC DRIVE   E 1 6 9 , 9 5
OCEANIC OC 118N   E 1 2 9 . 9 5
Commodore Compatible Disc Drive
Both includeGEOS plus either
-Unaware Pack A
6 Disc Adventure Games plus 5 Disc Arcade Games
Software Pack B
Fasyfile Database, and Future Finance Planning Package

SUPER G
CAM to Cen!mnits Printer Interlace
FINAL CARTRIDGE 3 •
MPS 803 TRACTOR FEED UNIT
CBM 64128 MUSIC EXPANSION SYSTEM
Incidding Keyboard Synthesiser and Software
COMPOSERIDITOR SOFTWARE
For Music Eroansion System, Tape or Disc
ACTION REPLAY Mk IV PRO
Tape to Disc Back-up Cartridge
KOS MOUSE
With CHEESE Software, Tape or Disc
COMMODORE C2N DATA RECORDER

THE MIDLAND'S LARGEST COMPUTER STORE

E34 95
E39 95
E29 95

FPERSONA1 CALLERS AND EXPORT ENQUIRIES WELCOME
ALL OFFERS STRICT! V SUBJECT TO AVAILABILITY
ALL PRICES SUBJECT TOCHANGE WITHOUT NOTICE
ALL PRICES INCLUDE VAT UNLESS OTHERWISE STATED

PRINTER RIBBON OFPER
MPS 801, 802 Citizen 1200 and
Star NI10 Ribbons
MPS 803 & MPS 1000
DPS 1101 Multi Strike •  •  • • . . . .  •

BUY FOUR AND GET ONE FREE'

CITIZEN 1200 DOT MATRIX PRINTER
Commodore version
(with 64/128 Printer Lead;   £ 1 5 9 . 9 5

E24.95 Cent ronic s  version
(with AMIGA Printer Lead) E 1 5 9 . 9 5
Commodore 1901 Colour Monitor •  E 2 1 9 . 9 5
Philips 64/128 Green Screen Monitor •  • E 8 9 . 9 5
MPS 1200P Dot Matrix Printer, Centronics • • E 2 1 9 . 9 5

E24.95 M P S  150007 Colour Dot Matrix, Centronics 0 3 9 . 9 5
E2g.95 1 5 8 1  3 Disc  Drive including 10 x Dis c s  £ 1 9 9 . 9 5

t 75.00

E32.95

TO order. e
,
I n e r  
s e n
d  
c h e
q u e
' ?  
0  
w
i
t
h  
c
o
u
p
o
n  
o
r  
r i
n
g
1
0
5
3
3 )  
5
1
7
4
7
9
/
2
1
5
7
4  
w
i
t
h

AccessoaarclayCard number Please allow 7 working days kw deli.ery Iron, receipt of order or
cheque clearance
Please add E I Oil towards carriage and packing on any software order.
Hardware orderS add E 100 under t265•00 value and E5 00 over t65 oo value
Printer orders add t s  oolawards carnage

Send to: Dept. No. YC 10, Dimension Computers Ltd
27/29 High Street, Leicester LEI 4FP
Tel: (3533) 517479/21874 Fax: (0533) 511538

AMIGA RANGE

BISA

Item

27/29 High Street
Leicester LE1 4FP

Tel: (0533)
517479/21874

E5.95
E4_95
t3 50

REMARKABLE COMMODORE PC1 OFFER
Unbeatably priced PC/XT compal;b
,
e, i n c l u d i n g  
e x t r e m e l y

compact base unit. detachable keyboard and monitor.
Compatible with all major PC/XT software. the PC1 now
represents the lowest price tor specification PC compatible
in the UK.
• 8088/4.77MHz Processor
a 512K RAM
• Serial and Parallel Ports
• MSDOS 3.2 and GW Basic included
For a limited period. the PC1 also includes ABLE ONE
Integrated Spreadsheet. Worelprocessor and Database
package (usual price C113•001
PC1 with Mono Monitor •  E 2 9 9 . 9 9  VAT
PC I with CGA Colour Monitor • • • • E 4 4 9 . 0 0  + VAT
PC1 Package without Monitor.
Compatible with CAM 1084 and most
CGA/Hercules monitors . . . . . . .  E 2 6 9 . 0 0  4 VAT

PRECISION
Superscript 64 E 2 4 . 9 5
Superbase 64   E 2 4 • 9 5
Superscript 64

& Superhase 64   E 4 4 . 9 5
Superscript 128   E 2 9 . 1 5
Superbase 128 . . . . . . . . . . . . . . . . . .  ..• E 2 9 . 9 5
Superscript 128

& S u
p e r
b a s
e l 2
8  
•  
•  
E
5
4
.
9
5

Superbase, The Book •  ... E l l  95
BEDS Versiont3
CAM 54128 Operating System
Including: Desktop, Geowrite. Geopaint. and Desk. Accessories.
Disc
C8M64   E 2 6 . 9 5
C8M128 .  E 3 4 . 9 5
GEODEXIDESKPACK
Combined Database with powerlul Mailmerge function
Also contains Artgrabber Graphic Images. Calendar and
Icon Editor •  • • . . . . . . . . .  • • • £ 2 1 . 9 5
GEOCALC Spreadsheet E 2 4 . 9 5
GEOCALC128 E 3 4 . 9 5
GEOPUBLISH Desktop Publisher
WRITERS WORKSHOP
WRITERS wORKSHOP 128
FONT PACK 1
GEOFILE Database
GEOFILE 128
GEOSPELLSpeacheker
I CONTROLLER*
Geos-compatible Joystick. Fits Onto keyboard   £ 1 2 . 9 5
• FREE OF CHARGE WITH PURCHASES OF TWO OR MORE
GE OS PACKAGES
CBM 84/120 and PLUS 4 COMPANIES PACK
SalesiPurchaser'Nominal Ledgers with Invoicing and
Stock Control, Disc

Quantity

Total

Price

Name

Addr ess

Telephone*

04.95
E21.95
E31.95
E18_95
E24.95
E34.95
E16.95

E24 95
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C O N T E N T S

• Data Statements
Interesting snippets for Commodore owners

• Games Update
Our view of the current software scene
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• First Steps
Advice for fledgling Commodore owners

• Constructing A Compiler
Time to add the finishing touches

• Software For Sale
The easy way to enter our superb listings

• Listings
This month's programs and our Syntax Checker

• Back Page
Useful info and puzzles to tax your brain
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FEATURES

• Emergency Ward 64 1 8
Trilogic's Doctors are always on call

•  Salamander 2 5
The arcade classic and successor to Nemesis

• The Great Giana Sisters 2 8
Controversial stuff from Rainbow Arts

•  Unlock Hidden 128 Powers 3 1
Using Cl28 function key routines in C64 mode

• The Vindicator 4 2
Murderous mayhem from Imagine

• Barbarian 4 4
The Amiga blockbuster on the C64

• Echelon 5 2
Explore a new world and blast it to bits

• Warp Speed 5 7
A cartridge for both the C64 and the Cl28

• Disk Contents 5 8
Chapter and verse about tracks and sectors

PROGRAMS

• Secret Writing 1 3
The sophisticated way to protect your programs

• Painless Windows 2 2
The Cl28 routine which Commodore omitted

• William Tell 3 3
An all-action game using multiple sprites

• Talking Computers 5 0
How to get Max Headroom from speech routines

C O N T E N T S
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UHTFI ETFITERIENTS
FAST Broadside

A simulataneous swoop on software
pirates in the Glasgow, Wishaw, and
East Kilbride areas north of the border
has netted the  Federation Against
Software Theft i ts most successful
sortie yet. Assisted by the E Division
of Glasgow CID and a motley crew
of software house representatives, Bob
Hay of FAST is now in possession of
suspect software with a  street value
estimated at E100,000.

Of the co-ordinated raids, Bob
said, -
P i r
a c y  
i
n  
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concern for some time but with some
very good information and assistance
from Electronic Arts, the Strathclyde
police carried through a very thorough
investiagation. Results so far are most
encouraging."

Simon Jeffery, UK Sales Admini-
stration Manager for Electronic Arts
and EA's representative on the raids
added, "We are alerted to the pirates'
activity both b y  end-users and our
local dealer/ salesman relationship,
and worked closely with FAST over
a number o f  months to  make this
operation a success. Electronic Arts
feels that i f software houses can work
with FAST in talking a fi rm stand
against piracy, it can be countered."

If you buy software and you think
that it isn't the real McCoy, you should
first of all contact the software house
who normally markets. I f  you don't
know the software house then you can
contact Bob Hay on 01-430 2408,

Juicy Jargon

At the newsdesk we get inundated with
press releases fo r  a l l  manner o f
machines and services, many of which
invite us fo r  a  tea and sticky bun
session at some plush venue. The latest
'ave-a-lunch features tw o  choice
examples that makes trainspotters
reach for their tech-specs.

The fi rst, f ro m Peterborough
Software and aimed a t  personnel
managers, opens with 'Dear Human
Resource Professional' (pass the
bucket, I  think I 'm going to  be...).
Honestly, i f  our personnel manager
heard anyone labelling her in such a
way they'd get an instantaneous pugili-

New labels

Top selling budget software house,
Alternative, have created a new lable,
Again Again, which will be releasing
full price games in time for Christmas.
The first title, The Munsters, should
be appearing later this month and
involves the  whacky exploi ts o f
Channel 4's cult television family o f
Frankenstein's, vampires and were-
wolves.

Psygnosis, o r i g i n a to r 's  o f
Barbarian, have launched Psyclapse as
a new games label. Once more,

Free Disks

NEWS

Compumart are suppliers o f  disk
boxes fo r  3.5 and 5.25 inch disks.
Amiga owners, or owners of the new
1581 drive for Commodore's eight bit
machines, will be pleased to note that
the 3.5 disk box has a special offer
at the moment. With each box sold,
Compumart will supply two free disks
which amounts to  almost a  50%
reduction in the El 1.26 cost of the box
(excluding V A T but including fi rst
class delivery and same day despatch).

The storage boxes are lockable and
made f r o m  anti -sta ti c, i mp a c t
resistant plastic. Each 3.5 box can hold
up to 70 disks and comes with a set
of dividers.
Touchline: Compumart, Jub i lee
Drive, Loughborough, L e les L E I ]
WC& TEL: (0509) 61044.

stic parry in the vicinity of the auditory
orifice!

The second even mo re  l ush
example refers to  the launch o f the
Miracom Courier HST Modem. In
plain terms, this is the kind of gubbins
used by systems operators on bulle-
tin boards. According to  the release
this l i ttle wonder exhibits, 'effective
speeds up to  17,000 bps, employing
trellis-coded modulation, asymmetr-
ical fu l l  duplex transmission, data
compression, a n d  M N P  e r ro r -
control." Just what we've a l l  been
waiting for.

YOUR COMMODORE november 1988
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illustrator Roger Dean has been called
in to design the new logo but future
illustrations for the games will draw
upon a  broad spectrum o f  leading
artists. Although Psyclapse wil l  run
alongside Psygnosis, the two labels are
to maintain separate identities.

Touchline: Again Again Units 3-6,
Baileygate Industrial Estate, Ponte-
frac!, West Yorks WF8 2LN.
Psyclapse First Floor, Port o f  Liver-
pool Building, Pier Head, Liverpool
L3 2BY.

Two Board Tales

While Domark are busy revamping
Trivial Persuit, Grandslam are work-
ing on a new boardgame conversion.

Grandslam's game i s Espionage
which takes the players into the world
of secret agents travelling the globe to
unearth four microfilms which form
the plans fo r  the  ul timate super
weapon.

As the search goes on, the spies
will occasionally meet and battle to the
death and the first one home with all
four films is the winner.

Domark appear to have decided to
squeeze as much as they can from their
Trivial Persuit licence. In  the offing
is a new concept for the background
behind the question and answer game
which i s  more suited t o  computer
players.

The game is called Genus II — A
New Beginning and involves the
players in a race to reach the planet
of Genus IL  Each player has to win
a place on their laser powered space-
craft by answering a Trivial Persuit
question correctly. On  the journey
through space, the craft has to land
at six planets or stars and collect a
luxury household i tem from each
before finally arriving at Genus

Another venture of Domark's is the
computer version o f the 1973 James
Bond movie Live and let Die. Rumour
has i t  th a t the  original  Domark
authored game was not considered
good enough but Elite had a speedboat
game on the starting blocks which
fitted the bill, .1'he result is a shared
game w h i ch  w i l l  fea tu re  b o th
companies logos.
Touchline: Domark House, 22 Hart-
field Rd. Wimbledon, London SW19
3TA. Tel: 01-947 5622.
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Plus 4 Fontasy

Stop P r e s s

Two p r o b l e m s  b e y o n d  o u r  c o n t r o l
h a v e  a l t e r e d  t h e  c o n t e n t s  o f  t h e
maga::1  ne  a s  d i  s p i  a y e d  O n  o u r
c o v e r .
We a p o l  o g i  s e  +  or
-  t h e  
n o n —
a p p e a r a n c e  o f  t h e  T h r e e  S t o o g e s
r e v u e  d e s t i n e d  f o r  t h i s  i s s u e  b u t
t h e  P o s t  O f fi c e  s t r i k e  a f f e c t e d
r e c e i p t  o f  t h e  t e g t .  N o r m a l
s e r v i c e  w i l l  b e  r e s u m e d  b y  t h e
t i m e  t h e  D e c e m b e r  i s s u e  h i t s  t h e
s t r e e t  a n d  t h e  T h r e e  S t o o g e s  w i l l
be  t h e r e .
T he s e c o n d  a p o l o g y  r e l a t e s  t o  t h e

G i a n a  S i s t e r s  r e v i e w .  A l t h o u g h
s ome c o p i e s
-
o f  t h e  
g a m
e  
h a
v e  
b e
e n

c i r c u ] . a t e d ,  N i n t e n d o  h a v e  s l a p p e d
an  i n j u n c t i o n  o n  R a i n b o w  A r t s  f o r
i n f r i n g e m e n t  o f  c o p y r i g h t .  U S
G o l d ,  w h o  h o l d  t h e  B r i t i s h
d i s t r i b u t i o n  r i g h t s ,  h a v e  h a d  t o
w i t h d r a w  t h e  g a m e  - F r om s a l e  u n t i l
t h e  s i t u a t i o n  i s  r e s o l v e d .
US G o l d  d e e p l y  r e g r e t  h a v i n g  t o
mak e t h i s  m o v e  a n d  h o p e  t h a t
N i n t e n d o  a n d  R a i n b o w  A r t s  c a n
r e a c h  a  m u t u a l  a g r e e m e n t  w h i c h
w i l l  a l l o w  t h e  g a m e  b a c k  i n t o
c i r c u l a t i o n .

York Electronic Research are set to
launch a new software package for the
Plus 4 . Using their program i t  i s
possible to  create a series o f printer
typefaces which will give documents
that extra touch of class.
A Wease date and price have not yet
been fixed but you can be sure that
we'll be putting i t through its paces
in a future review as soon as the YER
production line gets going.

Touchline:
York Electronic. Research, The Fisher-
gate Centre, 4  Fishergate, York YO1
4„4 B. Tel: (0904)610722

Fortran for the C64

Although the Fortran programming
language has been around for thirty
years, i t is still one o f today's most
widely used languages. I n  the US,
Abacus have developed a  stripped
down version fo r  the C64 which
supports over 45 statements and
functions so that users can get the feel
of the language and examine the
benefits through hands-on experience.

Fortran 64 includes a  bui l t-in
editor, compiler and linker so that fast
standalone programs can be produced,
running even when Fortran 64 is not
in residence.

At the moment, there are no plans
to release the program in the UK but
maybe in time a pioneering company
such as Financial Systems Software
will see fit to import a few copies.

Touchline:
Abacus, 5370 52.nd Street SE, Grand
Rapids, M I  49508.

NEWS

Special Reserve

Half price software is on offer as the
public relations company, In te r -
Mediates, diversifies into the mail-
order business.

The venture takes the form o f a
club called Special Reserve and the £4
per year membership entitles each
member to three issues of the Special
Reserve Buyer's Guide in addition to

Dragon Simulator

We knew they could do it if they tried.
Code Masters la test release i s
called Super Dragon Slayer. 'Wot, no
simulator,' we all cry.

Perhaps th i s  departure i n t o
pastures new is i n  response to  the
expansion of the programming team.

Tim Miller is the latest signing for
Code Masters and the gang o f four
(David and Richard Darling, Mark
Baldock and Mike Clark) is now a

the updates on new releases that are
sent with every order.

The club boasts a  catalogue i n
which discounts can be greater than
50% before postage and packing is
added.
Touchline:
Inter-Mediates, 2 South Block, The
Mailings, Riverside Way, Sawbridge-
worth, Her is. Tel: (0279) 726585

quintet. Tim has written Skate Crazy
for Gremlin and ATV Simulator for
guess who?

The new signing the launch o f
several I 6-bit projects which should be
ready for release in the not-to-distant
future.
Touchline:
Code Masters, Lower Farm House,
Stoneythorpe. Southam, Warks
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Tint Mil ler flanked by Richard and David Darling.

YOUR COMMODORE november 1988
7



EDITIMURIERT10115 COMER
C
o
m
p
u
n
e
t
,  
t
h
e  
o
n
-
l
i
n
e  
c
o
m
m
e
r
c
i
a
l  
d
a
t
a
b
a
s
e  
f
o
r  
C
M
,

Amiga and ST users, has followed Prestel/Micronet
and MicroLink and revised its tariff structure.

The price of a Gold subscription (a Gold sub is favoured
by those who use the service on a regular basis) is now
£19.50 a  quarter, an increase o f  £4.50. However, Gold
subscribers will get an additional 1000 page/days which
brings the total to 2000.

An additional EIO per quarter entitled a user to upload
programs to the system regardless of length. This has now
been restricted to 45,000 page/days per quarter.

The unlimited off-peak connect charge is now ,C10, a
rise of 22p. Finally, the standard connect charge has risen
from 60p to 80p per hour.

The price increases will hi t the regular user who up-
loads programs onto the system — and at 75 baud! The
concession of an additional 1,000 page, days is fine for those
who use the chat on-line facility, or have text based areas,
but those who upload programs on a  regular basis will
be hurt the most.

Considering that Compunet's survival relies on its users'
goodwill to supply a regular stream of text-based material
and programs, it's somewhat surprising that the company
did not come up with a better concession than the extra
1,000 page' days.
Shades of Gold

Shades, the popular multi-user adventure game is now avail-
able on Telecom Gold.

Shades first appeared as a value added service (VAS)
on Mieronet a couple of years ago. Since then, Telemap,
which operates Micronet, has made Shades available to
all Prestel users, and recently i t has become the premier
feature on Telemap's 0898 service FunTel.

Shades can be played on Telecom Gold by entering
SHADES at the chevron prompt " .  During peak hours
Shades will be free, as the cost is absorbed in the peak-
rate charge. During off-peak hours the cost is 4.5p per
minute on top of the off-peak charge.

Your Commodore notes that playing Shades on system
72 (MicroLink) is cheaper than playing the game on any
other system because MicroLink does not charge for data
transfer to or from Telecom Gold, as is the case with other
systems.

MicroLink users, who use the GW command which
displays a list o f databases that are available via gateway,
will notice that Shades is not included (even though i t is
available). When asked about this omission Derek Meakin,
MD for Database Publications which operates MicroLink,
said "We haven't decided what to do about Shades yet."
Execudrolds take note

Two developments have occurred in the comms world that
will be of interest to business users,

First, MicroLink subscribers who read the excellent
Newsbytes columns now have the option of reading EXEC
after entering the newsbytes area. EXEC stands for execut-
ive briefing and unlike the other columns that contain
comprehensive reports, EXEC i s  geared towards the
business user and offers concise information as well as a
contact.

Secondly, Prestel users will soon be able to read Inter-
Business which is aimed towards those who are running

NEWS
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small businesses and the self employed.
According t o  Telemap's P R  manager, D a v i d

Rosenbaum, InterBusiness will be a totally separate product
from MicroneL
Telesoftware Amiga!
Previously, a l l  downloadable telesoftware provided b y
Micronet has been stored as pages on the Prstel database.
this has changed and Micronet is now providing al! i ts
telesoftware via a gateway.

This means that instead of storing a program as encoded
pages on Prestel, a link is provided to Micronet's own Amiga
2000 on which all the programs are stored.

At the time of writing, technical details of how the system
works were not available but it's clear that the decision
to store telesoftware on their own system is a wise one.
Programs for the Amiga, PC and ST tend to  be large,
and take up numerous frames. These frames cost Micronet
money for rent, storing the programs on their own computer
will no doubt save money.

An interesting aspect is that all the software is to be
free o f charge. This is because it's not possible to imple-
ment a frame charge via a gateway. Just what will happen
to third-party, chargeable telesoftware (as provided by Your
Commodore for example) is not yet clear.
A chatline at last

Commodore users who subscribe to  Micronet now have
their very own Chatline called CBM RABBIT.

Most machines supported by Micronet have their own
chatline on which users can talk (rabbit?) specifically about
their own type of computer.

Currently, CBM RABBIT is rather under-used, and
Andy Waller who runs the Soley CBM area on Micronet
may decide to place the regular letters section within CBM
RABBIT.

Wanna bet?

Computers and betting have been used together for years.
The major betting houses were amongst the first corporate
group to  make use o f  computers fo r  computing odds,
displaying the SP on a race such like. Now Telecom Gold
users who like to play the gee-gees can subscribe to a new
service called Turfnet.

Turfnet is a tipster service which provides its subscri-
bers with the very latest information on a race. Unlike
conventional racing sheets, Turfnet i s  updated every
morning and takes in to  account whether conditions.
Detailed information on the days racing is provided togeth-
er with tips on the best horses.

Aimed at the serious punter (the service costs E20 per
month), a free trial offer is available to anyone who sends
a request to 74:SDR004.

Prestel users need not feel left out either. For quite some
time a number of information providers (II's) have been
supplying punters with tipster services.

For the casual punter daily tips on Viewtel 202 are
provided, while B&RD supply a daily tip for 55p. The more
serious punter can analyse the data for a specific race on
the BSc R D database for 38p per race. The services mentioned
do not require any extra subscription, however, the serious
punter can subscribe to B&RDs more professional service
which is also on Prestel.
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The all new range of
Commodore Diskettes
Don't risk losing your valuable data.
The superb quality offered by
Commodore Diskettes ensures
perfect data storage, time after time
at a price you can afford.

Trade enquiries only to SIB Disks Ltd, the officially appointed sole UK  distributor.

Available now from your local computer dealer
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Any minute now the del
of Christmas offerings w
burst onto the scene...
but not yet!
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mark the end of the summer
lull caused b y  software

houses mainly concentrating on the
games they are preparing for launch
in the run up to Christmas. This annual
dearth is particularly marked this year
with the opening o f  the Olympic
Games i n  Seoul  adding t o  th e
mountain o f games awaiting autumn
release.

GAMES R E V IE W S

Kane

Traditionally, th is makes early
autumn a good time for compilations
and budget games, particularly for the
re-release of classics.

Budget games
There's a  new force i n  cut-price
software as US Gold back a  new
budget venture called Kixx. Al l  Kixx
games cost £2.99, with the initial batch
of releases coining from US Gold's

back catalogue which includes Ace of
Aces, 10th Frame and this month's duo
of Gauntlet and Metrocross.

Gauntlet is the arcade classic and
features 512 levels of monsters, magic
and treasure as you guide a wizard,
warrior, elf or valkyrie into the depths
of th e  dungeon. Th i s  w a s th e
Christmas number one two years ago
and is still one of my favourite games:

Metrocross is a more recent but less
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well-known, coin-op conversion i n
which you must complete an obstacle
course within a time limit. In your way_
there are hurdles to  trip you, g i
barrels to  squash you, potholes
,plummet i n to  and slowdown t
which put the brakes on and lose yo
valuable seconds. On the positive si
you will find springboards to give
a l i ft and a skateboard to  carry
to the finish.

I think Tau Ceti was one o f
best space exploration and corn
games o f its time and now it's b,
as part o f  Mastertronic's Ricoc
range. I n  the game you control
, askimmer vehicle in a desperate mis
to power-down the defence systems •
Tau Ceti  I I I  which were turned
renegade by a freak meteor storm. This
is far from easy as you have to battle
with the Hunter attack-craft while
collecting reactor rods from the reactor
substations so that they can be used
to power-down the system controlled
by the main reactor.

These substations are  spread
throughout the cities of Tau Ceti which
are connected by a network o f jump
pads and patrolled b y  sti l l  more
hunters.

Mastertronic's Vectorball seems
the most promising o f the specially
written budget games, an area once
again dominated by Mastertronic. It's
a two-player, futuristic sports game
fought out on a vector-graphic pitch
full of hollows, peaks and waves. The
aim is to control your spinning player
and knock the ball into a human, or
computer, opponent's goal area. It's
very pretty to look at but incredibly
difficult to play.

Kane II is the wild-west sequel in
which you must shoot bad guys who
are travelling or a train, capture Fort

Jialtarr

STRASNIP U S  P I SC ESONTSTARLOCATION :  B R I
ANIONT"TYME

•T H E BRIDGE

GAMES R E V I E W S

e Ace

Apache to rescue a princess and then
ride a bucking bronco before escaping
across some treacherous terrain.

Knight Tyme is the second in the
series o f  games featuring Magic
Knight. Having survived the ordeal of
Spellbound, you now find yourself
onboard the USS Pisces in the 25th
Century. I f  you're to get out o f this
mess, you'll have to contact the Tyme
Guardians to  get a  Tyme machine
while keeping out o f the way o f the
Space Pirates and the Paradox Police.
The Windimation system, animated
characters combined w i th  windows
contain adventure-style commands,
mixes well to  create a  true arcade
adventure.

Super Cup Football is from the
Hewson / Mastertronic Rack-it label
and i s  a  top-down view, soccer-

Super Cup Football
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simulation that is similar in many
to the World Cup table-top arcade
machine.

Full price games
Karate Ace is a compilation of martial
arts games that pack a few punches
as well as some chops and kicks.
Compiled by Gremlin Graphics, the
nack includes Way  o f  the Fxnlodino
Fist (the Grand Master and daddy of
them al l), The Way o f  the Tiger,
Samurai Trilogy, Bruce Lee (more like
a platform game), Kung-Fu Master,
Avenger (Gauntlet - kung-fu style) and
the judo game, Uchi Mata. If you don't
feel like you could take on all-comers
after playing that lot, you never will!

Summertime Specials is the latest
US Gold compilation which features
hits from the past. Th is six-pack

- •  -

I
7
1

I
I
L

1

XWON I S  WAI T I NG



et Fighter

lucks World Class Leaderboard,
olomon's Key, Bravestarr, Captain

America, Trantor and the  coin-op
conversion, Rygar.

Street Fighter is a game for people
who want to fight around the world
and actually features two version o f
the game in one box. They couldn't
decide which was the better the public
when they received
- t h e  U S  
a n d  
U K

versions and decided to let the public
decide. I'm afraid the patriots are in
for a disappointment as the US version
is streets better.

Sports Soccer

Street Sports Soccer is Epyx's (US
Gold) version o f  how footbal l  i s
actually played, so you can forget
Wembley and head instead fo r  the
park o r  the alley for a  three-a-side
game with the local kids. The goals
are made out of piles of boxes or cans
and you can play for a set amount of
time or up to a number of goals. The
most important part o f the game is
to win the toss so you get first pick
for sides.

The original Pink Panther is back
in a Gremlin game. He's broke, so he
gets a job at a mansion house but really
goes to  work a t night b y  helping
himself to the family jewels. It's not
going to  be easy because the owner
sleep-walks and you have to steer him

G A ME S  R E  V IE WS

x 4 Racing

away from objec H i  will wake him
up and you'll be caught red-handed.

4x4 Of f  Road Racing takes car
racing from the safety of the track to
a series of terrains that will test you,
your car and especially its tyres. The
races are a mixture of driving skill and
mechanical expertise i n  which you
have to patch up your car as you go
along, so you have to ensure that you
have the parts you'll need before you
set off.

The Empi re  Strikes Back i s
Domark's second instalment i n  the
Star Wars trilogy in which the player
tars as Luke Skywalker. This time he's
ying a  skyspeeder against th e
rnpires probots, walkers and, finally,

tie-fighters. I f  you enjoyed Star
ars then you'll like this as it's more

of the same and, for the real Star Wars

The Empire Strikes Back
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addicts, Domark is adding the final
touches to the Return of the Jedi which
ought to be out soon.

US G o l d  caused  a  g r e a t
controversy w i th  i ts  chauvinistic
advertising campaign for Psycho Pigs
UXB, so i t's nice to  see the game
behind the posters at last. You play
a Psycho P i g  surrounded b y  a
screenful o f equally psycho pigs and
must wipe them out by picking up and
hurling bombs at them. This sets o ff
a timer which explodes the bomb when
it reaches zero. That's all there is to
it. I t ' s  one o f  those ridiculously
addictive games that you play over and
over without quite knowing why and
it would make a  great budget game
---- unfortunately, it isn't.

Tony Hetherington
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Learn to conceal messages and how to protect your
Basic programs with a top secret password

Secret
Writing
T he Spartans did it, the Romans

also, World War II armies did
it a n d  t h e  Russians a n d

Americans a r e  s t i l l  d o i n g  i t .
Throughout h istory people have
exchanged secret messages in the hope
that others could not pry into their
affairs. The  only way they could
achieve this was by use of a secret code
or cipher to disguise the actual text.

Even inside the workings o f  a
computer there are code languages and
text, such as machine code, Binary
Coded Decimal o r  even the ASCII
code. Most programmers are already
familiar with these and there is nothing
secret about them.

The study of secret writing is given
the name 'cryptology' and the process
by which an  ordinary message i s
concealed i s  called 'encryption'.
Depending on the type of encryption
used, this process will transform the
message into a secret code or cipher.
The difference between the two is that
a code uses whole words or parts o f
the text during encryption, whereas a
cipher operates o n  each individual
letter.

Decryption is the name given to
the process which transforms the
message hack to its original state. As
codes are a bit more complicated than
ciphers, t h i s  a r t i c l e  a n d  i t s
accompanying programs will be based
only on secret ciphers. The processes
used with a cipher are given different
names: to  conceal a  message the
process is called encipherment, and the
revealing o f  the message i s  called
decipherment.
To get the ball rolling, lets take a look
at a simple cipher and how i t works.
Julius Caesar used a very simple cipher
whereby he would move the alphabet

C64 PROGRAM

a number of places forward, starting
from the letter A. For example, i f we
show the normal alphabet and one
underneath which had been moved
four places forward, you will see the
difference (Diagram I). In this context,
when concealing a message, the letter
A would be replaced by an E, letter
13 would be replaced by F and so on
through the alphabet. I f  we were to
encipher t h e  w o r d s  Y O U R
COMMODORE, the resulting text
would become CSYV GSQQSHSVI
which looks very different from its
original lettering_ You can, of course,
move the alphabet as many places as
you like but with only 26 letters in the
alphabet it would be wise to stick with
a number between I  and 25. The
golden rule is to use the same number
in both enciphering and deciphering
the text.
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Because there can on ly be  25
possible configurations of this cipher,
it i s not very useful fo r  protecting
programs but i t can easily be used to
send secret messages to your friends.
If you wish to experiment more with
the Caesar Cipher then you can type
in the  l isting a t  the  back o f  the
magazine. This program will do all the
hard w o r k  o f  enciphering a n d
deciphering for you, when you run it,
you will be prompted fo r the mode
required. First press key E to encipher
and then enter the keynumber, which
is the number of places you want the
alphabet to  be moved forward from
the letter A. Next enter your message
and a  display o f  the normal and
ciphered alphabets will appear with the
keynumber and the message in normal
(or deciphered) and enciphered states.

To decipher a message, press key

Diagram I

Normal ABCDEFIGHIJKLMNOPQURSUVWXYZ
Cipher EFGHIJKLMNOPQRST U WXYZABCD
(-4 places)



D o n  the main menu, enter any
keynumber, then  the  enciphered
message. From this point it is possible
to go through each o f the 25 cipher
configurations u n t i l  th e  correct
deciphered message appears. I f  you
follow the on-screen prompts, every-
thing should run smoothly.

T II S I
S A S EE C B

R TE T M E
SS A G E

0 K A XX

I I S H I
S S E A B
R T M E E
S A G S E
O A Y K X V W X V

C
O

M P
T E A B
D F G H I
J K L N Q
S V W X V

Keywords and grids
The Caesar Cipher is very easy to
crack, one o f the reasons for this is
that the text i s  directly enciphered
without further scrambling o f  the
letters. The next example aims to
combat this by using a keyword in the
encipherment/ decipherment process.
This cipher i s  called a  Columnar
Transposition and also introduces the
use of a grid in which we place each
letter of the message.

If we choose a keyword such as
CODES and a simple message: THIS
IS A  SECRET MESSAGE OKAY.
This contains 24 letters, so the first
step of encipherment would look like
Diagram 2(a). As you can see, the
message is placed in the grid starting
at the top left corner. The actual grid
size is constructed by placing each
letter of the message into the columns
under the Keyword until all the letters
have been used. In  this example an
empty space is left which has to  be
filled. I  have chosen the letter X for
filling and this can be seen i n  the
bottom right corner of the grid.

The next step is to put the letters
of the keyword into alphabetical order.
During this process, as each letter in
the keyword is moved, the whole o f
the column below it in the grid is also
moved, after which the text in the grid
ends up looking like Diagram 2(b).

In the final step, the letters are read
back from the grid. Starting at the top

C64 PROGRAM

left corner, we read down each column
so that our final enciphered message
ends up as: TSRSO ISTAA SEMGY
HAESK ICEEX.

To decipher a message we basic-
ally reverse each step of encipherment.

If you managed to  follow all o f
that, you will be pleased to know that
the listing entitled 'Columnar Cipher'
will do all the hard work for you. This
program works in much the same way

KEYWORD

O D E S

Diagram 2(a)

KEYWORD
C
C O D E S

Diagram 2(b)

2
ROWS 3

4
5

Diagram 3(1)

as the Caesar Cipher listing. Press
either key E or key D to encipher or
decipher respectively, then enter a
keyword (a t least two  letters) and,
finally, type i n  the message to  be
enciphered. Please note th a t the
keyword entered must be the same in
both enciphering and deciphering, and
that all letters displayed, including any
additional Xs, must be entered when
deciphering.

COLUMNS
I 2  3  4  5
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Many more ciphers
The final cipher is based around an
old fractionating method which i s
much more sophisticated and tougher
to crack than the previous examples.
First o f  a l l , ta ke  a n y  keyword
(preferably large), and mix this with
the alphabet in a 5x5 grid which has
its rows and columns numbered from
1 to  5. I f  we use a keyword such as
COMPUTER, the resulting mix with
the alphabet would look like Diagram
3(a). As you can see, the keyword is
placed into the grid starting at the top
left corner, or the co-ordinates 1,1 (row
1, column I). You may also notice that
there is no letter Z, this is because there
are 26 letters in the alphabet and only
25 possible places in  the grid. The
standard way around this would be to
place two letters i n  the same grid
position but it's easier to leave out the
Z and this should not be detrimental.

In the next step we encipher a
message by locating each letter's co-
ordinates in the grid and writing them
down. Letter J, for instance, has the
coordinates of 4,1 and i f we apply this
to a piece o f text such as: I  LOVE
YOU SUSAN then the coordinates of
Diagram 3(b) would be produced.

The next step is to mix up the row
and column digits. This is achieved by
reading along the row co-ordinates
and rewriting the digits by alternating
between row and column, the same is
then done w i th  th e  column co -
ordinates. If we do this to the first four
row digits o f Diagram 3(b) then the
resulting co-ordinates would become
(3.4) (1,5) (2,5) until (2,4). The series
would continue with (5,3) (2,2) (2,5)
through to (4,4). Fully transposed, we
end up with the coordinates as i n
Diagram 3(c).

The final stage o f  encipherment
involves the conversion o f  the co-

C64 PROGRAM

MESSAGE:- I L O V E Y O U S U S A N
ROWS:- 3 4 1 5 2 5 1 1 5 1 5 2 4
COLUMNS:- 5  3 2  2  2 5  2  5  1  5  1 4  4

ROWS:-
COLUMNS:-
RESULT:-

Diagram 3(b)

3 1  2  1 5  5  4  3  2  5  5  5  4
4 5 5 1 1 2 5  2  2  2  1  1  4
H U B C S V Q F  E V S S N

Diagram 3(c)

ordinates o f Diagram 3(c) back into
letters. This is done by locating the
letter corresponding to each new co-
ordinate on the initial grid in Diagram
3(a). After doing this, our enciphered
text becomes HUBCSVQEEVSSN.

For those o f  you that wish to
experiment with this cipher, the listing
entitled 'Fraction cipher' has been
included.

On the main menu press either key
E or key D  to encipher or decipher.
As i n  the last cipher you wi l l  be
required to enter a keyword and then
the message. Use only letters A to Y
and n o  spaces. The  program wi l l
display the  g r id  w i th  the  mixed
keyword and your message.

Although t h i s  a r t i c l e  o n l y
considers three methods o f  coding,
there are many other ciphers going
under titles such as substitution, block
transposition, polyalphabetic and
fractionating ciphers and to explain all
these would require a whole book. I f
this article has enticed you into the
world of secret writing, then I suggest
a trip to your local library, where you
should be able to  find further refe-
rences.

Protecting a program
The basic idea behind any cipher is,
of course, to stop anybody else from
reading what you have written, but
they can also be used for other appli-
cations. 'Password Protector' will save
out a  Basic program whereby your
own password must be entered before
the program will run,

Password Protector is written in
machine code and sites in RAM from
SC000 to SC79E.

Before using the program, there are
a few rules to obey. The Basic program
you want to protect must be in memory
and i t must lie at the normal Basic
start posi tion o f  2049 ($0801).
Additionally, you must have at least
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600 bytes o f  memory free to  make
room for the machine code decipher-
ing section which is placed before your
protected Basic program.

You can start Password Protector
at any time with SYS 49152 where you
will be presented with three choices.
If you have a  Basic program i n
memory that you wish to protect, press
key 1 and you will then be prompted
for the destination device fo r  the
protected version. Press either key D
for disk or key T for tape. Next, enter
a filename of up to a maximum of 14
characters. The last two characters of
the filename will always be 'X' to help
distinguish the protected fi le  from
others. You will then be required to
enter a password of up to 15 characters
but only letters A  to Y can be used.
After th is, yo u r  protected Basic
program will be saved out and you will
be returned to the main menu.

Option 2 gives disk users a chance
to read the disk directory, this can be
used without corrupting any program
in memory. The final option will return
you to Basic.

Please n o te  t h a t  y o u  m u s t
remember to use the exact password
when you reload the protected version
or else the computer will reset, it might
help i f you use a note book to  keep
a record of any passwords used with
their corresponding files and keep i t
somewhere safe.

Example Messages
When you have typed in  the Basic
listings for each o f the ciphers, you
might l i ke  t o  t r y  th e  fo l lowing
enciphered messages. Before you use
these examples though, make sure that
you press key D to decipher, this goes
for all of the examples. On the Caesar
Cipher try this example: keynumber
10, message:
RSGOVMYWODYDROGYBVNYP
COMBODMYNOC.

On the Columnar Cipher try this:
keyword COMMODORE, message:
IMRXKXOSVILUECOXCX

On the Fraction Cipher try this:
keyword GOOD  INFORMATION,
message: ,IWORIMGQXCFGNRE
MRESGWTR.

I hope  th a t  th i s  a rti c le  has
uncovered some of the possibilities for
using secre t c i phe rs o n  y o u r
Commodore 64 and tha t you w i l l
experiment further, If so, I suggest you
go out and get cracking!
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look out for  new programs, hints and
tips, articles and even regular series. In
fact i f  you have something that you
think  could be of UNe to other Commo-
dore owners we want to hear about it.

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

Below you will fi nd a list o f  guide-
lines that will help us to deal with any
item that you send in to us. We don't
expect everybody t o  b e  t h e  nex t
William Shakespeare but  i f  you do
follow these simple rules then it  w ill
make our job a lot easier.

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

2) All text should be double spaced i.e.
there should be a blank line between
each line of text. You should also leave
a mar g in  o f  about • 10 characters
around the text.

3) O n the very First page you should
put the following:

Name of  the article
Machine that it  is for
Any extras required — disk, printer
etc.
Your name
Your address
Your telephone number

4) The top of every page should have
the following information on it:

Abbreviation of  the article title
Your name
The page number

READERS SU BMISS IO N S

Contributions
So you own a Commodore? So you've

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

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

nt erru pts/J.Sm it hi I

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

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

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

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

9) Under  n o  circumstances us e a
staple to hold the pages together. Use a
paperclip instead.

10) Programs should be included on
either disk or tape. Make sure that you
SAVE two copies of every program so
that we have a better chance of loading
them i f  problems occur.

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

12) I f  your article needs any artwork
then supply clear examples of what is
needed. We don't expect you to be an
artist but  we do need to see what is
required.

YOUR COMMODORE november 1988
16

13) Photographs, i f  necessary, must
be either  black and white pr ints  o r
colour slides. We can take shots our-
selves so don't worry  about this  too
much.

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

15) Payment varies quite a lot and de-
pends on quite a number of  factors,
such a s  c omplex ity  o f  program.
presentation o f  program, number o f
magazine pages i t  takes up etc. Pay-
ment is  generally between E.10.00 and
f800.00.

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

17) I f  we do fi nd your submission
suitable for  inclusion in the magazine
we will write to you giving the terms of
publication, the rate o f  payment and
an agreement form, Prompt return of
this for m w i l l  a llow us to  use your
program as soon as possible.

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

19) The last and most important point
to make is 'get writing', we are waiting
for your articles.
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The day Roger Jackson sent
his first mailshot

I was impressed by the fact that Star have now
produced a great looking little budget printer with a
24 pin head.

I was impressed by its excellent quality—the
8 residentfonts available and its high density letter quality
helped me produce a really professional mailshot.

I was impressed by the extremely swift draft elite speed
of170cps and IQ elite at 57cps and the standard 7k buffer.

I was impressed by the special push-tractor feature
that allows the LC24-10 the lowest possible tear off and its
ability to 'park' continuous paper and load single sheets
automatically—so there's no need to remove the continuous.

I was impressed by the touch-button front control
panel that makes using the printer an absolute dream.

But most of all, I was particulary impressed with myself.
Because my Star LC24-10 was so inexpensive

and no other printer comes close for sheer quality and
value-for-money. THE I LSic q I

COMPUTER PRINTERS

Star Micronics U.K. Ltd.
Craven House, 40 Uxbridge Road,
Ealing, London W5 2BS.
Telephone: 01-840 1800.
A division of
Star Mkronics Co., Ltd., Japan.

T  Please tell me how the Star LC14-10 can handle my printing needs. —1

Name

Company

Address

Postcode T e l e p h o n e
L  Or just call Belinda on 01-840 1829. 2 4  YC 10
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Commodore will go on for-
ever without breaking down?

What will you do when it falters? One
recourse is to send i t away for costly
repairs but many of the faults can be
repaired at home i f you have suitable
software.

The latest, and most comprehen-
sive, range of home care kits form the
Trilogic D o c t o r  series. O t h e r
companies produce quite respectable
kits but Trilogic's trio have taken the
best ideas, refined them, added a few
new twists and produced the packages
at respectable prices.

Datasette Doctor

Ever since the plethera of fast loading
tape systems arrived on the scene, they
have proved to be both a boon and
a bane. The  benefit i s  the higher
loading speeds, which in many cases
equal the 1541 disk drive: the disad-
vantage i s  th a t  head al ignment
becomes more crucial.

The tape head is the part o f the
datasette wh ich  reads magnetic
impulses on a tape and converts them
into electrical impulses which the
computer reads as the zeros and ones
of a  binary coded program. These
magnetic fields on  the  tape were
originally created when the program
was recorded onto the cassette.

The head consists o f  an almost
complete ring o f metal whose small
gap is filled with an insulating material.
The metal forming the ring i s  a
magnetically inert al loy which can
exhibit magnetic properties under
certain conditions. These conditions
are created b y  a  current passing
through a coil of wire which is wrapped
around the arms of the ring,

U T I L I T Y  S O FTWA R E

Emergency
Ward 64!

What can you do with a dead disk drive, deceased
datasette or a clapped out Commodore?

by Kerry Fowler

When the current passes one way
through the coil the north and south
poles of the 'instant' magnet are found
on each side of the insulation. When
the current flows i n  the opposite
direction these poles are reversed and
when no current flows the ring is
magnetically inert.

When a program is recorded onto
the tape, the zeros and ones o f the
binary code i s  converted b y  the
computer into a  series o f  electrical
impulses which are passed through the
coils of the recording head. As this is
happening the magnetic field across
the head 'gap' i s constantly being
directly affected b y  the electronic
signal.

A cassette tape i s  coated wi th
magnetised particles which act l ike
small bar magnets. As the tape passes
across the  recording head, these
particles are energised by the head
gap's changing fi e ld . Th e  tape
therefore becomes a continuous record
of the changing magnetic fields which
the original electronic signal produced.

In playback (load) mode, the tape
passes across the head gap. Th e
magnetic field caused by the tape as
it passes across the gap causes a small
electrical current to be induced in the
coil which exactly matches the original
signal. When this is amplified and fed
back to the computer the signal is re-
converted in to  the original binary
zeros and ones, completely recreating
the program in the computer's RAM
memory.

The gap is a vertical slit which must
lie a t precisely 90 degrees to  the
direction of the tape travel. I f  the gap
is only slightly out o f alignment, the
magnetic fields will not be exactly the
same as those created by the recording
head unless the recorder was similarly
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misaligned (th is i s  why programs
recorded by yourself may load easily
when commercial tapes won't load at
all). The  head alignment i s  als'ell
referred to as the azimuth alignment.

Contrary to what may be believed.
turbo loading tapes do not make the
tape run faster. What happens instead
is tha t the  R OM  program which
normally converts the zeros and ones
into electrical impulses is replaced by
a RAM program which shortens the
signal for a one or a zero and therebl,
compresses the recorded data onto a
shorter length of tape.

Take th e  ra the r  exaggerated
examples of a signal, which lasts for
one second, being recorded on a tape
which moves at one inch per second.
This means that the signal would
occupy a one inch length of tape. The
head gap, for this example, is a tenth
of an inch so the azimuth alignment
of the tape could be  substantial
adjusted without affecting the read
signal.

Imagine that a  turbo compresses
this signal into an impulse lasting one
tenth of a second, the head would have
to be precisely aligned or the signals
preceding and following the recorded
'bit' would significantly affect the
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magnetic field across the head gap.
With an actual recording, the times

and measurements are much smaller
and the head alignment becomes far
more crucial. This is why turbos can
cause such serious loading problems.

A secondary effect of the constant
changes of field is that the heads can
gradually collect a residual magnetic
force which turns i t into a very weak
permanent magnet. Although i t  i s
unlikely that this residual magnetism
will substantially affect a  recording,
constant passing and repassing o f a
tape across a  magnetised head wi l l
weaken a  recording b y  partia l ly
erasing the signal and by confusing the
induced impulses from the tape.

A third effect o f the record/ play-
back process i s  the  collection o f
particles which are stripped off the tape
as it passes over the head. Even though
the head is smoothed to  a  highly
polished finish, the abraisive effect of
the tape-coating and the  general
deposits of grease from the air can give
a grounding to anchor small particles
onto the head. As more and more
oxide coating is deposited, the head
itself becomes more abraisive and
strips off more and more of the tape
coating. This deposit confuses the
magnetic fields i n  the  head gap,
damages the recorded signal and spoils
the tape to head contact.

Trilogic's Datasette Doctor pack is
designed to eliminate all three causes
of loading problems. Th e  pack
contains two cassettes, a screwdriver,
head cleaning fluid and an adjustment
scale and pointer. The two cassettes
serve very different purposes; one is
a recorded alignment program, the
other is a head cleaner/demagnetiser.

The cleaner i demagnetiser should
be used first to ensure that there are
no extenuating circumstances which
might make head alignment difficult
to achieve. After cleaning, the fi rst
program can be loaded from the align-
ment cassette. On a very badly aligned
datasette, a certain amount of fiddling
may be necessary to get the program
loaded.

The head alignment screw access
hole is located just beneath the cassette
'door', above the centre of the rewind
key. The screwdriver from the ki t is
placed through the centre o f  the
adjustment pointer arrow and then
inserted into the screw head through
the access hole. The alignment scale
is then positioned so that the arrow
is pointing to the central bar on the
alignment arc and securely fixed with

U T IL IT Y  SOFTWARE

blutak or sticky tape.
For a  badly loading cassette

recorder, a  suitable position can be
found by turning the screwdriver to
the left or right, by
, 
d e g r e e s ,  
w i t h i
n  
t h e

bounds o f the scale's arc. This could
take some time as each position is set
and a new load attempted.

Once the alignment program is
successfully loaded, the instruction
manual co ve rs  t h e  a l i gnmen t
procedure adequately and the process
is very simple to understand. Correct
alignment is clearly indicated by the
on-screen display.

Once the slow load alignment is set,
the alignment can then be fine-tuned
for turbo loaders by using the fastload
alignment program which should load
from the tape without any problems.

This is normally where azimuth
alignment packages call i t a day, but
not so with the Trilogic system. The
final program on the tape allows the
recording abilities of the cassette to be
tested. Th i s  test, which may be
repeated fo r  three different loading
speeds, will show up faulty electronics
or worn tape mechanisms, poor tape
quality, or mains and TV interference.
As the instructions point Out, the worn
mechanism o r  fau l ty  electronics
cannot be corrected easily, bad tapes
should be discarded and interference
can usually be avoided by moving the
Datasette away from the source o f
interference.

Drive Doctor

Disk drives are notorious for misal-
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ignment problems and the cost o f
repair can be daunting. Home therapy
for a maladjusted drive takes a great
deal o f courage and care but it's not
outside the reach o f the majority o f
disk users with Drive Doctor.

The Doctor's main advantage over
the opposition is that the test program
is stored on cassette and can therefore
be loaded even when the disk drive
is to ta l l y disabled b y  alignment
problems (you did remember to  get
Datasette D o cto r , d i d n ' t  you?).
Included in the kit is a perfectly aligned
disk which is supplied purely as an aid
to correcting wayward drive heads and
contains n o  al ignment program
material whatsoever.

The ki t can perform five tests on
the drive but the instructions do not
stress heavily enough the danger o f
having the internal mains supply unit
exposed while the major tests are being
carried out.

Starting w i th  d isk speed, th e
program allows you to make one o f
the simplest, yet crucial, adjustments
that can cure loading faults. The speed
adjuster is not easily accessed because
it is located on the underside o f the
internal chassis. This means that the
drive case has to be opened and the
whole chassis removed.

The instructions are quite clear on
how to achieve this and the variable
resistor can be pinpointed in minutes
(depending on how tightly the chassis
is screwed in!).

The trick is to set the adjustment
so that the screen displays the number
zero constantly. I f  the number varies



widely it's bad news and a visit to the
repair shop may be necessary.

Head jamming is usually caused by
a lack o f  lubrication on  the head
transport system, unless you've been
particularly heavy handed on previous
excursions into the drive's innards. The
Trilogic test causes the head to travel
back and forth along its track, i f  i t
sticks -  lubricate.

The head needs to know where to
find the tracks on every disk so a
reference point is given by the back
stop. T h i s  i s  t h e  r o o t  cause
of the horrendous bashing noise that
emanates from the drive when the
NEW command is used to initialise a
disk.

As soon as NEW is executed, the
head mechanism pulls back to  the
outside edge of the disk where the back
stop is located. After a few thumps,
the drive knows that the motor will
normally carry the head to the correct
track positions, but what i f the back
-stop is worn or has moved?

This is where the Drive Doctor
comes into play. The stop test pulls
the head back to  the stop, attempts
to read a track which should display
asterisks across the screen, I f  this
doesn't occur, th e  head can  b e
positioned fo r  an adjustment which
can try the patience of a saint!

The yuppie solution to a noisy back
stop is to fi t a 'soft' quiet stop which
replaces the hard stop with a springy
wire somewhat similar to  the multi
functional b e n t  papercl ip. T h e
problem with this fix is that the head
bounces o ff  the wire and can have
problems finding the correct track
position. Even if this doesn't affect the
drive's performance, y o u  c a n
guarantee that the wire will soon bend
away from its true position.

After the stop i s  positioned a
secondary test can be applied. The
hysteresis test places the head on a
particular track. The head i s  then
pulled back to the stop and allowed
to return to the original track. I f  this
is successful, the drive stop is okay and
you can be fairly sure that the head
is not jamming.

The final test is the biggie -  head
alignment. This i s  tr icky and can
completely foul up a healthy drive, so
take a tip from me and try all o f the
other tests first. Resist the temptation
to try this test just for the hell o f i t
or you may regret ever buying the
Drive Doctor. This is for drives with
a terminal illness, not for drives that
are a bit off colour. By all means run

U T I L I T Y  S O FTWA R E

the test program but, i f  the report
looks reasonable don't try  to  get a
perfect readout. Only one in a million
drives can reach perfection -  and i t
isn't yours!

As alignment tests go, this is sheer
bliss to use. The screen display is easily
understood b y  the non-technically
minded but the adjustment isn't easy.
It involves slackening off the heavily
lacquered screws which hold the drive
motor in position and then twisting
the motor housing to  achieve good
results on both inner and outer tracks.
The adjustment can often upset the
stop position so a lot of test and test

again methodology is involved. Only
for amateurs with guts, so... do you
feel lucky?
64 Doctor

This purports to  be a  'professional
diagnostic cartridge for your 64' but
some of the facilities leave me with a
few questions. Th e  program i s
contained on a cartridge ROM and the
kit also includes various specially
wired plugs so that the output ports
can be tested.

The suite o f tests start o ff with a
test which displays a CM keyboard on
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the screen. Press a key and the screen
registers success by reversing out the
corresponding screen display key. I f
any o f the keys fail to  respond the
absolutely excellent manual will point
you in  the right direction fo r  fault
finding.

Next, the joystick ports can be
tested in a similar way and devices such
as paddles or analogue joysticks can
also b e  used t o  te s t th e  A /  D
converters.

The final screen displays the I / 0
ports and associated chips. Any faults
detected are indicated on the screen.
This test also checks the banking
capabilities of the VIC chip.

Although this package is better
than nothing, i t doesn't do a lot for
its keep. The other two Doctor packs
give exhaustive tests, this one merely
checks the in and outs. A better name
for it would be the CM I/ 0 Doctor.

Although I  am unimpressed with
the cartridge, I am very impressed with
the manual which, though brief, does
give some good pointers t o  fau l t
finding on the CM generally. Already
I have managed to  revive a dead 64
which apparently had an ailing VIC
chip but, thanks to the manual, I found
that the 'fault' was a secondary effect
caused b y  the demise o f  another
component.

This is the most expensive package
of the Trilogic trilogy and really only
for the technician who can desolder
chips and replace them without Over-
heating the contacts. E18.99 is rather
a lot to pay to find out that your 64
is not working which I'm afraid is all
that many people w i l l  be able to
determine with this package.

Triumphant Trilogic

Congratulations to Trilogic for biding
their time and watching the opposition
falling into the pitfalls that await the
producers o f  diagnostic and repair
programs. What they have ended up
with is a  set o f programs which will
certainly appeal to  a  wide range o f
people. Each pack i s well thought
through and leaves i t  u p  t o  the
individual to  judge i f  they have the
knowledge or ability to employ i t to
the full.

Touchline:
Supplier: Trilogic, Unit 1, 253 New
Works Road, Bradford BD12 OQP.
Tel: (0274) 691115. Machine: C64.
Prices: Datasette Doctor 1'8.99, Drive
Doctor ,E14.99, 64 Doctor .E1.8.99.
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II•C•P•U•G
the Independent

Commodore Products Users Group
is the largest and most friendly
computer club in the country

Back issues t o r  1987 available t o  non-members  as  we l l  as
members, at  ,C1•50 each, postage paid.

r  •
•  N e w s  magazine included in membership - 180

plus pages of reviews, news and information
every two months.

•  W e  support all Commodore Machines old and
new; PET, VIC20, 64,16, P C ,  128 and all
AMIGA&

•  F r e e  Software Library of public domain
programs for all the above machines available
to members on supply of blank disk or tape and
payment of p&p. New members, do not send for
this until membership number is received.
Help and Advice
Discount scheme
Subscription only El 0 per year (UK) plus El
joining fee

If you are seriously interested in using or programming
any Commodore computer, then joining ICPUG is a must!
For full details, send a stamped. addressed envelope to:

L  :

Many local groups with regular meetings

ICPUG Membership Secretary, Jack C. Cohen,
30, Brancaster  Road, Newbury Park,
Ilford, Essex, IG2 7EP
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OFFICIAL COMMODORE/AMIGA DEALER
COMPUTERS
Amiga 20110 1004  COk>ur Monilor    1 3 4 8 4 5
Amiga zoris PC/XT Bridgeboard •  5.26 Dnv e    4 4 1 1 . 8 8
Amigo 500    8 5 0 0 0
Amiga SOO-. Commoodore 10814 Colour Mon
Amiga 500 Flillipa 0833 Stereo Colour Mon   1 0 9 0 0
Commodore 1280 Desktop   . . 3 7 9 , 0 0
Commodore 125 • C2N Cassehe   2 1 9 . 0 0
Commodore 84C Olympic Pack  . 1 3 9 . 9 9

PRINTERS
Claim 120D Parallel or Commodore 1 3 9 0 0
Slar LC-10 Parallel or Commodore 2 1 9 . 0 0
Sler LC-I0 Parallel or Commodore Colour 2 4 9 . 0 0
Slar LD24•10 24 pin Multi• tont 170.•57cps 3 2 9 . 0
,
0
Okimate 20 Tem & Muhl-colour Graphics tor A n
-
pa   
1 4 4 1 . 9 5

MONITORS
Con w i r e 1004 Colour Paonitor Inc lead   2 5 9 0 0
Philips 8033 Stereo Colour Monitor inc lead    2 5 9 . 0 0

7502 Green Screen MonAor  9 5 . 0 0

MISCELLANEOUS
Amiga 501 512K RAPktiock Expensaon  1 3 9 . 0 0
Peon Nooarn -  &Ware roe Amide V2l /23 Prestal. BBS etc.  2 3 9 0 0
Commodore 1541C Disk Drive 1 5 0 0 0
Commodore 1571 Disk Drive  1 9 9 0 0
Commodore 1581 1 5 . Disk Drive   5 e 9 . 0 0
Convnoclore C2N Data Recorder
Cunene cxxarvi Disk Drive   1 1 9 . 9 5
Power Supply lor  C64  2 9 . 4 5
Super-G Cant IF -  Graphics C64,926 2 4 . 9 5
Suroe Protector 13A Plug   1 2 . 9 5
Surge Protector 3-Way Adaptor or 4-Way Oral Unit  1 5 . 9 5
Armee DOS Relerence Manual  2 2 . 9 5
CIPa Otlic,a1 Frog's Fief Dimde W O  111.95

SOFTWARE
r Nne Personal  7 9 , 0 0

✓izakairile 128 Spelkolleck  5 0 . 0 5
ViseStar 128 Spreadsheet Databas e  7 0 . 9 5
S upt.
-
ba s e  
5 4
1 1
2 0   
2
4
_
2
6
.
.
2
9
.
9
s

Sucemcrice 64.129    2 4 . 9 5 . . 2 9 . 9 5
Taawc‘d 6440.60 Col WP - IspeMisk   1 7 . 2 e . •  11.95
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ALL P RICE S  INC. V AT. C A R R IA GE  ES  E X P RE S S  DE LIV E RY  ( 1 2
Software & Small items FREE
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Vetea Pe Sooevalz Zed
8 Ruswarp Lane, WHITBY, N.rbrks.YO2 IND.-
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i o n MICROTEXT
Dept. YC11, 7 Etirdlip Close, Horndean, Hants P08 9PW

Telephone: (0705) 595694

Teletext on your 64 or 128 brings you the very latest information
free! And unlike a Teletext TV you can print pages like todays TV
or save a recipe to disc or cassette. Ceefax and Oracle provide
hundreds of pages of news, sports results or share prices, weather
and road reports cars for sale, even bargain holidays plus much
much more.

The Microtext Teletext 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.

The Microtext Adaptor is only E79.85, Adaptor and Tuner just
E124.95 including VAT and pip.

AMIGA
Amazing full feature Amiga version speaks etc. etc. and also
provides colour TV on your monitor. Available now E124.81.1 + VAT

RS232 INTERFACE 64, 128 or Plus/4* ...E34.99
Measuring only  12x69x57mm, the smallest and neatest un it  available
Conforms t o  Commodore 1011A user-port  s tandard. Compat ible with
BASIC, Easyscript, Superscript, Superbase, Mini Offi ce, Script Plus etc.
Connect to 8S232 printers , modems  and other devices Supplied with
1 metre of cable (add 75p extra metre') terminated with a male (female')
25-way 0-connector, or a custom cable made to your requirements. Our
after sales service for unusual printers  guarantees t o  get  y ou up and
running. Supplied with a  terminal emulator program, fi le transfer and
other utilit ies on tape/disk•
IBM PC File Transfer Utility  E 9 . 9 9
Captures text o r  binary  fi les v ia the COMI RS232 POrt Supplied on a
360k IBM format 51
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  
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y  
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h e
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VIEWDATA TERMINAL 64 or Plus/4 ....E14.99
Access Prestel, Micronet, CityService etc. Works with any user-port RS232
interface and  1200/75 modem.

CENTRONICS CABLE 64, 128  £ 1 8 . 9 9
Compatible with Easyscript, Superscript etc. Driv er for BASIC on disk
or tape'.
6502 ASSEMBLER 64 or Plus/4* tape/disk £1299
A sophis t icated two-pass  symbolic  assembler and tex t  ed it or wh ic h
supports tape and disk  fi ling. The assembler, editor, source and objec t
code may all be resident in memory  simutaneously, fac ilitat ing rapid and
interactive code development. Very fast edit/Assembler/test cycles.
Z80 EMULATOR/ASSEMBLER 64 disk £12.99
A unique integrated Z80 development package, The emulator compiles
Z80 source code into optimised 6502 which runs on the 64 at about one
sixth the 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 access.
Prices include VAT and P&P. Overseas orders add E2.50.
Allow up to 1 week for delivery.

YORK ELECTRONIC RESEARCH
The Fishergate Centre, Dept YC, 4 Fishergate, York Y01 4A8

Tel (0904) 610722
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vides the  programmer w i th
tools to extend the application

of Commodore's own WIN D OW
Basic command. These enable up to
16 restorable windows to  be defined
with clearly marked edges, without any
merging of text across window bound-

00000 JMP S0009 00C25 DEX 00C3E CLC000O3 J MP SOC80 00C26 TXA 00C40 SBC $E600006 JMP SOCC2 00C27 CLC 00042 CLC00009
(X)COB

L DX
1NX

$F4 00C28
DOC2A

ADC
STA

SFA
SEA

00C43
00045

ADC
TAY

$03
0000C LDA SCO33,X 00C2C BCC $OC30 00016 LDA $6E0000E
00C11

STA
LDA

SEA
SCO4C,X

00C2E
00C30

INC
LDX

SEB
$E6

00C48
00C4A

STA
LDA

($ EC), Y
$7D00C14

00C16
STA
LDX

SE13
$E5

00C32
00C33

DEX
TXA

00C4C
00C4E

STA
DEY

(SEA), Y
00C18 DEX 00C34 CLC 00C4E LDA $4000C19
00CIC
00C I E

LDA
STA
LDA

$CO33
SEC
SCO4C

00C35
00C37
00C39

ADC
STA
BCC

SEC
SEC
SOC3D

0005I
00053
00055

STA
STA
DE Y

(SEA),Y
(SEC),Y

00C21 STA SFD 00C3B INC SFr) 00056 BNE S005100C23 LDX $E6 00C3D LDA 5E7 00058 LDA $611)

C128 PROGRAM

Painless
Windows
Program your own pull-down menus and let this
routine tend your WINDOW boxes

aries while retaining the facility for the
screen to be restored to the state prior
to the window being displayed.

The utilities are simply called via
the 'SYS' command within Basic or
a ' I S R '  w i th in  a  machine code
program. The source code occupies the
position normally used by the RS232
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Shp

)p

buffers and uses the four available zero
page addresses between SEA and SFE
for indirect indexed addressing. The
zero page addresses o f SFF and $A7
are also used. SFF for bank selection
in the store and restore routines and
5A7 as a counter for the last window
to be stored.

m d
cur
hell
to
of i
are
RA
nor
stot
espi
rou

loci
ma)
is n
be t
witl
-nun
the
copi
'say'
byte

Programmer's checklist

1. Check window size before callingthe border routine.

2. Initial ise $A7 to zero as part o f
program initialisation routines.
3. Reta in  startup text screen locat-
ion,

4. Ensure no channels are opened to
device '2 ' the RS232 otherwise the
routines will be destroyed.

5. D o  not attempt to restore a screen
until one has actually been saved in
memory as this may cause the program
to crash when an attempt is made to
restore the window parameters,

Here's a  quick guide t o  the main inclusions required f o r
a Basic program:

10 POKE 1 6 7 ,0 :

20

1000 SYS3075:

REM PART OF IN ITIAL ISATION

re s t  o f  program

REM SAVE SCREEN TO MEMORY

1010 WINDOW10,10,25,20,1:REM DEFINE WINDOW

1020 SYS3072: R E M  DRAW WINDOW BORDER

1030   r e s t  o f  program

2000 SYS3078: R E M  RESTORE SCREEN

0
0
C
00
C0
0
C
000
000
000
000
000
000

0
0
0
0
C

c
:00C

-
,
DOC

OOC
00C;
00C
-
/
0007
0007

C7
C7

1C8
C8
C8

1100
000
DOG
DOCi

CI
X)
C
O
C
8

DOC9
DOC9
DOC9
DOC9
DOC9
)OC9t

D°
C
C
9
9
;

DO
DOCAk
)0CA



0
1

0005A STA ($FA),Y 00CA5 JSR S0D04 00CT8 INX
0005C LDA $70 00CA8 LDY $00 00CFA CPX $09
0005E STA (SFC),Y 00CAA LDY $OO 00CFC BNE SOCE4
00060 LDX $E5 00CAC LDX WE 00CEE JSR S0D31
00062 DEX 00CAE LDA $F13 00D01 DEC $A7

ON 00063 INX 00CB0 JSR SFF74 001)03 RTS
00064 LDA $CO33 00CB3 JSR SCDCA 00D04 STA WC
00067 STA SEA 00CB6 INY 0011)06 STX SED
00069 LDA SC04C 00CB7 BNE SOCAC 001)08 STY SEE
0006C STA SFB 00CB9 INC WC OODOA CLC
0006E LDA $42 00CBB L DA $FC OODOB ADC SEE
00070 LDY $E6 00CBD CMP WE OODOD STA SEE
00072 DEY 00CBF BCC SOCAC OODOF LDA $OO
00073 STA (SFA),Y 00CC I RTS OODI I STA SFII
00075 LDY $E7 00CC2 LDX $A7 00D13 LDX $12
00077 INY 00CC4 CPX $OO 0011)15 LDA SED
00078 STA (SFA),Y 00CC6 BNE SOCC9 00D17 JSR SCDCC
0007A CPX $E4 00CC8 RTS OOD I A INX
0007C BNE S0063 00CC9 LDA S0D21 00D1B LDA $OO
0007E RTS 00CCC TAX $00 OOD I D JSR SCDCC
0007F NOP 00CCD LDA $04 00D20 RIS
00080 INC 5A7 00CCF LDY $OO 00D21 BIT 00
00082 LDX 5A7 00CD1 STY SEE 00D22 BIT 04
00084 CPX $10 00CD3 LDY $04 00D23 BIT 08
00086 BNE SOC8B 00CD5 JSR S0D04 00D24 BIT OC
00088 DEC $A7 00CD8 LDY $OO 00D25 BIT 10
0008A RTS 00CDA LDA W13 00D26 BIT 14
000813 LDX $OO 00CDC STA S02B9 00D27 BIT 18
0008D LDA $E4,X 00CDF JSR SCDD8 00D28 BIT IC
00081
.

STA $07F4 00CE2 LDX SET 00D29 BIT 20
00C92 INX 00CE4 JSR $1;1

7
77

00D2A BIT 24
00C93 CPX $09 00CE7 INY 00D2B BIT 28
00C95 BNE SOC8D 00CE8 BNE SOCDF 00D2C BIT 2C
00C97 LDX $A7 00CEA INC SFC

()
0
C
)
O
D
2
2

DE
BIT 30

00C99 LDA S0D21 00CEC LDA SFC D T 34
00C9C TAX 00CEE CMP SEE 00D2F BIT 38
00C9D LDA SO4 00CFO BCC SOCDF 00D30 BIT 3C
00C9F LDY $OO 00CF2 LDX $00 00D31 JSR SCA32
00CA I STY SEE 00CF4 LDA $07F4,X 00D34 JSR SC I 5C
00CA3 LDX SO4 00CF7 STA SE4,X 00D37 RTS

le zero
td WE
g. The
d $A7
lection
es and
rindow

C128 PROGRAM

The store and restore routines
include read and write routines for the
current window border parameters
held in zero page locations from $E4
to SEC. The values are copied to  9
of the 24 bytes o f screen RAM that
are beyond the 1000 bytes of displayed
RAM. These locations a re  n o t
normally used b u t  provide useful
storage for the window border values,
especially as the store and restore
routines 'save' blocks of 256 bytes.

The store routine fi rst checks
location $ 7  t o  ensure th a t  th e
maximum number o f 'saved' screens
is not exceeded. I f  this value would
be exceeded then the routine returns
without any further action. I f  the
number has not yet been reached then
the routine increments the count,
copies the window parameters and
'saves' the screen plus 24 bytes (1024
bytes in all) to the RAM normally used

by the 80-column screen.
The restore routine _checks the

value contained i n  location $A7 to
ensure that the value does not fal l
below the value of zero. This ensures
that the screen (and window para-
meters) are not restored from a source
outside the 16K R A M  o f  the 80-
column screen. I f  the check fails, the
routine gives control back t o  the
program. otherwise the 1024 bytes are
restored to the screen RAM and the
count decremented. After this has been
achieved the window parameters are
restored to the correct locations within
the zero  page and  th e  window
redefined with a  call to  the R OM
routine at SCA32 and the line pointers
reset with a  call to  SCI5C. Finally,
control is given back to  the calling
program with RTS.

The last routine held within the
block of code is also the longest and

responsible fo r  plotting a  border
around the outside o f  the currently
defined window. The routine does not
check what size window is defined,
leaving this to the programmer. I t  is
therefore very important fo r  the
programmer to be aware o f the size
of the current window defined because,
when this window consists of the whole
screen, the routine to draw the border
will over-write the first bytes o f the
Basic program, unless the start of Basic
has been moved.

The window border routine makes
use o f  the table within R OM that
contains the low and high bytes of the
screen line start positions. A relocated
screen will require the setting up o f
a new table within the routine because
the ROM is not updated by the system
after screen relocation. The line start
tables are located at 5CO33 and CO4C.
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SYS 7 5 0

L I FESAVERS 1  1 CeLf KEY—BEEPER 1 / 1

Many c o m p u t e r s  m a k e  a  m o u n d  e v e r y
t i m e  t h a t  y o u  p r e s s  a  k e g  o n  t h e
k e y b o a r d .  T h i s  r o u t i n e  a l l o w s  y o u 10 RE M   K E Y  B E E P E R
t o  h a v e  t h i s  F a c i l i t y  w h i l e •
p r o g r a m m i n g  i n  B a s i c .  T h i s  i s 2 0  F0 R L - 6 7 9 1 0 7 6 3 : R E A D A : P O K E L , A : B
g r e a t  i f  y o u  t y p e  i n  l i s t i n g s  a n d -13-1-A:NEXT
s p e n d  m o r e  t i m e  l o o k i n g  a t  t h e 3 0  I FB < > 1 0 5 0 2 TH E N P R I N T"D A TA  E RRO
m a g a z i n e  t h a n  t h e  k e y b o a r d . END

4 0  S Y S 9 7 9
The  r o u t i n e  w o r k s  b y  r e
-
d i r e c t i n g
t h e  I n /  i n t e r r u p t  a t  S 0 3 1 4  t o  a

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

new r o u t i n e  i n  f r e e  RA M,  s t a r t i n g GO DATA 1 4 1 , 2 1 , 3 , 0 8 , 9 6 , 1 6 6 , 1 9 7 , 2
a t  6 7 9  ( 5 0 2 A 7 1 .  A f t e r  p o k i n g  t h e 2 8
d a t a  i n t o  m e m o r y  j u s t  e n t e r : 70  DA TA  2 G 1 , 2 4 0 , 4 9 , 1 3 4 , 2 5 1 , 2 2 4 , 6

4 , 2 4 0
SYS 6 7 9 BO DA TA  1 1 3 , 1 , 1 5 . 1 9 1 , 2 1 1 , 2 1 2 , 1 6 9

, 0
t o  h e a r  a  b e e p  o n  e v e r y  k e y
p r e s s .

90 DA TA  1 4 1 , 9 , 2 1 2 , 1 6 9 , 2 4 0 , 1 4 1 , 6 ,
2 1 2
100 DA TA  1 6 9 , 2 8 , 1 4 1 , 1 , 2 1 2 . 1 6 9 , 0 ,

I F y o u  d o n ' t  l i k e  t h e  s o u n d  t h a t 141
i s  s e t  u p  b y  t h e  p r o g r a m  t h e n  y o u
c a n  c h a n g e  i t  w i t h  t h e  f o l l o w i n g

110  DA TA  0 , 2 1 2 , 1 6 9 , 1 7 , 1 4 1 . 4 , 2 1 2 ,
190

p e k e s : 120  DA TA  2 2 7 , 3 2 , 1 7 6 , 2 3 9 , 2 0 0 , 2 0 0 ,
2 5 0 , 1 8 9

POKE 7 3 0 ,  WAVEFORM 130  DA TA  1 6 , 1 4 1 . 4 , 2 1 2 , 7 6 , 4 9 , 2 3 4 ,
POKE 7 0 5 ,  V O LUME 120

POKE 7 2 0 ,  N O TE  ( h i g h  b y t e ) 140  DA TA  1 6 9 , 4 9 , 1 4 1 , 2 0 , 3 , 1 6 9 , 2 3 4
POKE 7 2 5 ,  N O T E  ( l o w  b y t e ) ,141.

150 DATA 2 1 , 3 , 8 8 , 9 6 , 1 4 1
To t u r n  t h e  r o u t i n e  o f f  e n t e r :e r
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TOTAL BACKUP POWE
Po ACTION REPO

NOW EVEN MORE POWERFUL, MORE FRIENDLY AND MBAoto
0
9  
.
9
9

itysfs'
Action Replay works by taking a 'SNAPSHOT' of the'.
program in memory so it doesn't matter how the programvos  ,

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! LOADS

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  I11.7 S E C O N D S !  - that's even fasted' than some parallel systems. Built into
the cartridge - no extra hardware or software required. Includes supercast, warpsave, scratch, filecopy/convert.lidegrated with normal disk turbo
for supercompatibility - auto detects warp or normal format so no special load commands are required. Tarim and Warp 25 speed are entirely
independent of the 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  T U R B O  RE LO AD.  All backups will reload at turbo speed, CbMPLETELY INDEPENDENTLY OF THE CARTRIliGE. • _
1
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programs. - -  -
• P R I N T E R  DUMP.  Freeze any game and print out the screen.
Eq. 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.

P I C T U R E  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 C O M P A C T O R .  Ultra efficient program compaction techniques. Each program saved as a
single file, 3 programs per disk side - 6 programs per disk, if you use both sides.

T E X T  MO DI FY .  Change title screens, Mull 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 MONITOR. All standard features plus many more:- assemble, dislassemble,
hex dump, interpret, transfer, compare, fill, hunt, number conversion, bank switching, 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 useful hacking 'fool.
W H O L E  DI S K C O P Y  Copy a full unprotected disk in under two minutes with only one drive.
FAS T FI LE  COPY.  Works with standard and Warp 25 files of up to 249 blocks. Converts formats to and from Warp 25.

•  FAST FO RMAT.  Under 20 seconds.
•  T O O L K I T  C O M M A N D S .  A whole range of useful new commands including: AUTO LINE NUMBERING, DELETE, MERGE, APPEND,
OLD, IINESAVE, etc., PRINTERLISTER - list any program (including directory) directly front disk to printer or screen without corrupting
memory.
•  RE DE FI NE D FUNCTI O N KEYS.  Single stroke commands for
operation of many common commands including: LOAD, SAVE, DIR.
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.

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).

WHAT THE
REVIEWERS SAID
'Trri stunned, arnared

and totally  iznpresseelThis is
easily  the best value for money
cartridge. The cartridge k ing!

Commodore Disk User

•

•
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The biggest and best collection of special parameters and
file copy programs for transferring non-standard multi-load
tapes to disk -  games like LAST NINJA, CALI FORNI A
GAMES, LEADERBOARD,  DRAGON'S LAI R - SEVENTY
titles in all Almost  all major titles covered. Latest edition
includes COMBAT SCHOOL, PLATOON,  PREDATOR,
GAUNTLET II, TESTDRIVE, SKATE OR DIE, APOLLO 18,
THE TRAIN and many more. Cheats for infinite time, lives etc.
The GRAPHIC SLIDESHOW - latest edit ion displays
multicolour pictures or loading screens saved by Action
Replay or any major Art  Package Blaz ing Paddles, Koala,
Advanced Art Studio, Artist 64 etc. Lots of fun.
Only E7. 99.  Upgrades - send 1,3.00 plus old disk. A I
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BUT THAI'S NOT ALL a N O W  AVAILABLE FOR THE SERMAIS PROGRAM HACKER
ACTION REPLAY nr PROFESSIONAL'
•  All the features of the normal Action Replay IV but with an amazing onboard LSI LOGIC PROCESSING CHIP
Plus 32K operating system ROM and 8K RAM CHIP. The first RAM/ROM based cartridge of its type!

ALL THE MN IV FEATURES PLUS
FULLY USTEGRATED 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 the frozen state including

screen RAM, ZERO PAGE and STACK.
Full feature disassembly, compare, fill, transfer, hunt,

relocate, jump 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.

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.
RAM LOADER

In addition to Warp 25, the AR4 Professional now has
RAM WADER Making use of its onboard 8K Ram the
Professional can also load commercial disks directly
at up to 25 times normal speed, Remember this feature
is in addition to AR4's unique Warp 25 feature that
reloads all backups at 25 times speed.
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MR ID TO WIR IV. Just send £9.99 and we will send you the new MK EV
Chip to plug into your cartridge. Fitting is very easy.
MK M TO RIK IIPPROFESSIONAV. Send your old cartridge plus 819-99
and we will send you a new Professional MK IV.

MK 2 Action Replay owners can get i10 as part exchange against either 7:44MK nr or Professional. Send old cartridge plus bsla:

PERFORMANCE PROMISE
Action Replay will backup any program that any other cartridge can backup
- and more! Et also has an unmatched range of onboard features. Before you
buy check our competitors ads to see what they otter and see how many of
the Action Replay MK IV features are either not there or have to be loaded
from Supergate disks etc. When you buy Action Replay if you don't find our
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ALL ORDERS NORMALLY DESPATCHED WITHIN 48 H I
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0782 744107
24 kr  Credit Card Line

SALES ONLY
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BY POST

Send chequesTO's  made
payable to •DadelE lectrenics'

EIDER
UK ORDERS POST FREI:

EUROPE OVERSEAS
ADD I  00 A D D  Fi3

FAX 01B2 744292E
ELECCROT110
DATEL ELECTRONICS LTD, FENTON INDUSTRIAL ESTATE,

GOVAN ROAD, FENTON, STOKE-ON-TRENT, ENGLAND

TECHNICAL ONLY
0782 744324
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a hedge-hopper, I  c a n
remember a l l  th c  nasty

things my parents used to say as they
cajoled, threatened, beat me up and
pleaded with me in an attempt to get
me to go to bed. The bogey man will
get you i f  you don't go straight to
sleep.' and Father Christmas won't
come if you're not good.

These threats only pertained t o
sleep itself though. The only reference
to dreams that I can remember came
from my grandmother who insisted
that I  would suffer from the most
horrible nightmares if I ate cheese just
before my nightly encounter with the
bogey man.

If there is any truth in these stories,
then the Giana sisters must have been
shovelling down th e i r  parmesan
suppers just as fast as their little fists
could stuff it into their mouths! What
started off as a dream has soon turned
into a nightmare. Captured within a
mysterious world, their only means of
escape is to discover the whereabouts
of a fantastic jewel. Finding it means
that they will safely wake up at the
other end o f  their journey, failure
results in them never escaping from
their worst visions.

The game is a variant on the old
platform theme tha t seems to  be
making a bit of a of a comeback lately.
Giana (her sister only comes into play
in the two player version) must make
her way across thirty-two sections as
she attempts her quest.

GAME R E V I E W

The
Great
Giana
Sisters

1.14/11
,
1
t' 1 . . t ) r"1

-
3

t_r•TS -;,
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The o ld  restrictions o f  typical
platform games have largely been
removed. No longer do you have to
make pixel perfect leaps or time very
move down to  the last split-second.
Instead, you can travel across a section
however you want with the one proviso
that you cannot go back on yourself

the screen only scrolls one way.
Each section has to be completed

within a set time limit. Failure results
in the loss of a life, as does the more
obvious calamities such as collision
with a monster or falling o ff into a
no-go area. Completing a section is not
too d i ffi cu l t. Wh a t  causes th e
problems is the pressure put on you
to go out of your way to collect various
objects.

Foremost amongst these are the
diamonds tha t l ie scattered about.
Most of these are fairly aLccssible but
there a r e  usual ly o n e  o r  t w o
strategically placed to lure the careless
jumper to their doom. There are also
special bricks which can be head
butted from below to  release either
another diamond or a bonus object.

The fascination wi th  diamonds
stems from the fact that you gain an
extra life for every I 00 you collect. The
bad news is that this counter resets to
zero every time you die.

The bonus symbols consist o f
lightning and double lightning bolts
allowing Giana to fire dream-bubbles,
gain extra lives, enjoy temporary fire
resistance or have the ability to either
put assorted nasties to sleep or make

YOUR COMMODORE november 1988
28

them vanish entirely.
Perhaps th e  most interesting

feature in the initial stages of the game
is the fire wheel. This transforms the
sweet, innocent Giana into a vicious
punk rocker with the ability to  leap
up and head-butt her way through
solid rock as a useful way to collect
extra d iamonds. A s  w i t h  t h e
diamonds, any of these bonus features
disappear when you lose a life.

The levels steadily increase i n
difficulty so that there is always a
challenge t o  face. Monsters can be
jumped on, instead o f merely having
to jump over them a l l  the  time,
although this can be a problem where
there are several of them or you have
a row of bricks over your head.

Look forward t o  encountering
invisible items, dragons and hidden
magic plus one extra feature without
which, no platform game would be
complete — the collapsing bridge.

One annoying feature is the lack
of a save facility or a password system
allowing you to skip levels previously
completed. Whereas many o ther
games offer a  pause, this, too , i s
something that is missing from the C64
version. The graphics have been kept
fairly simple and the screen has a very
welcome, uncluttered feel to it.

The Great Giana Sisters i s  an
excellent p latform game and one
which is, as the blisters on my joystick
hand will testify, extremely addictive.

GRH
Title: Th e  Grea t Giana  Sisters
Supplier: Rainbow Arts (or is it? See
Data Statements).
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ifiNLANCIAL SYSTEMS4OFTWARE.• LIMITED. 1
BASIC a

Unleash the hidden graphics power of your 128. At
last, your Commodore 128 can rival the 16 bit  micros!
Imagine your 128 in 80 columns produc ing a resolution
of 640 x 200 in mono and 640 x 192 in 16 colours without
any addit ional hardware! (640 x 400 version available
soon.) Sounds impossible? Not with Basic 8, the new
graphics language extension.

Basic 8 adds over 50 Hi-Res graphic commands to C1213
Basic. just select one of the many graphics modes and
draw 3-D lines, boxes, circles and a mult itude of solid
shapes with a s ingle command, We've even added
commands for windows, fonts, patterns and brushes_

To demonstrate the power and versatility of this
graphics language, we have created Basic Paint, a
fl exible icon-based drawing applicat ion program_ Basic
Calc, a full featured spreadsheet and Basic Write a
simple to use word processor with a mult itude of fonts.
Also inc luded is an icon based desk-top ut ility which
provides quick and convenient access to each of yourown Basic 8 creations,

All this graphics potential is yours for E34.95, 64k Video
RAM upgrade kit £29.95 and The Beginners Guide to
Basic 8 with disk E19.95. Basic 8 Tricks & TipsVolume 1E4.65.

OP' 1541/71 Disk Drive Alignment Package
Problems with your disk drive? The alignment package

reports the alignment condition of the disk drive as you
perform adjustments. On screen help is available while the
program is running. Includes features for seed and head
stop adjustment. Allows you to test each full and half track
as you realign the drive. Complete instruction manual on
aligning both 1571 and 1541 drives. Even includes
instructions on how to load the alignment program whennothing else will load. Works on the C64, SX64 and 128 in
64 or 128 mode. Only  E24.95•

PIO' 1571 FIX ROM
Are you experiencing any of these problems with your

1571 disk drive, Errors when using Superbase? Device Not
Present Errors? Major problems when 2 or more open
files? Takes forever to recognize a floppy disk? If you have
one or more of these problems then you need 1571 FIX
ROM, developed by Commodore Inc USA, just plugs in,
solves over 19 main problems. On l y  E24.95.

1100 Commodore 1581 Disk Drive
The New Commodore 1581 dnve is now available for the

C128 or C64. This drive offers one megabyte of memory.THREE THOUSAND ONE HUNDRED AND SIXTY blocks
free, (800K formatted capacity), and a very fast EIGHT
THOUSAND Characters per second loading rate. Software
for this new drive includes, VizaWrite Classic, HackPack,
Petspeed, Oxford Pascal, CAD PAK, Chart Pack, Fontmaster,
Spellmaster and much more. Using a package called Super
81 Utilities most software can simply be copied across to
the new format. The drive is available for £184.95.

Olio Warp Speed
An incredible accelerator cartridge for the Commodore 128 and 64.

Warpspeed has a switch that allows you to select 128 or 64 mode. The
features of this cartridge apply to 1541, 1570, 1571 and 1581 disk drives in
84 or 128 mode. These features include loading, saving, formatting and,
verifying 10 times faster, extended DOS commands, print screen, disk
and file copy, built in machine monitor, built in track and sector editor
and much more. Only  04 . 95 .

Pio. The Big Blue Reader
New from SOGWAP Software Inc., The Big Blue Reader is ideal for

those who use IBM PC compatible computers at work and have the
Commodore 128 or 64 at home. The Big Blue Reader is not an MS-DOS
emulator, but rather a unique and easy way to transfer word processing,
text and ASCII files between two totally different formats, Commodore
and MS-DOS. The Big Blue Reader requires a 1571 on both the
Commodore 128 and 64 and will not work with a 1541 or similar drive.
Only 04.95.

0110 The Drive Box
The drive box allows you to easily change the device number (8, 9, ID.

or 11) of your 1541, 1571, 1570 or 12BD computer_ It will,  as a bonus, allow
you to bypass the write protect sensor, allowing you to write to the back
side of the disk without cutting a notch. Installation requires a little
soldering. Only E19.95.
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The Programmers Notebook is a high speed data
storage and retrieval system designed specially for the
programmer_ With Programmers Notebook you can develop
a special programming information database tailored to
your own needs. It will provide a means of indexing your
short routines and other programming information. Each
entry has a brief description, date and type of routine.
Once entered you can conduct tailored searches on the
entire database, in fractions of seconds, looking for any
information you select. It will sort, compile, display and
provide printed copies in almost any format you desire.
On1yE24.95.
111110
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Forget the name this is not a kitchen planner, it is
probably the most advanced CAD system for the C128
computer. Home Designer allows you to create extremely
detailed and accurate drawings at virtually any scale, with
any resolution approaching a plotter, It offers accurate
scaling, a powerful command set and up to five drawing
layers. Why is Home Designer better than the rest? It is the
only CAD syatem which allows layers of diagrams to be
drawn and then laid upon each other in any order. Home
Designer has an advanced zooming feature, allowing you
to actually increase the drawing resolution, unlike other
programs which simply display fat dots on the screen_ Most
dot matrix printers and plotters are supported and Home
Designer works with a Commodore 1351 mouse.
Only E34.95.
11111 Super Pack 2

Super Pack 2 is the combination of three packages,
Pocket Writer, Filer and Planner. The integrated word
processor, spreadsheet and database work on the
Commodore 64 or 128 in 40 or BO columns. Each package
has all the features you would expect, plus a few you
would not The word processor displays on screen bold,
underline, italics, sub and super script fonts as you type.
The spreadsheet includes a sideways printing feature as
well as 16 digit  accuracy, plus a graphics module to
produce bar, line and pie charts quickly and easily from
your data. The database includes a report writer to create
your own professional reports. Full details available on
request. Super Pack 2 by Digital Solutions Inc is available
for only E64.95 or E38..95 each

Illo• Super Disk Librarian
Super Disk Librarian will catalogue up to 1,000 disks and

15,200 programs. Do you have a lot of disks full of
programs? Have you ever lost a program which you knew
you had somewhere? Then Super Disk Librarian will
provide you with a simple means of sorting and indexing
the fi le names. Once the disks have been catalogued,
numerous reports and lists can be pnnted and the library
sorted and searched. Super Disk Librarian for the
Commodore 128. Only  E29.95.

OP. The  CP /M Kit & Users Guide
The CP/M Kit introduces and explains the unknown,

third mode of the C128, The CP/M Users Guide is a 300
page book by Abacus Software covering all aspects of
CP/M. Subjects which include the system disk, resident
commands and disk copying are described in detail. The
CP/M kit contains over 20 CP/M programs including a
word processor, chess game and a disk cataloguing
program accompanied by a detailed guide to runningprograms in CP/M.  The CP/N1 kit and Users Guide,
Only E34.95-

1100 Super Disk Utilities
The ultimate utilities disk for the 1571 disk drive and

C128 computer. Copy whole disks with 1 or 2 drives,
change disk format, perform CBM DOS, CP„
,
' M a n d  M S - D O S
utility functions, scratch, unscratch, lock and unlock files,
write protect disk, contains disk editor, drive monitor,
unique RAM writer and more. Only  E24.95.

•  Commodore 1351 Mouse.L29.95
Merlin 128 Assembler.......
Chartpack 128 . E 2 9 . 9 5
CADPAK E 2 9 . 9 5
Super C E 3 9  95

HackPack 128.. „ E 1 4 . 9 5
RAMDOS., E 2 9 . 9  5
Petspeed 128 E 1 4 _ 9 5
Word Writer 128__________E39.95
Swiftcalc 128 „ ,  , L 3 9 . 9 5
Data Manager 122.__________L39.95
Fontmaster 128 . . . . .  L49.95

Commodore 121313._____E374.95
1571 Disk Drive . _ E 1 8 4 , 9 5
1901 Monitor......
.Anatomy of
Anatomy of 1571 L 9  95
Peeks and Pokes_________E9.95
CAD on 128_ E 9 . 9 5
Tricks and Tips,....________E9.95

•  Order with Access, VISA, cheque or Postal Order, COD and
Express delivery available, foreign orders add £2.50 per package.
Prices include VAT and postage. Please allow 14 days for delivery.

18 High Street. Pershore •Worcs•V/1110 1 BG • Tel: (0386) 553153
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FROM  C 4 2 5  !
•  Amiga 1112000 with 1MEI RAM. f
9 9 9moo( 1 5 '  disk. mouse. software

•  Arraga 820001M A s  strove. £ 1 2 4 5
p i , .  Ascot horns colour onOntlor

•  Amiga 82000 K IM  As above, £ 1 7 4 5
•  smogs M OO voth 512K RAM € 4 2 5  p l u s  PC XT bodge board & floppy

11110K 3.5' disk mouse. software

•  Amiga ASOO TV As  above, £ 4 4 5
plus £521 Ts ifoompook modulator

•  Amiga ASOOM woh AlOili £ 6 7 5
hiols-ree colour mondor•

Add IS O f o r  AIOS 4 in  place  o f  £1011.
Prices Include 15% VAT, a FREE copy of
DeLineP aint.FRE E  delivery to your door,
ono year warranty. Ov *might delivery El 2
On -sOe maintenance  option  available .

PERIPHERALS

•  A521 TWoomposse modulaior
111 512K plug- In RAMiclock (A500)
•  £1041 high- res colour roamer
•  A1044 high-  res colour monitor
•  A1010 3.5
-  
e e t e r n
a i  
d n i
k  
d o
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•  C o m e .  3 3" external disk dove
•  NEC internal dme (OOZO only)
•  £2010 !Memel drive (2000 rhthr)
•  Genlock 82000 video ooneolier
•  A2052 2915 Internal RAM coed

'or

•  £2011 PC-XT bridge board
voth 5 25' !internal disk drive

•  A2286 PC-AT bodge board
with 5 25
-  
i n t e r
n a l  
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e k  
d
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•  A2002PC 201
1
01B !
r a t i o n a l  
h u g

disk volh MS DOS  conershe
£ 2 5  •  A2092A 20CAR inional hard

g g  c 1 3 1 4  will, Arroga DOS  controller
£ 2 7 5  •  A2094A &OMB M ingo Dos hard disk C a ll
t  3 2 5  •  S up. ,  herd diske 20MB 250P AB C a l l
C 1 8 5  •  Citiz en 1200 s20 cps. Fel. NLO E l  0 5
£ 1 2 9  •  Star LCir l 120 cps. F IT  NI.Q f  2 2 5
£ 1 2 9  •  Precision prosier 480 Cps. SILO £ 3 9 9
£ 1 7 5  •  Carlon PJ10410,1 colour, 80 dre £ 4 9 9
£225 •  xdfox ;on colour, 240 dot £ 1 1 2 5
£ 3 7 5  •  HP LaserJet laser. 300 dpi ( 1 9 9 5

E499

E699

£525
c 625

•  P roWrtte
•  V iz aWrIle Desktop
•  Wor d P erfect
•  Tho Works
111 P ublisher P lus
•  R ow
▪  P h Male
111 Prism P lus
•  Calligoepher
•  De Luxe V ideo II
•  Aegis VickioSesee
•  P ro- V ideo CGI
•  Aegis Animator
•  TV  S how
•  OlgiP ic
•  Art of Chess

CREATIVITY

_ I  M T E

•  De lux e  Paint II iPALS
•  DigiP aint 4096 colburs
•  Os Luse M us k  (PAL)
•  Page S atter
•  City  Desk
•  Animal° . Apprentic•

Wordproceseog lully intoot sled 1.1h graphics
High periormance cleeklop publishoog wordpiocessor
Arroga swoon or the No 1 best setting wordprocerssor
Analyze •  Organiz e •  SOribble. rMegrated aeriktop
Enhanced v e tion of the * none  desktop publisher
The Idea Processor horn Now itoroons S or b. .
Pth4esta0nal image enhencemeol straight Noon NASA' 4 4 . o 9
4096 HAM colors paint pack 1024 a 1024 (needs I  MB) 6 4  es
Prolororasnel tint editor toots  up to 160 N 256 plink  7 4 . 1 s
Create ill types ni video presentelons with ease
Fut 30 animetions in all resolutor . with overman 1 2 4
9 5Prolessoonso video beer with loots, extra ion!, availebte 159 e5
FuM storybooding package. includes Aegis Image, 1 4 . 9
PAL tr iage preservation in iFF or HAM * oh overman 0 9  rei
Fe lt e ffne - gi &Mier • 32 colours or grey K e e  2 9 e . 9
The best Provos chess yet packed voth leattirol

C 5 9 .
3e os
59 is
94 9s
is o ,

1 7 9 . .
89 es
7 9 9 $

199 ts
139 i t
SW as
69

•  SAPA Basle
PRODUCTIVITY I  PLC Basic

1 '  •  ,  :  •  A C  Fortran••• 1 • Lattice C II, •  la ttic e  C P rofessional
•  M CC Pascal

•  64 E mulator  U s e  your C64 programs and Sens
, I  r o l u c l e t  c a b l e•  Superelase P ersonal R e l a ti o n a l  Omahas," power, without poogramoirog !
•  S uperilase Professional With Forms COON and DML program langilerie
•  A.102111041 ( V I.3)  R e l a t i o n a l  database woo proof soorrag language
•  M az iplao $00
•  M entplan P lus
•  V IP  P rofessional
•  Loglistlx
•  Businessware Pack 1
•  Busimesswara Pack 2
•  Petro Cad
•  Aegis Draw P lus
•  X - Cad
•  M CC Assembler

Elle 15
15.4 os
229.0
1,44 vs
299 is

69 os
69 os
79 95

194 ts
224 tr.

Ultervale Amiga spreadsheet •  lekirgraphowspeeth 6 9  as
As fifiruiplan 500 above, plus powerful Macro language 1 2 9 . .
1- 2- 3 comestible spreedsheel •  database & graphs 9 9  as
2041 s 9024 spreedstvaet, database graphs & Catenate 9 9  t5
Invoicing. Soles Lodge', Stock Control, by Panmnad 1 5 9  vs
General L e d o ,  Purchase Lecktry. by Parovead 1 5 9 .
1 9Entry level CAD package, printer or plotter output 5 4 . 9 5
Coereareerpeove CAD yetis multiple !tom . & Windows 1 2 4 . 1 5
POOleSS•Dnal CAD system ( need. 2MB) 4 2 4  ts
plotessonal dromtopment system with linker & bloomed 5 9  ts

Superfl oss 126
SupeoBase 64 & Plush%
S uperilase. The Soak
Superilasa S te i l .  64
SuperScript 129
SuperScript
PetSperki
Orford Pascal
Orrford Pascal 64 liapel
Cobel
Super C
Hack Pack
Gifford Basic 1.1

750 E xpansion RAM
RamDoe 124
1764 E xpansion RAM
Anatomy of the 1211

Commodore 1260 1 3 9 9
Commodore 120 1 9 9
NEW 1501 r isk  drive 3 5  1 9 9
Commodore 1S7 1 disk drive 1 9 1
Commodore 1541C disk drive 1 6 1
NEW Commodore P C- Ill
V izaWrIte 121 Classic

24 s t V i z a W r i t e  44 (disk)  3 9  as
l i s t  V i z a W r I t e  61 ( cartildge)  4 9  9s
l ips  V i z a S t a r  121 7 9  95
2 9
. .  
M
A
S
I
.  
6
4  
X
'
L
l  
5
9  
t
o

14a5 i l i z a S t a r  X L 4  4 9  95
OSIOrd Sysiems• bete selling Bask compiler w o o  m on)  1 4 . .
Colopkota J & W Parcel. with eetensions w o o  ii• on)  19 a 5
As 'bows  for C a l lope ute S  1 9  ts
Corrokoe COBOL Pechege from A1et9J5 2 9 . .
Complete C language to K & A standard t o o l s  w o o  39 or
AtIon- one prograrroner's TookrUhern-desk woo l  M ond 1 9
. 9

19 isAll- in-one Bask compeer. Toollot. comp.essor
512K Expansion RAM ta lltidge  lot lbs C r2i1 1 4 9 . 9
Loghtning-lest RAM - dolt kir 5121< expans•on RAM 2 9 5 5
256X Expans.on RAM cartridge for the C64 9 9  as
TPA 500- page insoderl guide to the 12e 9 5 9

t r
i l
•  
I
F  
Y
O
U  
W
A
N
T  
I
T  
T
O
M
O
R
R
O
W
.
.  
C
A
L
L  
U
S  
T
O
D
A
Y
"  
O
N  
O
I
L
S
-  
5
0
4
1
2
4  
M
•
M  
1
1

Prices ore POST FREE & include VAT
Order by phone wilts your crack cord.
or send cheque/PO or your Ueda card
number ° e x is t orders seeker.'  W •
deepalch earns day by FIRST CLASS
post P ewee nese 5 days Pot deifvery
of he  &woe orders Pooes quoted are
subject to avielabriey R
d
.  4 5 1 TEL 0 1  - 5.46 -7256LAKESIDE HOUS E . K I N G S T O N  H ILL,  S U R R E Y ,  K I 7  7 0 T
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THE ULTIMATE POOLS PREDICTION PROGRAM
•  M ASSIVE DATABASE PooLswtheer is a sophisticated Pools

prediction aid Li comes complete with the Largess database
available -  22003 matches over IQ years_

•  P R E D IC TS  N o t  luel SOCIREGRAWS, but AWAY S . HOMES
and NO SCORES.

•  SIJOCECSELIL S E LE C  guarantee that PooLeorinner Performs
significantly better than chance.

•  A D A P TA B LE  P robabilities  are given on every fixture -
chooae as many selections as you need for your bet. The
precise prediction formula can be eel by the user y o u  car,
develop and lest your OVill unique method

•  S IM P LE  DATA E NTRY  A l l  learn names are in the program Simply type m the reference
numbers from the screen. Or use FEOGEN to produce fixture Ito automatically (see below) .

•  LE A GU E  A N D  NON• LE AGUE  A l l  Engboh arid Scottish Teague teams are supported,
and also the non- league sides otters used on pools coupons.

•  P R IN TE R  SUPPORT r o l l  hard copy printout of data if you have a pruster,
PRICE E18.00 (all inclusive)

AT LAST No more struggling for hours to gel tho
fixture het into the computer. FEIGEN has been
Programmed with all English and Scortsh League

Itri.12•es for l9BELIN Simply type in the date, and dota l  fixture list •  generared
in second. Fully compatible with. Poolsannnet. Yearly updates available.

POOLSWINNER with FIXGEN L19.50 (for both)

FIXGEN 88/9
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V3 can be used by exporls
T E E  P U N TE R S  C O M P U T E R  P R O G R A M  a nd occasional punters alike.
You can develop and lost your own unique winning system by folio-Ming the
analysts formula, or use the program in simple mode. Coursewinner V3 uses
statistical analysis of mayor factors including past form, speed r Wangs, course
statistics, prize money, weight, going. trainer and pokey  form etc, etc. It
outputs moot Likely winners, good long odds bets. forecaels triOaSts etc. The
database includes Vital course stall-Rocs for all British courses. You can Opdate
the database n e v e r  goes out of date FULL PRINTER SUPPORT.
P R I C E  E  I L O °  ( a l l  inc lus iV e)  inclamic. nm  AND National uw.t wmions.

COURSE WINNER

AVAILABLE FOR A M S TR A D C P C s
AL supphed om tape B B C 5CONLMODDRE54103
'Automatic C o r n  rs)011 10 a m )  SPECTRUM

selec
SOO-MORO p h o n e  24 h i t

62 ALTRINCHAM RD GATLEY, CHEADLE, CHESHERE SK8 4DP. e 061-428 7426

Send Chormeo?09 for
return of post services°

AMSTRAD PCW
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Unlock Hidden
128 Powers
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fair amount o f  its time in 64
mode, and I've  always been

slightly annoyed th a t the  keyset
available in the other two modes o f
the computer is not implemented in
64 node. Especially as there is actually
no reason why the additional keys
should not be available, except that
to d o  so  wou ld  have  involved
Commodore producing a  patch fo r
the 64 Kemal. This article shows how
with a bit of prodding in the right place
the full 128 keyset can be made to work
in the 64 mode.

The standard 64 keyset is arranged
in an 8 by 8 matrix. This matrix is
read through the LI 0 ports of CIA I;
the relevant control  registers are
register 0 and register I ,  which are
mapped t o  SDC00 a n d  SDC01
respectively. Briefly each bit in register
I corresponds to  the state o f  a key
connected to each line. Now because
we are dealing with an 8 bit machine,
it should be clear that there can only
be 8 lines of 8 keys: hence the 8 by
8 matrix, w i th  simple arithmetic
showing that only 64 keys can be read
using this system. Note  tha t the
standard 64 keyset has 66 keys, but
two, SHIFT-LOCK and RESTORE,
are hardwired and separate from the
main keyset.

In order to provide the additional
keys, Commodore have built in  an
extra three contro l  l ines. N o w ,
presumably i n  t h e  in terest o f
preserving compatibility, these lines
are connected to the 40 column video
chip and controlled through register
47 which is mapped onto the address

SDO2F and i s  active i n  64 mode.
Therefore by the use o f appropriate
software i t  is possible to  read and
process the full keyset.

Program I  provides a wedge that
will read extra keys and provide a
value indicating which key has been
pressed in  the variable 'KEY'. The
correspond ance between key and value
returned is given in Table 1. Program
2 provides an example of how the keys
could be  processed. The  example
places the ASCII value o f  the key
pressed into the keyboard buffer in
much the same way as standard key
presses are processed. Non standard
keys like 'ESC' are ignored. However
a different set of processing could treat
the additional keys as 24 extra function
keys (more if 'shift' type operations are
included).

As well as the source code for the
two programs I 've  included tw o
BASIC loaders w h i ch  p rov i de
relocatable code for program I  and
Programs I and 2 combined for people
without assemblers. To  use, simply
type in the programs, save and then
run. The loader will then convert the
BASIC data into a machine code file,
prompt for a file name amd output
device, and fi na l ly save o u t the
machine code version of the program.

When the program is reloaded and
run, the relocator will prompt for a
start address, the address should be
in normal RAM (i.e. not under BASIC)
or the Kernal, or between $0800 and
SOA00) and should be specified in
hexadecimal starting a t  a  page
boundary (i.e. $4000, $4100, S4200
etc). The program will relocate to that
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Learn how to use the full
128 keyset in 64 mode
By Dave Garside

address and then prompt for a decision
on whether to  run the program. A
negative reply will result in the SYS
address o f  the program start being
supplied i n  decimal ready fo r  later
activation.

Table I

Value in KEY K e y  pressed
0 H E L P

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
255

8
5
TAB
2
4
7

ESC

LINE FEED
ENTER
6
9
3
ALT
0

cursor up
cursor down
cursor left
cursor right
NO SCROLL
no key pressed

NB. CAPS L OC K and the 40/80
DISPLAY keys are hardwired and not
detected through the keyboard matrix.

See listing on page 63



First Ste
How to make sense of errors
and input operations
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messages relate to  commun-
ications with peripherals, the

majority are linked to faults that can
arise in Basic programs. These may be
broken down into three main areas.

The fi rst area i s  mathematical
errors which are relatively easy to
correct. Then there are errors relating
to inputs and character strings which
are normally the fault of the program
user but ultimately the responsibility
of the programmer. Finally, there are
operational errors which is always the

• programmer's fault and can be very
difficult to correct.

The final category wil l  form the
subject o f  a whole article in a  later
issue o f  Your Commodore. I n  this
article we'll concentrate on the input
errors.

String too long

The maximum length of a string is 255
characters. Inpu t from the  screen
through the  IN PU T statement i s
limited to less than 80 characters but
use o f the GET statement o r string
concatenation should be carefully
planned during programming.

Weak areas are open ended statements
such as:

10 GET AS:IF A$ =""THENIO
20 IF AS=CHRS(13) THEN 40
30 W M +  AS: GOT010

The computer will carry on build-

BEGINNERS

ing the BS string as long as the user
is willing to type away at the keyboard.
it is possible that the 255 character
limit would soon be exceeded so a trap
is needed:

25 I F  LEN(BS)=255  T H E N
PRINT'INPUT T O O  L O N G .
PLEASE TRY AGAIN":B$
,
"" If the input is deliberately long a
different approach can be employed
by using a routine like this:
10 X=0
20 GET AS:IF A$=" THEN 20
30 IF AS=CHR$(13) THEN 60
40 IF BUX)=255 THEN X=X+ I
50 13S(X)=BS(X)+AS:GOT020
60 FOR A=0 TO X:PRINT BS(A);:
NEXT

Type mismatch
This occurs when an  alphabetic
character i s  typed i n  instead o f  a
number. I t  can also occur within a
program when a  statement such as
AS=A or A=AS is used. The correct
syntax would be A S
,
S T R S (  A )  
o r

A=VAL(AS). In  the second case, the
value would only be those o f  any
numbers at the beginning of the string.
If AS starts with a letter i t wil l not
be suitable, even a  floating point
number such as 2.1E+30 would only
be returned as 2.1 by this construct.
Extra ignored

This means that an input statement has
received too many items. For example:
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10 INPUT"LENGTH, BREADTH";
L,B

The extra information would be
ignored if the input was 12,10,12. Only
two items were expected but three were
received.

This is a particular nuisance when
string inputs are required:

10 IN P U T"TH E  S E C R E T O F
LIFE";SIA

A possible response could be:

KEEP BREATHING, STUPID

The comma wou ld  confuse th e
computer into believing that STUPID
was a separate input and this error
would be flagged as extra ignored.

With strings i t is usually best to
use the GET AS method because it's
easier to error trap and accommodate
commas, colons and semicolons.

Redo from start
Usually this arises when string data
was typed in but numeric data was
requested: a response such as 'seven'
instead of '7'.

This error is fairly friendly because
it does not crash the program but waits
patiently for the user to twig to the
correct keying-in procedure.

It can also occur when the HOME
key is struck instead of DEL, sending
the cursor to  the top o f the screen.
This is read as a valid entry along with
the copious keypresses which gener-
ally follow as the user replaces the
cursor to the correct place.

As long as the user realises what
the message means everything should
be resolved by simply re-inputting the
correct information.
Bad subscript
If any array element oversteps the
preset limit the computer cannot cope
and resorts to this message.

All variables automatically have
the facility to  have eleven elements
such as A(0) to  A(10). I f  A ( I I )  i s
accessed the eleven is known as a bad
subscript. I f  A(11) is needed, then a
DIM statement will have to be placed
at the beginning of the program.

The next set of errors contain the
most commonly occurring messages of
doom and form the operational error
set. They can also be the hardest to
track down so the next First Steps will
be devoted to  these important and
irritating missives.
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stringent standards but it was like
a bolt from the blue when David

Light made overtures with Will iam
Tell, we couldn't resist.

The program is entirely written in
machine code and uses multiple sprite
techniques to produce a game of fast
reactions and joystick-gripping excite-
ment.

William Te l l 's  son  has been
captured b y  th e  Austrians a n d
imprisoned in the deepest dungeon of
the castle. Armed with a limited supply
of crossbow bolts, you have to help
Tell to rescue the apple of his eye.

The first stage of the game involves
the collection o f  two keys which
unlock the doors to  the dungeons.
Both keys are to be found hanging up
outside the guardrooms located a t
either end o f  the battlements. The
battlements are patrolled b y  armed
guards who can either be shot with
your crossbow or jumped over if your
timing's good. Occasionally you must
replenish your supply o f  crossbow
bolts by jumping up and collecting
them. Timing your jump i s  vi ta l
because arrows and cannonballs are
whilstling overhead. Once you've got
the keys, fight your way back to the
ladder and then you can descend to
the courtyard.

The second stage means fighting
your way across the courtyard to one
of the dungeon entrances which are
at either side of the courtyard. It's up

C64 PROGRAM

William
Tell

Can you fight o ff the
Austrian soldiers?

Only time will tell

to you which entrance you choose but
you must be in possession of both keys
because the doors are double-locked.
In addition to more swordsmen, you
also have guards armed with longbows
shooting arrows at you. The only way
of avoiding these missiles is to jump
over them but i ts important that you
replenish your supply o f  crossbow
bolts during the fi rst stage on the
battlements because there are no more
supplies until you enter the dungeons.
If  you have less than  ten  bo l ts
remaining, the indicator starts flashing
as a warning and you may have to
return to the battlements to re-arm.

The final stage of the game takes
place in the dungeons themselves. Here
you have to  collect 55 apples while
being pursued relentlessly by intell-
igent guards who are also armed with
longbows. You can shoot the archers
and deflect their arrows with your own
crossbow bolts but don't try to jump
over the guards or their arrows. There
are ample stocks o f  crossbow bolts
distributed around the dungeons to
replenish your supply.

Other hazards lurk deep within the
dungeons, spinning blades appear that
will chop you up i f you walk or jump
onto them. After frantically jumping
over the blades and avoiding the
guards, you may find an area in the
dungeons where it seems you are safe
from the pursuing guards but you
could be in for a nasty surprise i f you
linger in one spot for too long! When
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1
you have collected all the apples you
will be directed towards the exit where
your son is waiting for you to shoot
the final apple off his head.

Whether you complete the game,
lose all your lives or the countdown
timer reaches zero, you will be given
the opportunity to enter your initials
in the Hall o f Fame as long as your
score is greater than those already
there. Use the joystick to  scroll the
alphabet left or right and press fire to
select any three letters.

The program has 25 different
screens (21 of which are scrolling) and
three separate levels. Once the game
has loaded, an animated ti tle page
which uses 24 sprites is displayed.
When the animation is complete, the
Hall of fame screen appears.

Getting it all in
Type in and save the programs in the
order they are printed, following the
instructions given. To start the game,
press the fire button on the title o r
Hall of Fame screens. The title screen
will be re-displayed at the end of each
game once the Hal l  o f  Fame has
displayed the top ten scores. Pressing
RUN/STOP and RESTORE w i l l
abort the current game and return the
title screen. The Hall o f Fame scores
will not be lost.

Are you bold enough to face this
challenge? Can you save the boy? Who
can? Tell!
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2561( SUPEROM EXPANDER
j  Now you can select from any of 8 32E MOW' instantly.
j  8 sockets to accept upto 32K EPROM 71 each. j  On board operating system -
j  Program your own EPROMe using our
EPROM programmer
j  No need to have loads of cartridges -just
make a selection from the Superom Menu.
j  Directory of utilities on power up.
j  Fully menu driven on power iv.
j  Select any slot under software controls.
j  Unique EPROM genet ator feature will take
your own programs -  basic or mic and turn
them into autoseart EPROM& e EPROM burner
required).

Acoepte 2764/27128121258 EPROM&
j  On board unstoppable reset.ONLY E29.99

ESE
CARTRIL GE

▪  Untgeppable reset button.
j  Resets even so called "unstoppable"
Progam
j  Add pokes from m5:3Z1nel' etc
▪  l ite  in cartridge por t

J  Sim* Plug
ONLY 1E5.99

16K EPROM
BOARD

j  Accepts 2 x 8K EPROMe.
_j Swachable to cerifigure as 2 x 8K or 16K
or off,
J  On board unstoppable reset
j  Pull instructions,

ONLY E8.99

DISK
NOTCHER

I  Quickly and easily double your disk capacity
j  Use both rudee of your disks

Simple to use

Ilik1315 eecondis

ONIY E4.99

DUPLIKATORn.
.J Copies whole disk in one pass - only
one drive required!
j  Makes back-up copies in eight
seconds!!

Duplikator is the fastest, most
efficient and easiest to use disk copying
stein ever conceived.
J  Comes complete with 256K on board
ram and Its own operating system - no
software to load.
_I Makes multiple copies from one

j  Full disk verintation during back-up
process.
j  Copies standard software as well as
errors 21
,
29 
a n d  
u p t
o  
4
0  
t r
a c
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.

j  Full disk error check in eight
seconds.
J  Full disk verify against ram in fifteen
seconds.
_I A must for clubs, user groups etc,
How else can you copy over 250 disks
and hour for less than i100.
j  Comes complete with on/off switch
and reset button.
j  Fitted in minutes - no soldering
usually required.

ONLY E89.99

no programs to load

4 WAY KERNAL
BOARD

j  This board rite in place of the kernel in your
64 and BRZEIAE a 18K or 32K replacement kernal
giving 2 or 4 different operating systems,
j  Jest flick the switch supplied to select
between systems.
j  This is a carrier only r eady to arseept your
own chip
J  New you can have all your different systems
available at one tune.
j  Full instruction& I  Med in minutes.
i j  &Way BoardONLY El 2.99

DEEP SCAN WAIST NIBBLER
TM_I The most %needle disk nibbler available anywhere. at any prim'
j  Burst Nibbler is actually a two part system -  a software packme wad a parallel cable to minima the
1541/1670/1571 to 64,
1
128 ( s t a t e  
t y p e ) .

j  What gives Burst Nibbler is power? COnVIStitlallal nibblers have to dew& the data from the telt
befOre it can tranafer it using the serial bus -  when non standard data is encountered they are beat.
Biust Nibbler transfers data as raw OCR cede lita the parallel cable without the need to decode a so you
get a perfect copy of the original
•  Yfill nibble upto 4i treas. •  Copy a wlsele diek in under 2 minutes •  Ed instructions.
•  Regular updates -  we alwase ship the latest. S  Fated in minutes -  no soldering usually required
•  Pull cr 1 tracks. •  No need to buy parallel cable if yeu have mak Demen/Dolphin etc,
•  Cable has throne:hue extension for other add ems.
j  Whether to choose PastleackIem or Burst, Nibbler? }tot Bark•Em Is unbeatable value as an
"afircemeler" -  with nibblers, 1 or 2 dram copy, format., file copy 1871 copy etc etc.. so if you have a
more general requirement perhaps FaetliackIltm is for you Burst Nibbler is a pin nibbler second to
none, for the reasons stated. So if its just making backups you are interested in, there is no other
product to beat it.

ONLY E24.99 compLETE
SOFTWILRE ONLY E  I  2 . 9 9  CABLE  ONLY E l  4 . 9 9

8. BURST NIBBLER o l
PARAMETERS DISK

j  Burst Nibbler is the most powerful enak copier available -  but there are stall a few programs
with very complicated protected, which makes it impossible to nibble copy The Burst Nibbler Partimete
Dials contains routines to copy individual programs.
j  Used in conjunction with Burst Nibbler
even the latest highly protected programs can
be backed up.
3  The ellek contains over 110 parameters
including many of the late. titles. Many of
the titles can already be straight nibbled by
burst nibbler -  but can be need with the
"Super Serial Nibbler" promm (supplied) by
users with drives that will not support
parallel copier cables such as Exoeleratcr,
Oceanic eta

j  A disk Melia to an absolute MUM for the serious
disk hacker T o a d  IV has more features than meet
for less.
j  DISK DCCMR V2 Read and write any truck
and eector including extra and renumbered
tracks. Repair damaged sectors. Look underneath
read errors
j  HEADER/GAP EDITOR - Decodes and
displays ALL header information including off
bytes and header gap_ Rewrite the entire header
and header gap_ Renumber sectors, Also edit any
sector tail gap.
j  DESK LOOK -  Sort directory Recover lost
files Display file etarteend addressees.
Disassemble any Me program directly from the
disk to SCREEN or PRINTER including
undocumented opecdes. Edit Baia Much, much
MOre.

M I
Ewe
Rtpa

Swo
_I !IQ

'Zug
j  Pans
j  Coun

N NW=

J  Simple to use j u s t  nibble the disk OK S I M
run the individual parameter for that N o w  y
program and the special routine will prodo3 car tr
ia perfect working copy -  in BOW cam it
will even demoted it) R A M  •
j  Comes complete with "Super Serial 1 8 K  01
Nibbler" program for users who can't itte j
s a t t eparallel topter such as Burst Nibbler to tit b
u
t t
e r y

drive ( Escelerator, Oceanic etc ),, net as fa
,as Burst Nibbler but when used in -
P O I  B e e p .conjunction with parameters its forendake trick the

j  Reme-mber -  this disk is by no means a reuse for Buret Nibbler owners since it already copes winremoved
over 90% of Software. But for those who want everything this is it. Also for none Buret Nibbler owners 3  Make
you get a "Super Sena] Nibbler" which together with thepa,-ameters is a powerful atility. l a T e s  -

sib Aug _jean t
COMPLETE PROGRAM DISK' 1 AVAILABLE MOW ONLY E  1  •  VI I  3
1 . 1 2

2
techn.qu
j  32K
j  Some
instructs

J  PILE 001LIAC1OR -  Can CCMpailt machper 3 2 K
programs by up to 50% Saves disk spars

2 minutes or IBS8 teeing elm& 1541.
rmr DISK COPY -  Copy an entire disk in E

Compacted programs run as normal

J  FAN FILE OOPY Selective file copy 'it's
at up to 6 thins norms] speed.

j  PORMAITER -  10 Mend format an sena R A P I
disk or format any individual track or half Ms j  Itirn y
0 to 41. 1Mdefine any of 30 parameters to usat
o a u  o f
or recreate unique disk formats

TOOLKIT iv
The ultimate disk toolkit for the 1640/1541

•

Louvl
u  ERROR Enn Quickly find and recruit
read errors including extra and renumbered -
P I A  I ; )tranke or sectors and half tracks from 0 to 41 l i e r h

Even recreates data under errors and allowey p
r
q
r s .

to redefine any neceseary parameters. s w n e l i e d  e

ONLY E9.99
set with le
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Mix! .  acCLAOT110

3 SLOT
MOTHERBOARD
Save wear and tear on your
Expansion Port

Boowirle 3 oartr-dSec- J  Onboard salary fuse
j  Switch a r . y  slot J  High grade pa

hinatiglered
, 
j  
R e
a c t  
b u t
t o n
.

ONLY 616.99

DATA
RECORDER

j  quakty 1.tornedoes compatable data recorder,
j  Pause control. _ 1  Suitable Por 64/128.
j  Counisr L I  Send now for quick delivery.

ONLY 624.99

SMART CART
Now you can have an 8R or 52K
cartridge that you program like
RAM then acts like R0111
j a g  or 32K pseudo RCM.
j  Battery backed to lag up to 5 years (lithium
battery ).
j  5init0 load the program you require -  then
flickile witch The cartridge can then be
remowai jut like a RDM cartridge.
j  Make :pup own cartridges including autostart
qrpes w h o a  an EPROM burner.
j  Can be switched on or off board via software
j  VC sict open for pedal programming
taChnKnee.

j  32K veleta. has 418K pages.
j  Same knowledge of M/C helpful -  but full
untruction are pergola&
8K VERSION 1 E 1 4 . 9 9
32K VERSION 6 2 9 . 9 9

1
1
1
1
1
1
1
1
1
1
1

RAM DISK
j  'Porn ycur Smart Cart Zito a 32K RANI/disk
j  323C of Migrant Silage area for tile/programs
j  lead/save instantly
j  Beak type commands load. save, directory
scistob.

j  PTV= data retained when oomputer
switched offl
j  Full Command
Set with mstruotinna.

ONLY 69.99

CENTRONICS PRINTER
LEAD

•  Connect Tsar OW/M t° a RA 128 CartM11411
11113k: ?M a e

*Suitable for use With,kation Replay /V or Yinai
Cartridge na

•  Mao wells with any Saftwate,'Graphre package
that lots parallel driver sottware t i t s
Maluden many na dir ,
M r d p r c o m i s c  
r s .
databases. etc

•  'lop wait/  XCIDOCtbrill r_bnon cable I_Sm king.

ONLY E12.99

BLAZING PADDLES
A complete lightpen/graphics illustrator package.
j  A fully icon /menu driven graphics package of a calibre which etiould cost much more.
j  Complete with a fibre optical lightpen system for pin point accuracy
j  watt fri atm s of t
-
ware 
i n c l u d i n g

•  Range of brushes •  Airbrush •  Rectangle •  Circle •  Rubberbanding •  lines •  Freehand
•  Zoom mode •  Printer dilloO •  Load•save •  Advanced colour nottrig o v e r  ZOO hum!!
•  Cut and paste allows shapeslwinanwitipzituree to be saved to/from tapeldiel
j  Blazing Paddles will also work with many other input devices including; joysticks. Mine, GisphIcs
Tablets, 1.ackball

Pictwes can be saved from Action Replay and edited with Risvitg %dam

Complete Blazing Paddles Lightpen ONLY 6 2 4 . 9 9

Blazing Paddles available separately for £
1 2 . 9 9

e-s

*mcr
t 
R
O
M

TURBO
Turbo Rom II is a replacement for
the actual kernal inside your H.
It provides superfast load/save
routines.

Loads most programs at 5-8 times normal
aimed-
j  Saves at 543 times normal.
j  Emprmed DOS support Including IC
, s e c  f o r m a t .•
j  
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old, SIC.

j  Return to normal lomat at flick of a switch.
j  MOP? 2 5 0  block file copier.

riken -  special I/0 loader.
,r,j Ries lote more.
j  lined in minutes -  no soldering latently
required. (On soma 84's the old ROM may have
to be &soldered). ONLY E

1
1 4 . 9
9

GRAPHICS SUPPORT
UTILITIES DISKS

•  A range of utilities to make the most of your high res pictures created with
popular graphics utilities or captured with Action Replays unique picture
grabber.

•  S LIDE  S HO W
•  'Saw ran. favounte amens in a elide Elm Vps
dinoiew
•  lime rmm screen M mreon -  keyboard or pystlES
costrat •  Very aasY is ues
•  BLOW UPT"
•  A unblue otil4  is a tm you to take any part of ytur
mature and blow It up' to tut am•sso
•  Sven M a the border with  a i l  a x le  handing
brim:mos •  Vary easy to use -  &mole commands
•  An Into rsti ng utility.

Complete disk wi th  all four uti l i ties
ONLY e l  2 . 9 9

j  Robotek 64 is a oomprehenstve hardware/
software package which enables you to connect
your 64/128 to the outside world
j  4 output channels -  each with onboard relay
j  4 input channels -  each fully buffered 171,
breed sensing

Analogue input with Full 8 bit conversion

•

•  SPRITE EDITOR
•  A complete spite editor belie you create or gilt sprIse•
•  PuE. C•011' display •  Antmete to M r nyremeran.
•  Action Replay can =plum' tnamt *Mat with any
program -  ths  eLloP A a perfect occipar-iya

•  MESSAGE MAKER
•  Was your favourite 9
-
1 1 q M  -  
e m o t e d .  
w i t h  
a  
g r a p h
i c s

outage or captured with Winn milky sod turps it LlItO
scrolling Doreen Elle ••• otockite with musk

•  Send 9
,
5 • 1 1 3  
t o  
y o
u r  
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e  
w
i
t
h  
m
u
s
i
c
,  
e
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l  
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IMP:Ating •  Simile text editor -  easy to use
•  Chace of MUSIC. •  An   u t i l i t y
•  Finished screens stead alone.

R O B O T E K  6 4  model & Robot Control made easy - -=
a  toe aged for voice [matelot.
]  Software features.- test modelanalogue
1116EWararDentivekte activateldigital. readout eta

J  Excellent labial O N L Y  1 E 3 9 . 9 9

including hardware/software/
mic etc. (State tape or disk)

DIGITAL SOUND
SAMPLER

j  The new sampler affows you to record any
sound digitally into memory and then replay it
with astounding effects.
j  Playback forwards/backwards with echo/
rewrb/ring modulation etc.
j  Now with fi ll sound editing module to produce
outstanding elites.
j  Pull 8 bit D to A and ABC oonversion
j  c ompat ib le  with suitable Interface.
(Le. Datel unit for i26.99. see ad).
j  Live effects menu Includes real time display
of waveforms.

j  Line inlmic in/hrte crutlfsedback Contmis•
Powerhil sequencer with editing features.

j  Load/save sample,
j Up to8 samples in memory at one time,

tpe or disk ( please state:
j
1
C
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j  Com-Drum software is available separately at
• • • • •  to turn your Sampler El into a Com-Drum
system as well as a sampling system.

COM-DRUM
Digital Drum System

Now you can turn your computer into a &Stet
dram swam. j  Haridenualooltware package.
j  8 digital drum sounds in memory at one Pine.
j  Complete with 3 drum kite.
j  Real drum sounds n o t  unthawed
j  Ores& superb drum rhythms with real acid
stoP time. j  j  Menu driven.
j  Output to hit  or through tir pointer

▪  loadlsave tardlites ( s t a t e  tapeONLY €29.99 or disk)
COM-DRUM EDI TOR
j  24 &um sounds suppled on disk to enable
you to construct your own drum kit
j  Rearrange sounds supplied with a Com-Dram
to maim new kite.

j  With sound sampler hardware you can record
Your OWn L e a d / g a v e  facilities

ONLY E 4 . 9 9  disk only

MIDI  64
A Pull Midi Interface for the
84/128 at a realistic price
j  MIDI na. JMlDht liru.  J
2 i M 1 D 1 c u tj  Compatible with moat leading software
pachages including: Sell, AdS, Atha/weld Music
System, Joreth, Steinburg etc.

O N L Y I E 2 9 . 9 9
DI 10
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_
ALL ORDERS NORMALLY DESPATCHED WITHIN 48 HRS

:IOW TO ORDER...
BY PHONE

Send
payable

BY POST

made

TAX
1r782 744292Ak l a b  imin

1.:r782 7447,7
2,4 hr Credit Card Line

UK ORDERS POST FREE -
EUROPE ADD id

OVERSEAS ADD S3
cheques/Me
to "Datel Electronics"

D A L
c I LL
.
,
.
.
c
L
i
o
n  
c
3

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

SALES ONLY
0782 744707

TECHNICAL ONLY
0782 744324

NEW CLONEIIIIILSTER TM
i j  The most effective tape to tape back-up board available.
•  Makes perfect backups of your
tapes easily and effectively!!
•  No user knowledge at all needed.
•  On board 17.1., logic circuitry
actually shapes the program and
sends a perfect signal to the record
cassette –  producing a copy better
than the original in many oases.
•  LED. indicator shows when
data is being transferred to avoid
excessive tape winding.
•  Works with almost any program
including multi•loaders, turbos and
even very unusual type turbos.
ONLY 69.99
•  Datasettes are available for E24-99 (see other pages)

BLUE CHIP DRIVE • Pally 044/1118 Onspotibla•
j A t  lam atop quallia• drive at a °entitle
Delo/
▪  Strr &Uremia rase
j  !Eternal power !Toppi) for ond
operation
jDirort drive motor
j  Supplied occnitae with an cables
-  SOD t o  bey

ULTRA
CRUNCH ER
•  Tim ultimate cartridge bond
Ingram conpactoz
J O:moon by unto 30%
,j  More programs for chat
j  5 = w a g  prrgrune on one

partridge
j  Past Marling; keying nu:tonesworts with Dux Demon.
j  Can men flortt.er mown AR Mlles
,j  250 block Ole copy &loran
j  Full DOS import maludIng fast format

ONLY t  2 . 9 9  es nitrides
Antisbio he ddp nly
Duper= load In oily E 7 . 9 9

•  Requires access to two CBM
compatible data recorders
•  Simply press 'Play' on one
recorder and press 'Record' on the
other –  that's it!
•  You can even make a backup
while you are loading the program.
•  This is a total hardware solution
– no programs to load -- the
results are stunning!

j ib s drive Ls now probably the moet co moilitio drive aviLlable for the
Commodore Mow eo than oven Comm
-
Are s u w n  •  
I s c a  
M u t h  
m o r e  
i m

than other so called no:wahines. In fad, we bawe teen unable to and a
program L7iPiiiitt.g the Walt that !mid rrt work CM tine of Prom),
_i lk mood to look els/when t h i s  is the bon

ONLY e l  3 9 . 9 9  POST19005
(It you require courier delivery add 1.e.00).

FAST HACK 'EM- TM
• Multi Meddle Disk Ilibbkr -  all on on disk, a▪  s„,0„, 154: !M a r C opy a disk in M O D *
j  Auto Nibbler C opy an efittre prmooted Mak In 3 minutee
j  Super fazt Na Ccpy -  Under g seconds
j  Cotes w_th Pat Marla
j  Superfast Copy -  Entire disk in 511 wends with verify
j  bin Drive CooMr R ya n Weer!
j  Rut unique Parameters moie nese files "Unlock" the more heavily
protected pmframs with a parameter by a partixdar tria l cc even elr,ge
program

_I No Aber produtI i  sin aped "Ail I na ne  it this price
its unkestalds,

ONLY €9.99 POsT rim

ROBOTAL
Axis Movement

— FuJi Function
•  Explore the fascinating science of Robotics

with this full feature Robot Arm.
•  Human like dexter* w i t h  5 As  of

movement It iS 00 versatile I t can manip-
ulate small ob)ects with amazing ability.

•  Easily controlled using 2 Joysticks (any
9 pin type) or connect to your computer
with our Interface Software to give
Computer/Robotic control (see Interface
offer).

•  Comes with Accessories including 'Finger'
Jaws, Magnetic Attachment Shovel Scoop,
4 Stabilizing Suction Base Legs, e4c,

•  Uses 4 11F2 batteries (not supplied) to
power motor movement so uses no com-
puter power

•  Self contained, ready to use (except batts,
Joysticks).

ONLY E49.99
INTERFACE OFFER

•  Unique Software/Hardware package to
allow you to interface your computer with
the Rob:tarn

•  Train mode allows you to store and then
repeat movement sequences.
Very easy to use.

•  This Interface is not needed to use the
Robotarm but interfacing with your
computer has great possibilities

ONLY E24.99
COWLITZ WITH E M I L11111111111

EPROMMER 64TM
j  A up qual1 eery ta oar M OM  prg, rumor For theW M .
j  Nty menu driven eater
-
me 
a t a r d e n t r e  
p e n i m e

MinumninCreadtetWrItlint
, C a l 5 n e g  
M O W  
S i M p l A r
t

Reel!
J  D r o g r a t  2 7 6 1  2712.8 end '272511 chips 1211,
SI nT Zti Tote
j  eta inin Um? Pn'M far maanrom compatibility with
terinigeCkperom Baud etn

Ftil hisLure system -  all Lenetens covered = M i n i
demo cheoluyerify
J  le  beim Epancomsr tit is Ult mat ccenpretimswe

meet frumdly and bow ram for ItOney pp...enamor
evadable far the ili,.128

▪  Ideal = m u m ,  kr  Supremo Ficeni. i
s
A m i d g e

Delmkpecent System_ our Portal expesidmrs or Indeed any
!MOW base pre_Wt
J  runes madoeawlth ineloamns ; W s  Ms ca w, *
Mate&
ONLY E 3 1 9 . 9 9  COMPLETE1111111
1
111

DISKS/STORAGE
BOXES (Lockable(
For  1
1
1 4 '
j  DO SO Inure unto Si
LI MOO bolds up to 100
For  P i '
▪  Di) 40 holds uptb 40
j  DD 80 hula upto 85
Diskettes
J51,
4
' -  
D
S
I
D
O

-

ONLY
£6. 99

ONLY 48.99

ONLY 47.99
ONLY E9-91

ONLY 124. 00
ONLY 449. 00 In

v



i d I
T M
tr  rot...1k

Str4 ile tty

&PS :R 5.

icp Ir.th

d mr.kating

nitol  any

caotrulk
,

SE
ble)
.99
Y 12.99

Y f7 .99
E9.99

24.00 tot to
119.00

18 BIS

P
12
MUTE,
AND.
FLYa

Constructing a

T
h
e  
S
Y
S
L
I
B  
l
i
b
r
a
r
y  
f
i
l
e  
i
s  
g
i
v
e
n

here as a Basic loader program.
Unlike ASSEMBLE, you need

not change the start of Basic because
SYSLIB loads into memory at SC000,
well out of reach of Basic.

Once assembled, your program is
ready to  be run on  the computer;
simply type L OAD  "PROGRAM-
NAME", 8 and then RUN. At runtime,
your program expects the library file
SYSL1B to  be present on the disk.
SYSLIB provides most of the facilities
required by your program such as
error handling and fi le  I  1 O. The
SYSLIB program was written using
the FCL assembler and I should point
out that all of the problems mentioned
back at the beginning o f  the series
occur within this code.

A program can call SYSLIB by
'Lading a  service request function
number into the accumulator and then
calling the library via an indirect jump
at memory address $005E (94). Many
of the functions assume that para-
meters are to be found in one or more
of the system variables in zero page
and most results are returned in this
way. SYSLIB also sets u p  several
buffer areas for file and keyboard I f
0, run time stack a n d  numeric
conversion.

PROGRAMMING

To complete the FCL Compiler we present the all-
important SYSLIB library file

It is possible for an end user to
Patch' into SYSLIB by altering the
indirect jump vector mentioned earlier.
In this way, extra functions may be
added. The user patch would test the
value of the accumulator and, i f it was
one o f  the new function numbers,
would execute the appropriate subrou-
tine, otherwise the normal SYSLIB
routines would be called.

The library is fi rst initialised a t
runtime by a call from the compiled
program to the initialised routine at
$C000 (the library lives between $C000
and SCFFF although there is some
spare memory here). This sets up the
memory pointers and buffer areas for
runtime operation. The actual zero
page addresses of the system variables
and pointers are listed in Fig

The addresses o f  these variables
have been carefully chosen so that they
don't interfere too  much wi th  the
resident Basic system. This ensures
that a safe return to Basic may be made
following execution of a runtime FCL
program.

SYSLIB library calls
Fig 2 lists the calls to  the SYSLIB
program.

To make a call to SYSLIB, Place

YOUR COMMODORE november 1988
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the parameters required i n to  the
correct system variables, load the
accumulator with the function number
and execute a JSR $005E instruction.
After execution, any parameters are
returned in the stated variables.

As you can see SYSLIB d o e s
/
q u i te

a bi t! As I  have already mentioned
SYSLIB a lso provides a n  e rro r
messaging facil i ty. When an error
occurs, the program will normally halt.
When a warning is printed, execution
continues although the operating
conditions may change and results
may not be as expected. All errors and
warnings are listed in Fig 3.

Compiler complete
So there you have i t.  A  complete
compiler system, albeit a rather simple
one. Given time and a lot of patience,
many of you may be able to come up
with bigger and better (and faster!)
compiler systems.

In Fig 4, you wil l  find a  couple
of example programs to try. They are
pretty simple routines but may give
you the feel of the language and show
you the sort of things you can do.

If you do go on to write a compiler,
good luck!
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Fig I  System variable

System name
AC!
AC2
SDI
SD2
UPI
UP2

APT
TT I
CALLVEC
MEMTOP

The buffer areas are as follows:

OUTBUE

INBUF
STACK

Purpose
Numeric accumulator I
Numeric accumulator 2
String descriptor I
String descriptor 2
Utility pointer I
Utility pointer 2

Array pointer
Temporary variable
SYSLIB call vector
Top-of-strings pointer

Output buffer
(write)
Input buffer (read)
Runtime stack

PROGRAMMING

Address
$03
$05
$26
$3F
SFB
SFr)

$45
$47
S5E
$49

$9BOO

$9COO
$9 DOO

OUTBUF and INBUF are each 256 bytes in length while STACK is 768
bytes long. The pointer fo r  STACK is held within the area o f the stack
routines and should not be changed even i f you can find it!

Fig 2 SYSLIR library function calls

Function A c t i o n
number (A)

00 P H O E N I X .  This call
will reset SYSLIB and
is used by the initialisat-
ion routines. The strings
pointer will be reset to
the end of the program
and the stack w i l l  be
cleared.

01 P l a c e  the contents o f
accumulator AC2 onto
the system ru n ti me
stack. Contents of AC2
are preserved.

02 R e m o v e  the  topmost
runtime stack member

and place it in A d .
03 C o p y  the contents o f

AC2 into pointer UPI.
04 C o p y  the contents o f

AC2 into pointer UP2.
05 C o p y  the contents o f

string descriptor SD2
onto the  to p  o f  the
runtime stack.

06 R e m o v e  the  topmost
runtime stack member
and place it in SDI.

Functions 07 to  12 assume that the
two string descriptors, SDI and SD2
contain pointers to two strings. Results

from these functions are returned in
accumulator AC2 where TRUE is a
value of 1 and FALSE is a value o f
O.

07 C o m p a r e  the two strings
and return TRUE if they
are exactly equal.

08 C o m p a r e  the two strings
and return TRUE if they
are NOT equal.

09 C o m p a r e  the two string
and return TR U E i f
SDI S D 2 ,

10 C o m p a r e  the two strings
and return TR U E i f
SDI S D 2 .

YOUR COMMODORE november 1988
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Fig 4. Example programs

Program 1. Simple typewriter.

This program uses the charin and
charout elements to construct a simple
typewriter program which may be
terminated by  pressing the R U N /
STOP key.

begin
cis
loop

charout charin (0)
endloop when stop (0)

end

Program 2 .  Multiplication tables
program.

Back to school with this short program
to display a  multiplication table o f
your choice.

var int count,mult

begin
count= I
write "Enter table:";
read mult
loop

write count, count*mult
count++

endloop when count 12
end



PROGRAMMING

I I C o m p a r e  the strings and
return TRUE i f  SD I
<SD2.

12 C o m p a r e  the strings and
return TRUE i f  SD I

SD2.
13 C o n c a t e n a t e  ( j o i n )

string SD2  to  string
SDI re tu rn i n g  t h e
combined descriptor for
the new string in SD2.

Functions 14 and 15 assume that the
I/O channel h a s  been  opened
previously by function 37 (open).

14 S e l e c t  t h e  channel
number i n  A C 2  f o r
input.

15 S e l e c t  t h e  channe l
number i n  A C 2  f o r
write.

16 C o n v e r t  the number in
AC2 t o  a n  A S C I I -
numeric l i te ra l  a n d
output to  the current
(output) channel.

17 W r i t e  t h e  s t r i n g
currently described b y
SD2 t o  th e  curren t
(output) channel.

18 W r i t e  a carriage return
(ASCII 1 3 )  t o  t h e
current output channel.

19 A p p l i e s  t o  screen
output. Move the cursor
to the next screen tab
position; tabs set a t
positions 8,16,24 and
32.

Functions 20 to 22 calculate and check
array addressing requests.

20 T T 1  should contain the
start address o f  the
array. Th e  fi rs t tw o
bytes a t  th is address
contain the maximum
number o f  elements.
This function checks
that th e  program i s
trying to address a valid
element b y  comparing
these b y te s  t o  t h e
contents o f  the array
pointer APT. An  error
will result i f the element
being addressed i s
invalid.

21 C a l c u l a t e  the address of
the element in an integer
array. Element number
is in APT.

Functions 22 to 28 perform operations
on arrays. You must use functions 20
followed by 21 o r 22 to calculate the
address of the array element to be used
by these functions.

22 C a l c u l a t e  the address of
the element in a string
array. Element number
is in APT.

23 L o a d  A C 2  w i th  th e
value o f  the  integer
array element a t  the
address calculated b y
function 21.

24 S a v e  AC2 to the integer
array element whose
address was calculated
by function 21.

25 L o a d  SD 2  w i th  th e
descriptor f r o m  t h e
string array element
whose address w a s
calculated b y  function
22.

26 S a v e  SD2 to string array
element whose address
was ca lcu la ted  b y
function 22.

27 I n c r e m e n t  the  integer
array element.

28 D e c r e m e n t  the integer
array element.

29 R e m o v e  the topmost
stack element and place
it in  the array pointer
APT.

30 C o p y  the contents of
AC2 to APT.

31 R e a d  a  literal numeric
string from the current
input ch a n n e l  a n d
convert it into a value
in AC2.

32 R e a d  a  string l i teral
from the current input
channel a n d  p l a c e
descriptor in SD2.

33 B S E T .  Move the cont-
ents of UPI to the mem-
ory address contained in
AC!,

34 W S E T .  Similar to 33.
35 C h e c k  i f  AC2 contains

a FALSE value of zero.
36 C H A R O U T .  Ou tp u t

the ASC II  character
whose code is in AC2.

37 F O P E N .  Opens an I /O
channel. E i t h e r  o f
functions 39 or 40 must
be called first!

38 F C L O S E .  C l o s e
channel AC2.

Functions 39 and 40 set up parameters
for function 37, the open statement,
and expect the filename string in SD2
and the channel number in UPI.

39 I N P U T .  D e fi n e  a
channel for input.

40 O U T P U T .  Defi ne a
channel for output.

41 C L S .  Clear the screen
and home the cursor.

42 W A I T .  Uses the value in
AC2 to  cause a  delay
calculated by 60*AC2.

43 H A L T .  F o r c e s  a
terminate sequence.
Similar to function call
78.

44 S Y S C A L L .  C a l l  a
machine code routine at
address in AC2.

Functions 45 to 58 perform operations
between AC! and AC2, returning the
result i n  AC2. Th e  exception i s
function 48 which uses only AC2.
Functions 49 to 54 compare ACI and
AC2 and return a TRUE (1) value in
AC2 i f the condition is satisfied.

45 O R .  Perform AC! OR
AC2 —AC2.

46 X O R .  Perfo rm A C I
XOR AC2 —
A C 2 .47 A N D .  Perfo rm A C !
AND AC2 —AC2.

48 N O T .  Perform NOT
(AC2)— AC2.

49 T e s t  for AC! = AC2.
50 T e s t  for AC! < >AC2,
51 T e s t  for AC1 <  = AC2.
52 T e s t  for ACI >  = AC2.
53 T e s t  for ACI< AC2.
54 T e s t  for AC! >AC2.
55 P l u s  (+). Perform AC1

+ AC2 —AC2
56 S u b t r a c t  ( 4  Perform

AC! A C 2  —AC2.
57 M u l t i p l y  ( ) .  Perform

AC! * AC2 —AC2.
58 D i v i d e  ( / ) ,  Pe r fo rm

AC! /  AC2 — AC2.
59 A u to i n c r e m e n t  (++).

NOT IMPLEMENTED_
60 Au to d e c re me n t (--).

NOT IMPLEMENTED.
61 B Y T E .  Get the contents

of the memory location
(AC2) into AC2 (single
byte only).

62 W O R D .  Similar to  61
but gets a word.

63 L E N .  The length of the
string whose descriptor
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is in SD2 is returned in
AC2.

64 C H A R .  T h e  A S C I I
character code in AC2
is converted to a string
in SD2.

65 S T R .  The literal o f the
value i n  A C 2  i s
converted to a string in
SD2.

66 A S C I I .  The ASCII code
of the first character of
the string i n  SD2 i s
placed in AC2.

67 S T O P .  A  TRUE value
is returned in AC2 if the
RUN/STOP key has
been pressed.
KEY. A TRUE value is
returned in AC2 if a key
other t h a n  S H I F T ,
COMMODORE, RUN

/STOP or CONTROL
has been pressed.

69 C H A R I N .  The current
input device is polled for
a character which i s
returned in AC2.

70 L E F T .  Places in  SD2
the substring o f  the
leftmost (UPI) char
acters of string (SD2).

71 R I G H T .  Places in SD2
the substring o f  the
rightmost (UPI) charac
ters of string (SD2).

72 M I D .  Places in SD2 the
substring o f  (SD2) o f
length (UPI) starting at
(UP2).

73 S Y S F N .  Calls a mach
me code routine  a t
address i n  AC2. The
string (SD2) contains

the values of the A,X,Y
and nags registers to be
passed to  the routine.
Upon re tu rn , s tr i n g
(SD2) con ta ins t h e
return values o f  these
registers.

74 I O S T A T .  Return the
value of the I /  0 status
byte in AC2,

75 D S T A T .  Return  the
disk drive error code in
AC2.

76 D E R R .  Return the disk
status string in SD2.

77 C l e a r  all I /O  channels
but do not close them.

78 T e r m i n a t e .  Calling this
function terminates the
current program. There
is no return from this
function!

Fig 3 SYSLIB error messages

SYSLIB warnings

Numeric overflow
A calculation has exceeded the

integer l imit o f 65535 and may not
contain a valid value,

Numeric underflow
A calculation has gone 'negative';

i.e. has effectively gone less than zero.
In f a c t  t h e  va lue  w i l l  h e  2 ' s
complement.

WARNING D i s k  n o t  present.
Subsequent 110 attempts wil l  cause
errors

May be printed during the in i t
phase. Indicates that a  disk drive is
not present.

SYSLIB errors — non I /0

Bad array subscript
An a r ra y  h a s been i l legal ly

addressed

Illegal quantity
Some value (possibly during a

read) has exceeded the valid limits.

String too long
Strings must not exceed 255 char-

acters.

Data type mismatch
May occur during a read. Indicates

that incorrect data has been assigned

to a particular variable.

System I/O error
General I
1
0  
e r r o
r .  
M o
r e  
d e
t a
i l
e d

messages follow later.

Reserved 110 channel
Certain channel numbers are

reserved by the system. This messages
is printed when you try to use one of
them (See the FC L  Programmers'
Manual for a list of invalid channels).

Device not found
Disk drive is not present.

Null RD
A filename was null.

Out o f memory
There is no more room for strings.

Division by zero
You cannot divide by zero!

Stack overflow
Unlikely, but occurs i f the runtime

stack fi lls up. This may indicate an
error in COMPILE.

SYSLIB I/O errors

These I/O errors are more specific and
are actually used to  report Kemal
I /O errors (See Commodore 64
Programmers' Reference Guide fo r
details of Kernal routines).

STOPed
An 1 0  operation was terminated

by the RUNSTOP key being pressed

Too many open files
The system cannot maintain more

than about 6 concurrently open files

File already open
You have used the same channel

as a previous (still open) I/O

File not open
A channel you have used has not

been opened

File not found
The system cannot find the file you

have requested for INPUT

Device not present
The device asked fo r  was n o t

available

File is not an INPUTflle
You have tried to  read from an

OUTPUT file

File is not an OUTPUT file
You have tried to  write to  an

INPUT file

File name is missing
You cannot open a disk file with

no name

Illegal device number
The device number specified is not

legal. May indicate a  problem with
SYSLIB itself,
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from a distant star have smashed the Earth to bits.
As the sole survivors, you and a few like-minded

individuals have pledged to  uphold the laws o f  justice,
revenge and other cliches. One man has to face the final
challenge and become the Vindicator. Have you noticed
how i t is always one man. What's happened to  the rest
ol the survivors? Perhaps they are not so keen on upholding
the laws of justice, revenge and other clichés as they claim
to be - but I digress.

A quote from the packaging blurb gives you some insight
into the enormity of the task facing you. 'Across a tortured
landscape, against incredible odds, he must battle through
to the enemy stronghold. down into a maze-like corridor
filled with mutated guardians until he reaches the inner
sanctum o f the dark overlord to  strike the final blow o f
retribution...' It's beginning to sound as i f  you drew the
short straw.

The task comes in three sections. In part one, you have
to blow up the Alien Vanguard and their base. This complex
is set out as a four-level maze in which you must find the
computer rooms. These, in turn, wil l give details to the
whereabouts of the bomb parts necessary for the destruction
of the base.

Before you can access the computers though, you must
first kil l  o ff vast numbers o f aliens that patrol the rooms
off the corridors. Green ones are easy to ki l l  -  you can
just duck out o f the way o f their bullets -  but the red
ones are much harder to despatch and you will need bigger
and better weapon cartridges i f  you are not to  sustain
considerable damage yourself.

Having killed the alien, you can then pick up his l i ft
pass, computer access card o r an extra cartridge. Other
items to be acquired include oxy-gum a  health restorer
used to  repair damage either from being shot or simply
from inhaling the poisonous atmosphere.

Once you have found a computer terminal and accessed
it with the correct card, you then have to solve an anagram
before you are given the information you desire. The
solutions to  these are not immediately obvious bu t a
reference to some of the names connected with the design
of the game may put you on the right track. Losing one
of your lives also results in the loss of any cards you are
carrying at the time.

Having blown up the base, you now have to  fl y a
commandeered fighter plane across enemy terrain blowing
up as many of the installations as possible. The problem
is that there is nowhere to land so you must return to the
start and then make the journey again, this time in your
jeep. Hordes o f tanks and helicopters are out to get you
but tha t shouldn't prove too  difficult fo r  a  budding
superhero. Once you reach the other end, all that remains
is for you to defeat the Mutoid Guardian before gaining
access to the final part of the game.

The Catacombs lead you to the bowels o f Hell itself.
Apart from avoiding the hordes of evil minions, it is purely
a case o f keeping on going until you come to the final
confrontation with Cog -  the personification o f evil and
the ultimate objective of your quest.

GAME R E V I E W

The Vindicator
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Here is your chance to live up to the title of the game
and become THE VINDICATOR.

The game looks good and plays very well. The controls
are easy to get to grips with, unlike some other games o f
this type. The only real problem you are going to encounter
is that o f  orientating yourself properly in the corridors.
The easiest way round that is to  make a note o f the co-
ordinates of all the key installations these are constantly
updated as you wander around the mazes.

If I have one major grumble, it is that you cannot store
supplies of oxy-gum in a pocket (surely even superheroes
have pockets) but have to leave it where it is until required.
'Mat apart though, The Vindicator is an excellent challenge
and anyone enjoying this type o f game will surely want
it in his or her collection.

Touchline:
Title: The Vindicator. Supplier: Imagine Software, 6 Central
Street, Manchester M2 5 NS. Tel: 061-832 663.3. Price: E8.95
(cass). 1'1 4.95 (disk).
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LOOKING FOR SOMETHING
OUT OF THIS WORLD?

10am-epm Fri, Nov 18
10am-6pm Sat, Nov 19
10am-4pm Sun, Nov 20

Book your t icket now for the
show that has everything:
*  The complete Commodore hardware

range.
* All the very latest in software — both

entertainment and business,
* Peripherals that will add totally new

dimensions to your machine,
* Technical advice from the UK's leading

Commodore experts_

• • and, most important of all, you'll
discover bargains in the form of many
hundreds of special show offers.
You can even save El a head before you
get there by using this advanced ticket
form.

You'll find it at
The 12117 Officialc o m m o d o r e

computer show
Please supply:
E Adult tickets at 14 1:save i l )
•  LInder•16s tickets at 12.50 isave £1)

Total
Li Cheque enclosed payable to Database Exhibitions Ltd.
P1ease debit my credit card account

Expiry date: I /  I
Name
Address

S i g n e d

POST TO Database Exhibit:loos, Europa House, Adlington Park.
Adlington, Macclesfield Sfi10 4NP.

PHONE ORDERS: Ring Shaw Hotkne: 0625 879920
PRESTEL ORDERS: mrr 4
8 9 ,  T H E N  
6 1 4 5 6 8 3
8 3

M1CROLIN( ORDERS: AfiAltaar 72:MA0001
Please quote creda card number and full address— — —

0  Access E l  V3sa

L 1 1 1 1 1 1 1 1 J 1 1 1 1 0 1 1 1 1 1
Admission a t door  Advance  ticket orders 1

- t5  (adonsi r o u s t  be rocoived krt I
£3,541 toodel I to )  N ov e m be r  9, 1910 I

1

A
5
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IDATABASE EXHIBITIONS

Champagne Suite &
Exhibition Centre
Novotel, Hammersmith, W6

And you just mustn't miss the wonderful world of
Amiga — where you'll be able to see for yourself
the ultimate in personal computing.
No matter which Commodore machine you use —
from the C64 up — you'll find just what you are
looking for.

All the leading companies servicing each sector of
the Commodore market will be on hand to
demonstrate their latest developments.
Traditionally the liveliest Commodore event of the
year, this pre-Christmas show is one you can't
afford to miss.
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By Ilmclerpoued: Nearest tube station is Hammer-
smith 1Piccadilly. Metropolitan & District Lines).
By Bus: 266, 714, 716, 290, 30, 72, 73, 74.
Ca parking facilities available at the NovoteL



Not the Palace hit, but a conversion
which is already a 16-bit cult.
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Psygnosis' Barbarian immediately gained cul t
status and I  suppose i t was only natural that i t

would be converted to eight bit formats. The conversion
has now appeared on the Melbourne House label and I
am sorry to say that they have made something of a botch
of it.

The storyline is convoluted to  say the least, running
to some twenty pages in the instruction booklet. What

GAME REVIEW
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follows is a  (very) potted history. You are Hegor the
, Barbarian. Wh e n  y o u  were  young, y o u r  fa the r,

)

Thoron, trained you in the use o f various weapons. One
day, you return home to see him being beaten to a pulp
by a dragon which he had just lured away from the village
thereby gaining, b u t posthumous, hero status. Yo u

()  immediately vow your revenge.
To while away a few years, you go o ff practising all

the usual barbarian-type habits such as drinking and
wenching a lot while killing the odd monster. During these
travels, you discover that your father's enemy, the controller
of the dragon, was in fact your Uncle Necron, your father's
twin brother. Your father had killed Necron once but,
because of the family ties, let his soul regenerate.

Necron is now terrorising the world again and there
is a prile o f a kingdom to anyone who can defeat him
and his dragon Vulcuran. This seems to interest you rather
more than your previous vow of vengeance but the ghost
of your father appears and reminds you o f  your duty.
Confused? Don't worry, it's all incidental to the game.

Hegor is controlled via a series o f icons although the
instructions cunningly don't bother to tell you what they
are for. A t  least not in English they don't! They do in
French, German and Italian although one o f the French
commands is also missing. This is obviously a  plot by

• Mastertronic/ Melbourne House to  get everyone learning
a foreign language.

For non linguists, the available commands include left/
right, up,i down, jump, stop, run away, attack, defend, pick
up, drop and use. A  cursor is moved over the appropriate
choice and the fire button is pressed to execute an action.
Being used to the Amiga version using the mouse, I found
the joystick response to be very slow and got killed several
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quickly enough.
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The game involves traversing a number o f screens by
killing off monsters or by trying to leap over falling masonry,
collapsing bridges and the like. Amongst the monsters to
be encountered are tin men, strange rhinos and woolly bears.
You start off armed only with a sword but must find and
pick up other weapons en route, such as a bow and arrow
which is required to dispose of the dragon. Eventually, you
will find the crystal that represents Necron's soul and you
must drop this in the volcano. You then have only a limited
amount o f time to  make your escape before the volcano
erupts.

The traps appear one at a time at first but soon they
are found acting in combination with monsters. One trap
I didn't like involved a  falling slab o f spiked stonework
which could be avoided by standing underneath i t  and
jumping upwards!

Although comparisons between eight and sixteen b i t
versions are difficult, the graphics and sound effects on
the C64 version are poor, especially the graphics which look
very fuzzy. Even the stunning Amiga title screens, which
could have been reasonably reproduced, have been replaced
with Invade-a-load.

It is the gameplay that has suffered most, The monsters
have lost all their aggression and there is a general woolliness
about the controls. Coupled with the very shoddy instruction
booklet, this all makes for a very disappointing product.

The Amiga version was on the office machine all the
time. Everybody wanting to have just one more go. On
the C64, I  found no addictive qualities whatsoever and
couldn't wait to turn the machine off. G R H

Touchline:
Title: Barbarian. Supplier: Melbourne House, 2-4 Vernon
Yd, Portobello Rd., London W11 2DX. Tel; 01-727 807
Machine: C64. Price: •C9.99 (cass).C14.99 (disk).
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PERSON I PERSON 2
AGE: 9-14 YRS 0

PERSON 3
El

PERSON 4
0

15-24 YRS
25-34 YRS 0
35-44 YRS El 0
45-54 YRS El 0
55-64 YRS 0 0
OVER 64 YRS 0 0 El

SEX: Male 0
Female 0 0 0
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READERSHIP SURVEY

If you would like to receive a copy of your favourite magazine FREE for 6 months, simply complete
this questionnaire and return by l l th November 1988 and you could be one of the lucky 25 people to
win a 6 month subscription to YOUR COMMODORE.
Some of the questions are of a more personal nature and do not directly relate to the magazine.
Answers to these questions help us present an overall profile of our readers and their lifestyles to
advertisers who require such data for selecting suitable magazines for their products.
No names and addresses will be supplied to third parties and all details will be treated in the strictest
confidence by the publisher.
We would like to thank you in advance for your time, and remind you that only fully completed
questionnaires received by l l th November 1988 will be eligible for the FREE draw.

I. How long do you keep your
copies of YOUR
COMMODORE for:

Less than one month
One month
Three months
Six months
A year or more

2. If kept, how often do you
refer back to issues of YOUR
COM MO DO RE?

Once a week or more
About once a month
Once every three months
Less often
Never

3. How long do you spend
reading your copy of YOUR
COMMODORE?

Over 2 hours
1
1
/
2 
2 
h
o
u
r
s

I - 1
1
6 
h
o
u
r
s

1
/
2 
-  
1 
h
o
u
r

Less than 1
/
2 
h o u r

25 Free subscriptions must be won!

4. How long have you been a
YOUR COMMODORE
reader?

Less than 3 months
3 6  months
7 - 12 months
I - 2 years
2 - 4 years

1=1
El

n

El
El

0

n

5. How often do you buy 1 0 . 1 f  your copy of YOUR COMMODORE is read by other people,
YOUR COMMODORE? p l e a s e  give details of their age and sex:
Occasional issues
Most issues 0
Every issue 0
6. How much of YOUR
COMMODORE do you read?

Read only some articles
Read most articles
Read all articles

7. With regard to the
advertisements in YOUR
COMMODORE do you?
Read or look though most or
nearly all the ads
Read or look through some of
the ads E l
Just read or look through the
occasional ad
Very rarely/ never look at the
ads

8. Which of the following
would you most like to see
featured with the magazine
(please tick one box only)?

Cover mounted gifts 0
Additional supplements
Competitions
Money saving offers

9. Does anyone else read your
copy of YOUR
COMMODORE?

O N o ,  only myself
El O n e  or two other people
O T h r e e  or four other people
•  M o r e  than four other
1:1 peop le

El
n

0

News
General features
Technical/
programming feats
Business features
Utility & hardware
reviews
Book reviews
Business &
educational reviews
Competitions
Letters page
Games listings 0
Serious/ utility
listings
Amiga coverage 0
Readers offers/
Software for sale
Music

POOR A V E R A G E
0

El

El

El

n

o

With respect to the articles in YOUR COMMODORE,  how do
you rate the following:

El

n
n
0

n

GOOD EXC ELLEN T
0

El

El

12. Thinking specifically about the advertising content, would you
please rate the two main types of advertisement:

Display Classified
Very useful 0  0  N o t  very useful 0  0
Useful 0  0  N o t  at all useful E l  0
Quite useful 0  0



13. Would you like to see more or le
MORE

0News
General features
Technical!
programming feats
Business features
Utility & hardware
reviews
Book reviews
Business &
Educational reviews
Competitions
Letters page
Games listings
Serious/
utility listings
Amiga coverage
Readers offers/
Software for sale
Music

Commodore 0
Computing Int. 0
Commodore User E l
Zzapl 84
Amiga User Int.
Amiga Computing
Your Amiga
Amiga World
Popular
Computing Weekly 0
Personal
Computer World E l
Commodore Disk
User

Commodore
Computing Int.
Commodore User
Za p' 64
Amiga User Int.
Amiga Computing
Your Amiga
Amiga World
Popular
Computing Weekly
Personal Computer
World
Commodore Disk
User

Games
Business
Educational
Graphics/ Music
Utilities/ Language

Games
Utilities
Music
Business (WP,
Spreadsheet, etc)

Nothing

14. Which other computer magazines do you read and how often?
NEVER R E A D
READ O C C A S I O N A L L Y

NOT AS
GOOD AS

Y.C.

0

IS. What sort of listings do you type in?
All

ss coverage given to the following:
LESS S A M E

0
0  0

I i

0

El
ci

0
El

El
0

0

READ
REGULARLY

El
LI

ci
ci

15. I f read. how do they compare with YOUR COMMODORE?
AS GOOD AS

Y.0

El 0  0
D

0
O 0
O I D

Some
ci

BETTER THAN
Y.C.

0
0
0

0
El

0

16. Please give any further comments or criticisms that you feel will
help us improve YOUR COMMODORE.

17. How much do you normally spend in a 12-month period on the
following types of software? (please tick one box on any line)

E.50 01 - 100  E101-200 E201-300 L300+

None

19. How much of the time do you use your computer for the followl
purposes? (please tick one box on each line):

All the time More than half Sometimes Ni
the time

O 1 3  0
O 0  0
El 0  0  I
13 0  0  I
O 0  E l  1
O 0  D
O D  1 3
O 0  E l

Writing programmes
Typing in games listings
Typing in utility listings
Playing games
Graphics or music
Educational
Business
(wordprocessing, data-
base, etc)
20(a). Have you used the
YOUR COMMODORE
software service?

Yes (please answer part c)
No (please answer part b)

LI ( b )  IF YOU HAV E NT USED
IT, why not?
Too expensive
Limited Choice E l
Delivery period too long 0
Other reason - (please state)

(c) IF YOU HAVE USED IT,
have you been satisfied with
the software and the service
you have received?
Yes 0  N o  0
21. Put a tick next to the
magazine you think offers the
best coverage of the following
areas (YCYour Commodore,
CCI=Commodore Computing
International,
CU=Commodore User,
Z64=Zzapp! 64
CDUzCommodore Disk
User).
(a) News
YC 0
CCI
CU
Z64 0
CDU 0
(b) General features
YC
CCI
CU
Z64
CDU
(c) Technical features and
reviews of utilities and
hardware
YC
CC1
CU
ZM
CDU
(d) Games features
YC
CCI E l
CU E l
Z64 0
CDU 0
(e) 'Serious' computing (word-
processing, personal finance,
art etc.)
YC
CCI
CU 0
Z64
CDU

22. Do computers or a related
activity provide you with an
income?
Yes No D
23. Do you attend computer
exhibitions/shows?
Yes L i N o  E l
24. I f your answer to the
previous question is YES,
please specify which ones.

25. (a). Which computer(s) do
you own?
CIO
Plus/4
C64/ 64C
C128/128D
Amiga
Spectrum
Amstrad CPC
Amstrad PCW
IBM PC or clone
BBC
Electron
Atari ST
Other Atari
Other (please specify)

(b) How long have you had a
Commodore computer?
Less than 3 months
3 to 6 months 0
7-12 months 0
1-2 years 0
Over 2 years
2 6 (4  Do you own a disk drive
that you use with your
Commodore computer?
Y e s U  N o  E l
If 'Yes' please answer the next
part.
(b) What make/model is your
disk drive?
1541
1551
1570 0
1571 0
Other made by Commodore
Other not made by
Commodore
27(a). Do you own a printer
that you use with your
Commodore computer?
Yes 0  N o  0
I f 'Yes' please answer the next
part.

(b) What type of printer is it?
Commodore
Epson Compatible
Other

0

0
0
0
0
0

0



. followbq 40. I f you do not subscribe,
from which type of newsagent

FIRST SECOND THI RD FOURTH
AGE: 1-3 yrs o n o 0

4-8 yrs n o n El
9-12 yrs o n c

10

13-16 yrs o o 1=1 El
Over 16 yrs o o o El

SEX: Male 0
Female LI 0

40. I f you do not subscribe,
from which type of newsagent

LESS THA N 1 I o r 2 3 or 4 5 or 6 MORE NEVER
PER MONTH

copy? A mortgage

BUY
A book Li Li 0 0  0 0
A record 10

Corner Shop

0  E l
A tape 0 D O D D El

40. I f you do not subscribe,
from which type of newsagent

Private medical ins.
Personal Accountant

O
0

50. Do you own your home,
rent or live with your parents?

do you most often obtain your Building Society account Own 0
copy? A mortgage Rent 0
High Street shop Any H.P. agreements 0 Live with parents E l
Estate shop Telephone o Other (please specify)
Corner Shop

imes

lated
an

40
Liter

ico 0

(s) do

LI

..
had a

Li

Li

sk drive

No L i
he next

is your

0
0
Li
Li

odore 0

0
rinter

No
the next

er is it?
0
0

•
•

28.(a) Do you think you are
likely to buy a new computer
during the next year?
Yes E l  N o  0
(b) If 'Yes', which do you think
you are likely to buy?
C128113 0
Amiga 0
IBM PC or clone
Atari ST 0
Other (please specify)

29. Which of the following
types of software do you own
and use:

Word-processor
Data-base
Spreadsheet
Assembler
'Art' package
Music package
Games
30. Do software reviews
influence your buying?
Yes E l  N o  0
31. Do software charts
influence your buying?
Yes 0  N o  0
32J Are you aware of the
scheduled publication day?
Yes 0  N o  E l
33. If the answer to the
previous question is YES, do
you attempt to purchase the
magazine on that day?
Yes 0  N o  0
34. How do you normally
obtain your copy?
Chance purchase
Newsagent shop collection E l
Newsagent home delivery E l
Subscription
Passed on copy 0
35. If you are a subscriber, on
which date did you receive this
issue?

OD/ /  DEI
36. If you are a subscriber,
how long have you subscribed
to this magazine?
1-6 months 0
7-12 months E l
1-2 years
3-4 years

37. If you do not obtain your
copy by subscription, is it due
to one of the following:
Subscription too expensive 0
Not every issue required
Not aware subscription
service available

38. Are you aware that to
subscribe to this magazine in
the U.K. is the same cost as
purchasing it in a shop?
Yes N o  0

39. Would you like to receive
further details on taking a
subscription?
Y e s D  N o

Travel Point E l
Other (please specify)

41. I f you have subscribed to
this magazine but now lapsed,
is it due to:
Subscription too expensive
Every issue no longer
required 0
Lateness in receiving
subscription copy. 0
Poor service from our
subscription bureau
42. What is your marital
status?
Married
Single
Divorced
43. Age (please tick)
Under 15 Yrs
15-18 Yrs
19-21 Yrs
22-24 Yrs
25-34 Yrs
35-44 Yrs
45-54 Yrs
55-64 Yrs
Over 64 Yrs
44. Sex:
Male L i  F e m a l e
45. Are you
In full-time employment 0
In part-time employment 0
Not employed at present E l
Retired
Student - full-time
Student - part-time

47. I f student, what subjects
studied?

46. I f in full-time employment,
please state your occupation:

48. Please tick the box which
represents the annual total of
your gross income:
Under £6,500 0
L6,50148,000 0
E8,001-E10,000 0
L10,001-L12,500 0
L12,501415,000 0
L15,001419,000
f  19,001425,000
Over £25,000
49. Wrhich of the following do
you have?
Bank current account
Bank deposit or savings
account 1 0
Life assurance policy
Any stocks or shares
Access card 0
Barclaycard (Visa) 0
American Express
Diners Club
Unit Trusts

51. If you own your own home, what is the approximate
value (your principal residence if you have more than one)?
Under E50,000
L50,000-174,999
L75,000-L99,999

52. How many rooms does your home (or principal residence) have?
2 3  4  5  6

Bedrooms 0 0 0  D O D
Reception rooms 0 0 E : 0
53. I f you have children, please indicate their age and sex (give details
of the four youngest if you have more than four.)

El

54. How many of the following items do you buy, on average, over
a month?

55. Please indicate below when you last did any of the following:

Ate out at a Restaurant
Entertained at home
Went to the theatre/opera/
ballet
Went to a music concert
Went to the cinema
Attended at sporting event
Visited an art gallery/museum
Went to a pub
Had a short break in a hotel.
Overseas holiday (in last 12
months.)

56. Which of the following do you drink?
MORE THAN O N C E  A

ONCE A WEEK W E E K
Beer
Lager
Wine
Sherry
Port
Brandy
Gin
Rum
Vodka
Whisky
Liqueurs
DON'T DRINK Li

57. Where do you buy most of
your drink from?
An Off-licence
A supermarket
A Public House
Other (please spcify)

Li
Li
n
Li

58. Do you have any of the
following cards either yourself
or jointly with another person?
Cash dispenser card
Retailer card/store card

•  E100,000-L149,999
O E150,000-E200,000
O O v e r  £200,000

IN LAST
WEEK

Li
Li

Li
Li
Li
LI

Y e s O  N o E l

IN LAST
MONTH

Li
El

59. Name the three television
programmes you watch most
regularly

0
0

LONGER
AGO

0

LESS OFTEN

Li

El
El
Li
Li
El
El
Li
Li
El

60. Do you listen to
commercial radio stations?
Yes 0  N o L J

000000000
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61. How many cars are there
in your household?
None
One
Two
Three or more
62. What cars do you own?

72. Are you a member of a
record club?
Yes N o  E l

7 3 . Which,i f any,o f these
sports and activities do you
play or take part in nowadays?

74. Which of the stores listed
below have you been shopping
in during the last six months?
Boots
W.H. Smith
John Menzies
Dixons
Currys

El

Cricket
Fishing
Golf

Laskys
Rumbelows
Burtons

0
El

El
0

Rugby
Soccer El

Austin Reed
Homes

0
0

0 Sailing Next
Skiing Fosters 0

0 Shooting 75. Do you own a:
Swimming El Stereo/ Hi-Fi system El

El Squash Tape player/recorder El
0 Tennis El Video recorder
0 Weight training
El Windsurfing 0 None of the above

63. Is one or more of your cars
a company vehicle?
Yes 0  N o  0
64. Do you usually buy your
ears new?
Yes 0  N o  D
65. How often do you tend to
change your cal(s)?
Once a year or more often 0
About every two years E l
About every three years 0
Less often E l
66. Do you smoke?
Cigarettes
Cigars
Pipe E l
Don't smoke 0
67. Other than items
purchased for your computing,
have you bought any other
types of goods by mail-order
during the past 12 months.?
Yes 0  N o  0

68. I f the answer to the
previous question is YES,
please state the type(s) of
goods purchasesd.

69. Which of the following
newspapers do you read?
The Times
The Daily Telegraph
The Financial Times
The Guardian
The Independent
The Daily Express
The Daily Mail
The Daily Mirror
The Sun
Today
None of the above
70. Which of the following
Sunday newspapers do you
read?

The Sunday Times
The Observer
The Sunday Telegraph
The Sunday Express
The Mail on Sunday
The Sunday Mirror
The People
The News of the World
News on Sunday
None of the above
71. Are you a member of a
book club?
Yes E l No D

To post, fold on the dotted line A. Fold again at B and C and tuck B into flap formed
.1•11p
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by C.

To enter our FREE draw, fill in your name and address
details and fold as shown below. Remember all entries must
be returned by I l th November 1988
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COUNTY •

POSTCODE
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A LOT OF STYLE FOR A LOT LESS
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Casual Jackets
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More than just good-looking,
these colourful padded jackets are
also very practical.

Both are made from easy-care
polyester/cotton fabric and come in
a choice of colourways.

Look at the jackets then look at
the price and you'll realise that this
is one garment you can't afford to
be without.

2 Padded jacket withconcealed hood. zip
tat:testing and two dant side

. pockets.
Polyester 65%, cotton 15%.

i _
.

Available in Grey/Black/
Burgundy and Grey/Black/
Yellow. Chest sizes: 34/56.
MAO, 42/44 ins

Padded iacket with draw
using hood, collar and two

flap pockets. Front zip and stud
fastening.
Polyester 65"ii, cotton 35%.
Available in Blue/Navy and
Jade/Black.
Chest sizes: 34/36, 38/40,
42/44 ins.
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0 ,  ' direct on 0274 521126 !,
It card holders please phone your -

. r quoting ref: U0010

MOON Phase Watches
,4 9 •9 9  EACH RECOMMENDED PRICE 09.99

All watches tell the time. Many give the date. But here's one which also
tells the phase of the moon,

The Zeon Lunar Moon Phase Watch has a precision quart
movement, three hands, a date display PLUS a fascinating
moving skyscape which corresponds to the sky and phase
of the moon on any particular night.

These beautiful looking and intriguing
watches are water resistant to WO feet and conic
in ladies and gents' styles, complete with
a Burgundy leather strap.

The recommended pricc is £99.99
but we're offering them for an incredible
£49.99 each so you can save 150.

Now that's real style.
E X C L U S I V E

H O W  T O  0

p rase i t  my i t
Access

Card

Expiry Date

Signature

1VISA

° P P E
R D E R

style.

I I 1
Month Y o u

D u e

Argus Specialist
Publications and Grattan
have got together to bring
you two superbly stylish
offers at prices which you
won't beat anywhere.
Order today
and discover
just how little
it costs to have

Name

/ 1
/
1 -
,
3
0
0
1
8
1
1
1
a

HALF
PRICE

Send to; Grattan Response,
("Argus Offer"), Admail 79,

Leeds LSI iXE.

Address

P o s t c o d e

Grattan plc, Anchor House.
ingicby Road, Bradford BD99 2XG.

Reg N o ,  249001 England.
Delivery sulawer r v a i l s h i l i t .
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your prose spoken by a  disem-
bodied voice through a  voice

synthesiser. How much better it would
be to see who the voice belonged to.

Creating a  simple face on the
screen is easy; getting i t to talk is a
touch more difficult. Even the creators
of the  television presenter, M a x
Headroom, had to  rely on an actor
made-up to  look as though he was
computer generated and enhanced by
a few clever TV tricks. Armed only
with some speech software, the odd
sprite and a  C64, I  considered the
possibilities of creating a talking head!

It seemed like a good idea because
a talking head in an adventure would
allow the users to not only see the guide
but i t would also tell them what was
going on; a game show host could read
out the questions and answers; cartoon
characters designed by you, working
in your own programs could be seen
and heard to speak just like Fred Flint-
stone or Yogi Bear. Imagine your own
program being introduced by a talking
head explaining how to  use the
program. ..it's easy to get carried away
by the possibilities but what about the
practical problems?

The key to your character being
seen to talk is lipsync. Lipsync means
that the speaker's lips move precisely
at the same time as each syllable is
spoken. I f  the timing o f  these two
events is not perfect then the results
will look very strange. A character in
the distance can be seen simply to open
and close i ts mouth bu t a t  closer
quarters this technique looks rather
bad. I t  can be disguised b y  large
movements of the head as in the TV
program 'Spitting Image' and wi th
ventriloquists' dolls, but those who
remember the TV  series, 'Thunder-
birds', will recall how unconvincing the

C64 PRO G RAM

Blinking nuisance

D

Talking
Computers

mini Max Headroom into your favourite program

puppet's speech was because o f too
limited lipsync and simplistic mouth
movement.

Cartoon animators recognised this
problem as soon as they started adding
speech to their characters and devised
a number of lip movments for saying
different letters. Fo r  example, the
letters B and P are spoken with the
lips closed and then immediately
opened as they are pronounced.
Similarly, the letter 0 requires the lips
to form a different shape and so on.
The problem's not getting easier is it!
Fortunately such lip movements can
be reduced to just a few key 'frames'
to produce a reasonably convincing
result.

To add to the realism, as the lips of
your character move, you should also
be able to see other facial movements.
The eyelids bl inking o r  the  eyes
moving from side to side add realism
but also create more problems.

Sprites are the ideal solution for
displaying both lip and eye movement.
In creating the l i p  movements, i ts
possible to use just five mouth shapes
to provide an acceptable result. This
may not be adequate for lip-readers
but i t does give a convincing display.
To narrow down the range of move-
ments, I  have taken groups of letters
that use similar l ip movements and
grouped them together. The letters
U,Y,W use basically the same mouth
shapes but F  and V share their own
particular mouth shape. When the
character is speaking the movements
will have to blend with each other in
a fairly natural way.

To achieve a convincing blink, it's
important to  realise that a  blink is

performed unconciously a n d  a t
random. The program can't rely on a
set delay and must therefore look to
some other form o f control to give a
realistic result. I could have chosen to
use the random number generator in
the computer but i t seemed a neater
idea to control the blink through the
string o f  characters to  be spoken.
Taking advantage o f  the random
occurrence o f  the letters wi thin a
sentence, I selected the letter '0' to cue
the blink. So every time the program
reads an '0 ' the character will blink,

The L i p syn c  p ro g ra m t h a t
accompanies th is article works by
reading a string and, by scanning each
character i n  turn, instructs a  pre-
defined s p r i te  t o  h e  p r i n te d
accordingly.

Controlling the delay is critical to
lipsync b u t the  speech synthesiser
transfers a string to its own buffer and
speaks as it reads each character from
this buffer. The actual speech slows
down the emptying o f the buffer to
its own slower speed as i t calculates
which sound goes with which character
and this also makes i t  sound more
realistic. I f  it didn't do this, the buffer
would empty in a fraction of a second.

Because o f  th is inbui l t slugg-
ishness, the interrupt-driven speech
software frees the computer to get on
with another task, in this case reading
the string for the Lipsync program. At
this point I  should mention that the
speech buffer should always be filled
just prior to  the SYS call fo r  the
Lipsync routine.

The Talking Head listing is sprite
data made up  with four individual
sprites to produce a talking head for
use with Lipsync. Run the Talking
Head Demo to see it in operation.

Only the first four sprite pointers
are used for the head leaving the other
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sprites for you to use for the body or
whatever else may be required. The
talking head could be used in various
applications including games. The
beauty o f only using sprites for the
head is that any text printed on the
screen can scroll up without affecting
the positioning of the head. Feel free
to redesign the head with a sprite editor
but be careful not to alter the mouth
shapes too much because they must
relate to the characters read from the
strings.

The final program Monster Talks,
is a complete program controlled from
Basic. Persons of a nervous disposition
should not copy this listing.
Getting it all in
Type i n  the BASIC loader i n  the
normal manner. When the checksum
adds up correctly, i t will save i t self
as LIPS YNC MC, so make sure you're
prepared.

Lipsync is called b y  SYS49333,
SPRITE L OC ,  T I M E  D E L A Y ,
STIONG.

SPRITE LOC is the first byte o f
the current spri te location. Th i s
permits you to store your talking head
sprites in any location which is more

C64 PRO G RAM

WIN WITH
e•- C O U R S E M A S T E R

THE COMPUTER HORSERACING PROGRAMME
* RATES ANY RACE IN SECONDS A N Y  DAILY NEWSPAPER IS ALL YOU NEED
* NEVER out of date Bo t h  N. Hunt and Flat F a s t  data entry
*  AMAZING ACCURACY!! N o w  you CAN BEAT THE BOOKIE!!
*  Works on the simple princip le that FAST HORSES BEAT SLOW ONES IIII
,* Clearly identifies best selection in  every race plus these AMAZING Features -
* First . Second and Third choice shown for lorecasts and Tricasts etc Recommends

most suitable type of bet.
* Actua lly works out your WINNINGS on most popular bets including SINGLES

and DOUBLES, win  and each way, PATENTS. YANKEES, CANADIANS, HEINZ
etc, Good EACH WAY and LONG ODDS bets clearly shown

* Will PRINT Out your BETTING SLIP for you
*  Maintains a BAN K ACCOUNT- BET Like PROFESSIONALS Do! Records ell you r

bets in any number of accounts. Keeps a complete record of your betting or compare
COURSEMASTER against your faVourile t ipster.

* PLUS!! -  THE AMAZING COURSEMASTER SYSTEM. Th is superb betting system
is included in  the programme. A system which regularly produces huge veins from
small stakes t r y C a n  pay tot itse ll many limes over On the first day!

*Supplied with 20 page BETTING GUIDE and MANUAL
FREE HOT TIP OF THE MONTH TO EVERY PURCHASER

All fo r 04 .95 Inc Post & packing D isc  Users please add £2.00 for d in )
Available now ta r a ll Spectrums fi ne  3  d isc version). Commodore 84/128 Sincla ir
Ct. Iadd t t  f o r  mdrive),  Amst rad  CPC,  A l l  PClArs. BBC  and  Elect ron ,  113WPC
corneal bles Please state which.

E PROFIT FROM YOUR MICRO
*WHATEVER your MICRO is you can use it  to make a good income! Even if  you

only have a couple ot hours spare each week!
* We  ha f t  put together a package of easy, sensiblie and practical business ideas

which can easily be used by anyone wiln any micro No computer expertise required!!
*  Earn EE's tram home doing what you enjoy doing - using your COMPUTER! I t

doesn't matter which model.
YG,J probably already have all you need to  start earning.

* '-10USANDS of potential customers in your area who will GLADLY tor your services
We will show you aokri to hind them!

Full step by step guide to EARNING MONEY FROM YOUR MICRO
FREE BUSINESS IDEAS CASSETTE TAPE WITH EVERY COPY
E12.05 inc p&p

SPECIAL OFFER:- Buy both of the above - discount £2.00

INTRASET Ltd. Dept (YO1) FREEPOST (No stamp
needed), 6 Gilderdale Close, Gorse Covert, Birchwood,
Warrington, Cheshire, WA3 2BR. (Large SAE for further
details)

convenient fo r your own programs.
The T I M E  D EL AY controls the
lipsync timing. The STRING is where
the Lipsync program finds which
string to  read. This can either be a
string o f  characters i n  quotes o r  a
string variable. The Lipsync Demo
should be a guide and you can adapt
it to your own needs in the future.

Talking Head
The loader program consists of sprite
data and again will save automatically
i f the data has been typed incorrect-
ly_ Talking Head i s  fo r  use wi th
Lipsync only and should not be used
in conjunction with the next program.
Make sure that you have the Lipsync
programs following on in the correct
order if you're using tape, or that they
are on the same disk i f  you're not.
Sprites parameters such as position-
ing, size, etc. are controlled from Basic.
(See Lipsync Demo.) The talking head
sprites are located in memory at S3C80
(15488).
Monster Talks
Type and save Monster Talks Ldr.
Before you run it, reset the computer
and type in  the following in  direct
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mode (i f you don't do this the Basic
loader will corrupt itself).
P0 KE4 3 ,0 !P0 KE4 4 ,3 2 :POKE
40959,0:NEW

As with the other programs, it's best
to study the demo and experiment for
yourself. The program Monster Talks
resides at the start o f Basic so as to
avoid any memory conficts with any
of the speech software.

Once saved as a working program,
the program should be run before
using, or writing, a Basic program. The
reason being that it raises the start of
Basic to protect itself from being over
written.
Controlling Monster Talks
When you have loaded Monster Talks,
run i t  before loading the demos o r
entering your own programs. SYS
3650 w i l l  inital ise and p r i n t the
Monster onto the screen_

SYS 3 6 5 0 +3 ,  T I M E  D E L A Y ,
STRING.

Will co-ordinate the lipsync after any
call to your voice synthesiser.

SYS 3650+6 will return you to Basic.

It's easy to
complain aboutadvertisements.
But which ones?

Every week millions of advertisements
appear in print, on posters or in the cinema.

Most of them comply with the rules
contained in the British Code of Advertising
Practice.

But some of them break the rules and
warrant your complaints.

If you're not sure about which ones they
are, however, drop us a line and well send you
an abridged copy of the Advertising Code.

Then, if an advertisement bothers
you, you'll be justified in bothering us.

The Advertising Standards Authority.
If an advertisement is wrong, were here to put it right.
ASA Ltd. Dept 2 Brook House.Torrington Place. London WC1E 71-IN

This space is donated in the interests of high standards of advertising
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top secret flight facility known
as Echelon and be trained to

operate t h e  L o ckh e a d  C - 1 0 4
Tomahawk which is the most awesome
combat and exploration craft in the
21st Century. So  begins th is 3 D
spaceflight simulator, from the authors
of Leaderboard.

This task shouldn't be any problem
to someone who 's mastered th e
controls of a 20th Century craft such
as a Gunship helicopter or a civil or
military aircraft because you have
standard controls over the craft's pitch
and roll, thrust and attitude. In  fact
the game comes with a Gunship-style
keyboard overlay to help you find the
right keys without delving continually
into the extensive 72 page instruction
manual.

Squeezed inside the presentation
box is a lipstick, which sets Echelon
apart f r o m  o the r  combat fl i g h t
simulators. No, it's not the latest shade
from M a x  Fa c to r  b u t  a  voice-
activated, headset microphone (l ip-
stick) which you use to  fi re your
weapon systems. I t 's  important to
realise that i t's only voice-activated
and d o e s  n o t  e m p l o y  v o i c e
recognition, i t simply waits for some
noise to  activate i t. In  other words
saying FIRE will launch a missile, as
will L AU N C H , WOMBAT, o r  a
whistle o r  cough. The headphones
supplied w i th  the  L ipstick don 't
actually w o rk  b u t  d o  create a n
interesting atmosphere.

With your headset on and your
joystick primed you're ready fo r
action. After a brief security check to
make sure the Lipstick and joystick
are in the correct joystick ports, the
main game loads and you are launched
into th e  massive vector graphics
landscape. A grid that corresponds to
your map references is superimposed
on the ground to  help you navigate
around the various sectors as you carry
out one of three missions.

In scientific mode, your job is to
explore the planet, collect and identify
curious objects and solve a series o f
mysteries to unearth what exactly is
going on in this sector and what, i f
anything, is the significance o f  the
pirate maps. I'm not giving anything
else away about this mission as it's the
main one in the game but i t will suit
those garners who prefer a  logical
approach which engages their minds
more than their lasers.

Patrol mode adds some action for
itchy fingered combat pilots while

GAME R E V I E W

Echelon
they're exploring the unknown and
Military mode is all-combat for those
who want to  try  out their missiles,'
lasers and photon cannons. These are
selected by pressing the function keys
and then fired using the Lipstick.

As a  combat game, Echelon
quickly reached a limit where hurling
missiles a t only one type o f  alien
became tiresome and so I decided to
concentrate on the scientific mission
and began exploring the unknown. In
this mode you can hover and land or
even launch the R PV and remote
vehicle from which you can watch the

Tomahawk itself to  get a  different
angle on the action.

The game now comes into it's own
as you find a massive playing area to
.explore which includes buildings
satellites and towers, some o f which
hold the keys that could unlock the
mystery of the private maps.

T.H.
Touchline:
Title: Echelon. Supplier: Access (US
Gold), Un i ts 213, H o l fo rd  Way,
Holford, Birmingham, 86 7AX. Tel:
021 356 3388. Machine: C64 Price:
£14.99.

YOUR COMMODORE november 1988 •
52



ferent

's own
rea to
•dings
which
:k the

T.H.

FS (US
Way,

IC. Tel:
Price:

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

1  t• s three o'clock in the morning. You sit at the computer
keyboard having just finished a marathon typing session
entering one of the superb programs from Your Commodore_
Y our 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 O M  for disk and £4.00 for cassette. None of the
documentation f o r  the programs is  supplied w ith  the
software since i t  is  all available in the relevant magazine.
Should you not have the magazine then back issues are
available from the following address:

INFONET LTD. 5 River Park Estate. Berk hamsted, Hens
IIP4 IIIL .
Tel: (04427) 76661

Please contact this address for  prices and availability.

The Disk

Programs on the disk will also be supplied as totally working
iersions, i.e. when possible we will not use Basic Loaders
thus m a k in 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 C lo 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, CM Program etc. So that you can see which
programs are available on which format, you will also find a
couple of  symbols after this strap. The symbols have the
following meaning:

CED

READERS SERVICE 1111

This symbol means that the program is available on cassette.

These programs are available on disk.

Software
for Sale

ORDER CODE
DISK YDJUL88 E6.00
TAPE YCJUL88 £4.00
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Please Note
Since the programs supplied on cassette are total work ing
versions of the program, we do not put disk-only programs
on tape. There is no sense in placing a program that expects
to be reading from disk on to tape.
JUNE '88
DIRECTORY EDIT O R —  A  superb ut ility  that allows
you to alter your disk directories as well as add comments
(C64 disk only).
30K RAM DISK — Turn unused memory on your c  64
into a pseudo disk.
BASIC LISTER — List a Basic program stored on disk
without having to load it into memory (disk only).
EASY BASIC TOOLKIT — Give your C64 over 30 new
basics -- including the ability to store libraries of subroutines.
DISK SECTOR EDITOR — Examine the contents of your
Commodore 1541 disks (disk only).
ORDER CODE
DISK YDJUN 88 E6.00
TAPE YCJUN 88 £4.00
JULY '88
EASIPRINT — Now C16 and Plus/ 4 owners can access
their printer functions with a set o f 60 easy to use Basic
commands (available on disk only).
HANDY IN PU T ROUTINES —  Make your Basic
programs idiot-proof and more attractive with these two
Basic input routines (CM).
MAKING MU SIC  —  A  simple C64 synthesiser t o
accompany our popular series.
DIY PARALLEL INTERFACE — Use this software and
a lead of your own manufacture to drive a Centronics printer
(CM).
CP/M CENTRONICS INTERFACE — Give your 128 in
CP/ M mode access to a Centronics printer..
CASSETTE INLAY PRINTER — Use your printer to
produce neat inlays for your cassette collection (CM).
DISKASSEMBLER — Dissassemble your programs direct
from disk with this program for the CM (Disk Only).



READERS SERVICE 11

NAME QTY TAPE/DISK ORDER CODE PRICE

NOVEMBER 88 TAPE (E4.00) YCNOV88

NOVEMBER 88 DISK (E6.00) YDNOV88
—

OVERSEAS POST El

TOTAL

AUGUST '88
MAKING MUSIC — Programs to accompany August's
installment of our super music series (C64).
SHORT INTERLUDE —  Overcome the problems of
handling more than one interrupt with this handy routine
for machine code programmers (64).
TAPE ORGANISER — A high speed program filing system
for cassette users. (C64).
SPILT BAUD RATE TERMINAL — Drive an RS232
modem with this -
r T y  
s o f t w a r
e  
f o r  
C M  
o r  
C 1 2
8 .

SPRITE LIBRARY — Aeroplanes are the subject of this
installment (CM).
EDUCATING SYDNEY — Create an image of the SID
chip in memory so that you can see what it's up to whenever
you require (CM).
SIMPLE — Give your Plus/4 the facility to use Icons and
pull down menus. Available on disk only.
ORDER CODE
DISK YDAUG88 E6.00
TAPE YCAUG88 E4.00

SEPTEMBER 1988

MUSIC COMPOSER -  Compose your own three part
harmonies on your C64 with this superb package -  disk
only.
MUSICAL FX - An excellent effects generator that allows
you to produce sound effects in your own CM programs.
SAMPLER 64 - The quality may not be suitable for studio
use but you can have great fun using this CM sound sampler.
C16 Disk Monitor -  A  superb disk utility for C16 and
Plus/4 owners (available on disk only)
•
ORDER FORM — PLEASE COMPLETE IN BLOCK CAPITALS

CUD

ORDER CODE
DISK YD SEP8 8  £ 6 . 0 0
TAPE YC SEP8 8  E 4 , 0 0
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OCTOBER 1988

SPRITE LIBRARY -  In this instalment our sprites take
on the look of the alphabet (CM)
SAMPLER 64 -  See September 1988 for details (full
program on both September and October disks and tapes.)
SET THE ALARM -  Use the C64's in-built clock as an
alarm.
JACK IN THE BOX -  A handy box utility for Basic and
machine code programmers (CM).
FILE EXTENSION -  Modify your disk directory so that
you can load all your programs with ease. (CM disk only)
HI-RES/MULTI/COLOUR PLOTTER -  A selection of
plot routines for both Basic and machine code programmers.
(CM)
JOYSTICK CURSOR -  Let your joystick emulate the
cursor keys (CM).
HI-RES FILL -  A  superb machine code fill routine for
all graphics programmers. (CM)
CODE RELOCATION -  Change your machine code
programs so that they will run in any area of your C64's

DISK YDOCT88 E6.00

ring the editorial office (01-437 0626) for  details of  these.
Cassettes or disks are available from March 1986. Please

memory.
ORDER CODE
TAPE YCOCT88 L4.00

NAME

ADDRESS

POSTCODE

I enclose a cheque/postal order for f  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 713H.
Please allow 28 days for delivery.

II
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criticism o f  Y o u r  Commodore
magazine. The broad coverage of your
magazine serves the interests of many
readers known to me. The odd printing
error or so is no problem and is usually
remedied on the Back Page.

Our complaint would only be the
poor p r e s e n ta t i o n  o f  s o m e
programmes. A recent example is the
CM Utilities Unlimited series. The
February p rogram Tu rb o  Menu
Maker was very hard to  read and I
found several cases where " 6 6 "
entered produced the same checksum
as "55". However, after borrowing the
magazines o f fellow readers most o f
the errors were resolved. The program
runs but I'm sure it still has an error or
i wo.

The March issue continued the
series w i th  three more potentially
useful utilities. The second program
however, proved impossible to read in
certain sections. A f te r  borrowing
magazines from friends again, buying
a second copy f r o m a  different
newsagent (I tried to get away from my
neswagent's obviously bad batch); and
then being loaned a copy from my
original newsagent the program still
remains unfinished. I  have even
resorted to making blown-up copies of
the unreadable parts on a copier and
still failed.

Given the high quality o f  other
program fo rma ts used i n  Y o u r
Commodore e.g. Popper and Spelling
Checker along with Joystick Read in
the same issue, supporters o f  Your
Commodore should be able to enjoy

1

M A I L

Letters
Your opinions are what count. So put pen to paper and

let us know how you feel about the industry, and of
course the magazine!

the same high quality presentation in
all program presentations.

On another topic, your review
Write On (Nov '86) re: Script/Plus for
Plus/4 and C16 owners was glowing in
its praise. I subsequently obtained this
program and am using it for this letter.
It is much more convenient than Easy
Script on the CM, however I wonder if
English versions have th e  same
problems with two minor bugs in the
program acknowledged b y  C o m-
modore in Australia. One, Save with
Replace?, does not work, a new file
name has t o  be used, Two, i t  i s
necessary t o  exi t D isk Mode and
return again to execute a second disk
command.

Thank you fo r  a  well-balanced
magazine, for all Commodore owners
including Plus/4 and C16, forgotten
by lesser magazines.
G.K. Poison, Australia,

In the next few months you should be
seeing a  'narked difference i n  the
listings of Your Commodore. We will
be starting t o  prin t many o f  our
programmes using lower case. This
avoid confusion between certain letters
and numbers, for example 8 and B.

The 'poor presentation' that you
mention in your letter was due to a grey
tint being placed behind the listings.
Steps have already been taken t o
prevent this happening again.

We have already mentioned in the
maga:ine that 'clean' photocopies of the
DISKIT series (1-5) are available from
this office. I f  anyone would like a copy
then send a  large stamped, se l f-
addressed envelope toi
N S W  PHOTOCOPIES
Your Commodore
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I Golden Square
London
WIR 3AB

As for your question about Script
Plus, we  have not experienced this
problem. Maybe some o f  our readers
have?

Calling all knitters
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Commodore for nearly two gears, and
reading Your Commodore for a year
and really enjoy the coverage given to
all aspects o f computing. But I have
one moan at the moment, and this is
that there is a Sinclair and an Amstrad
program fo r  knitting, bu t there i s
nothing from Commodore program-
mers. M y  wife enjoys knitting and
would l i ke  t o  see a  program fo r
knitting as I'm sure would the many
wives of other male computer maniacs.

Is there any one that has an idea
about such a program? Or perhaps one
of th e  programmers f r o m  Yo u r
Commodore can  p u t  together a
program for knitting.

I can even understand the fact that
there is practically no programmes for
the Cl28 (o f which I  own and am
proud off) and it is the same with some
utility programmes; there seems to be
more f o r  B B C  computers a n d
Amstrad, e tc , th a n  there i s  f o r
Commodore'? I t  i s  n o t  as i f  the
Commodore does n o t  have th e
capabilities for such programmes, the
blame lies with the programmers who
keep pumping out games and don't
give u s  th e  chance t o  use and



appreciate and enjoy some different
utility programmes.
Norman Stone, Chelmsford, Essex.

Knitting and computing don't normally
go hand in hand and I'm afraid that I
don't know any knitting computer buffs
who could produce such a program.

fi n sure that one o f  our readers
somewhere will have, or could, produce
such a program. So come on send it in,
ire may even publish i t!

Cutting down the Workload
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getting t o  grips wi th  computing I
would like to express my thanks to you
for publishing a magazine that covers
the whole fi e l d  o f  Commodore
computing.

Many o f  your article/ programs
ha-ve helped m e  n o w  t o  make
computing profi table and  labour
saving, by showing me how to write my
own detailed programs in Basic that
get the desired results in half the time
required by a certain well-known make
of PC and clones.

Might I  hope that in the not too
distant future as the 128 becomes more
established, w e  sha l l  see  some
programmes to make greater use of its
ability t o  read other formats and
thereby saving hundreds o f  poor
overworked users the never ending
problems of in'compatible disks.

Having over the years had a great
deal of experience with many makes of
so called business computers, I  have
come to appreciate that instructions to
employees can i n  fact be  written
directly into a computer in Basic and
be carried through, without further
help from any human hand. The speed
at which the computer works is of little
importance i f there is not the need for
an operator to sit watching it. What is
important is be able to communicate
with your computer in a way that i t
understands. Your magazine articles
and programmes about Basic help tp
show how simple it is to communicate
and programmes about Basic help to
powerful and reliable employee in its
own right. I t  a lso shows tha t a
businessman can still be the boss and
need not be the slave to the computer
and its software.

During the past four years I have
been able to increase my clientele and
profits and have more spare time and I

M A I L

owe' all this to  two very important
factors. Firstly my good fortune to
finally purchase a  Commodore
computer and secondly to  reading
Your Commodore every month.
Mike Gray, Leatherhead, Surrey.

Making Music?
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musical possibilities of computers and
I have been struggling with my 64 for
sometime, so I was pleased to see the
inclusion o f a new series on music in
the August issue.

However. I was disappointed after
reading the article by Peter Gerrard.
The article i s  supposed to  be  an
introduction but I  found i t irritating
that a couple of errors were made that
would either confuse o r  baffle a
newcomer.

Firstly terminology: th e  te rm
waveform was confused with the term
wavelength, waveform refers t o  the
shape of the sound wave i.e. triangular.
sawtooth. e tc. Wavelength i s  th e
length o f  one complete cycle o f the
wave, i.e. from one peek of the wave to
next. Physicists w i l l  kn o w  th a t
wavelength is measured in metres like
the dial on your radio and is inversely
proportional to the frequency.

Finally the few lines of the program
between the text which is supposed to
make a sound will not work, because a
value o f  zero is in  the SID registers
(54272 &  54273) that control the
frequency. Th e  fi rs t  l i ne  o f  th e
program clears the SID chip by poking
zeros into all the registers. A paragraph
explaining t h e  frequenc y  c on t r o l
registers should have been included in
this introductory article, after all if this
was your fi rst attempt a t a  sound
program on the 64 you could have
been put off for life.

For readers who are still in need of
a l i ttle help I  can recommend Ian
Waugh's book Music for Commodore
64 (Sunshine Press).

Despite the fact I am complaining.
I think Your Commodore magazine is
probably t h e  b e s t Commodore
computing magazine around a t the
moment. There have been numerous
useful u t i l i t y  programmes f o r  t he
serious user so I am looking forward to
more music articles i n  the  future
particularly inter rupt dr iv en mus ic
routines,
V.H. Berry, London.
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We've had many letters praising Pete
Gerrard's attempt a t  clarifying the
quagmire o f  programming t h e
Commodore sound chip.

Thanks, for pointing out the errors.
anywa•'. Be assured that Pete has had
his hands slapped.

As fo r  interrupt music routines,
these will be covered in a later part of
Pete's series.
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congratulate you on your marvellous
publication Your Commodore. I  have
purchased every edition and  have
found i t  extremely helpfu l . M y
previous computer was a 64 and I now
own a 128. Therein lies the problem.

The rea l l y excel lent u ti l i t i es
published, i t seems to me, are for the
most part aimed at 64 users. WIMP is
an example of this. I hope that future
issues will include 128 Utilities similar
to WIMP.

Also y o u r  a rti c les men ti on
references to future articles, eg. single
pixel hi-res smooth scrolling "a  In
Crowther". As  I  am obsessed with
scrolling. I  b u y  each issue i n
anticipation that this will be the one
containing smooth scrolling, only to
be disappointed. These future articles
never seem to materialise. I hope some
consideration mi g h t b e  given t o
continuity of a series.
Michael Vocale, Australia.

Many thanks for your kind comments
about the magazine.

I'm sorry that you feel that most of
our programmes are for the C'64 and not
the C128. Don't forget that a l l  C64
progranunes should work on the C128.

Obviously since most Commodore
owners have a C64 the large majority of
the submissions are for this machine. So
come o n  y o u  owners o f  o ther
Commodore computers, send your
programmes/articles in to us.

Sometimes authors o f  articles do
promise us second, and even third parts,
which unfortunately don 't always
materialise in our office; sometimes due
Jo pressures o f work. Even so, ire do
always try to bring you as many articles
on programming as we can. Maybe this
letter i i l l  provoke Mr  Crowther into
producing some new prose/programs
for our readers to mull over.
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contender in the cartridge
wars which have spawned

the Expert and the Final Cartridge.
It's not to be confused with the Warp
25 fast load system inside the Action
Replay Mk IV  cartridge from Datel
which received the speed accolade in
a recent comparative tes t  b y
Commodore Disk User. I'd like to
have put Warp Speed through an
identical procedure, but I didn't have
the precise test programs available.

I did however run some tests on
a 47-block Basic program of my own.
With no assistance from the cartridge,
this program loaded on a 1541 drive
in 35 seconds. The manual claims that
Warp Speed can load such a  file
roughly 500 per cent faster. In 10.6
per cent faster. This can be improved
on because the fast save on Warp
Speed writes files to disk in 1571
fi y
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cartridge these can be reloaded, the
manual says, up to 1000 per cent faster.

When tested, the fast
save itself took just
over seven seconds,
while reloading
took six seconds
in this format.
That's not 1000
per cent, more like 600,
but to be fair, the claim
is up to 1000 per cent faster.
Frankly, this is rather sluggish.
Warp Speed is doing the bare
minimum of fast loading. Most rival
cartridges use relatively sophisticated
crunch/ decrunch systems to reduce
the number of byes that they have to
read and write. As a result. Action
Replay's Warp 25 is able to do things
at an incredible 35.6 bits per second.
That's approximately 2000 per cent
faster.

Warp Speed at its fastest is loading
at about 10 bps (as against 1.8 bps
for a naked system) which makes it
comparable with the Freeze Machine
in its slowest mode. Since this latter
was the slowest loader during the
cartridge speed trials, Warp Speed's
performance is not good.

Clean cut
Perhaps Warp Speed has other good
points? Well if you're on the lookout
for a  cartridge that does naughty
things don't look at this one. You can't
grab anything, freeze it or twiddle with
it in any way.

FIRMWARE R E V I E W

Touchline:
Supplier: Financial Systems Software
Ltd, 18 High Street, Pershore, Worts
WRIO 1 8 6 . Te l :  (0386) 553153_
Machine: C641128• Price: E34.95.

Cinemaware
have kept this little
box squeaky clean, so unlike
other companies they won't
be getting slapped wrists from the
software houses.

All this makes Warp Speed a little
worthy-but-dull. Nonetheless it does
have useful features. Disk or file copy
and multi-scratch commands are
included, plus a very respectable sector
editor and an extensive range of utility
commands.

There's also a  built-in machine
code-monitor. Cinemaware says 'one
of the most advanced monitors ever
produced for the Commodore 64 and
128.' Could've fooled me! I  must he
missing some l i t t le  t h ing  o r
other, because to me it  looks just
like a monitor, neither better nor worse
thana host of other monitors. Worse,
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the manual describes
it as a monitor/assembler.
An incredible achievement

because what we have here is an
assembler with one command! In fact
what it does is to take a mnemonic
and operand in immediate mode and
convert them to machine code, that's
all. Useless for entering more than
about 8 bytes of code, and not even
that if you need to branch. Hype, do
they mean us?

All things considered, the most
useful thing about Warp Speed is that
it has a little switch which enables it
to work in either C128 or CM mode.
Apart from that it's a  rather dull,
Pedestrian product tar surpassed by
other cartridges on the market.
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Table 1 T r a c k s  and Sectors
TRACK SECTORS T O T A L

NUMBERS
1-17 21 357
18 19 19

L EO 0  I N  T O

(directory)
19-24 19 114
25-30 18 108
31-35 17 85

M
M  Z L EO 0  I N  T O

NEXT TRACK
M

,  , SECTOR

How is information stored on a disk and where does GCR come in? B y  Erie Doyle
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classed as 'intelligent' drives
because they contain their own

disk operating system (DOS) which
maximises on the amount of free space
for p ro g ra mmi n g  w i t h i n  t h e
computer's memory. A l l  o f  the
operations are translated and executed
by the 6502 based circuitry inside the
drive making it effectively a dedicated
computer in itself. Contained on the
board is a 16K ROM operating system
and 2K of RAM for temporary storage
of information for transmission to the
computer (buffers) and for variables
generated by the 6502.

Diagram R a c k  arrangement
on 5.25 disk

Information is stored on disk in
short bursts of data (sectors) which are
arranged around the disk in concentric
rings known as tracks. There are 35
tracks across the disk surface but the
number o f  sectors varies w i th  the
circumferal length o f  the track.
Obviously the track around the centre
of the disk is shorter than the first track
around i ts rim. On  most other disk

Diagram 2: Sector information storage

DISK DRIVES

systems the number of sectors is the
same on each track but the concept
of the Commodore system is one o f
effective use of storage space. Where
other systems leave large tracts o f
wasted space on the outer tracks, the
1541 system packs in extra sectors and
increases the disk capacity.

Total number of sectors 6 8 3
Number of usable sectors 6 6 4

Most people know that each sector
stores around 256 bytes of information
but the data is not stored in the usual
binary o r  hexadecimal format. A
system known as Group  Coded
Recording (GCR) i s  used which
displays certain features that enable
the storage system to be even more
compact than would be  possible
otherwise. GCR is an unambiguous
system which reduces the number of
extra data bytes required b y  most
other storage systems.

GCR is based on binary bits in
groups o f  five (extended nybbles)
arranged i n  such a  way tha t n o
consecutive bytes will result in a series
of eight ones or eight zeros. The reason
for this will soon become clear but first
the GCR system must be explained.

To convert from eight binary to
five bit GCR, the binary byte is split

461151311101111VIONNWEIMPECIMANWItc
,

into two four bit nybbles. For example
the number 158 i s  represented i n
binary b y  1001 1110. Taking each
nybble in  turn, Table 2  shows that
these convert to  11001 and 11110.
Information is still stored on the disk
in eight bi t bytes so the GCR value
becomes a full  byte o f 1100111 and
the top three bits o f the next byte is
formed by 110 and the first five bytes
of the next GCR converted nybble.

Sector Dissection

A sector consists o f  an eight part
header section, a  fixed length gap, a
seven part data section followed by
another gap which leads to the next
sector as shown in Table 2.

The fi rst section o f  the sector
consists o f  a  synchronisation mark
consisting o f five bytes of value 255
which is immediately followed by a
byte o f value 8. The second section
of the sector starts with an identical
sync mark but this is followed by a
value of seven. This means that when
the head detects a  255 byte  the
operating system is alerted to the fact
that some important information will
follow. The next byte, the designation
byte, indicates whether it is a data (7)
or a header block (8).

On a header block the designation
byte is followed by the two ID  bytes
specified in  the formatting formula
NO:DISKNAME,113. This is why it
is important to vary the ID from one
disk to another.

The next two values pinpoint the
actual track and sector values and
finally a checksum byte is included as

a
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Table 2 - Standard Systems to OCR Conversion

BINARY
nybbles

OCR EXTENDED
nybbles

EIGHT BIT
OCR

DEC H E X  B I N  G C R  D E C HEX BIN GCR
0 $01 1

7
0
0
0
0
0

01010

255

S08 %1000 01001

7

$01 %0001 01011 9 $09 %1001 11001
2 SO2 cr/c0010 10010 10 SOA %1010 11010
3 S03 7(0011 10011 11 SOB %1011 11011
4 SO4 90100 01110 12 SOC %1I00 01101
5 S05 9F0101 01111 13 SOD %110I 11101
6 S06 90110 10110 14 SOE %1I10 11110
7 S07 90111 10111 15 SOF %1111 10101

DECIMAL BINARY
nybbles

OCR EXTENDED
nybbles

EIGHT BIT
OCR

144 1001 0000 11001 01010 11001010/10
0 0000 0000 01010 01010 0 1 0 1 0 0

.
1 1 0 1 0

255 1111 1111 10101 10101 1010/110101
7 0000 0111 01010 10111 01101010111
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an. error check. The  checksum i s
derived b y  app lying t h e  E O R
-command to the track, sector and two
ID values in turn.

When converted to GCR the block
count does not equal a whole number
so a pad of two coverted bytes (20 bits
OCR) is used to  give a total header
block o f  15 fu l l  OCR bytes which
converts to exactly 12 decimal bytes.

To allow time for the calculation
and evaluation of the checksum, there
is a short padding gap of eight bytes
(10 bytes OCR).

After th is gap comes the data
header sync signal followed by the data
designation byte (7) indicating the start
of the data block. The following 320
OCR bytes convert to what we know
as the 256 normal binary bytes which
form the data store, the first two bytes
of which are a pointer to the next track
and sector of program information.

The next byte is a checksum for
the data block and is followed by a
block equalising padding sector of 20
OCR bits. The intersector gap follows
but its length depends on which track
the sector is found and the speed o f
the drive.

The sector is 355 bytes long but
when converted to  true decimal this
becomes 284 bytes. Of this only 254
bytes are of relevance to the computer
so you can see that a sector is much
more complicated than you may a t
first think. The complexity results in
a very accurate and reliable basis for
the operating system to latch onto.

As you can see the five bit GCR
numbers are stored in the normal eight
bit format so that the sequence 144,
0, 255, 7 would convert directly from
OCR to decimal as 202, 148, 170, 165,
87, five bytes instead of four.

Why is such a complicated system
necessary? The disk drive can cope
with conversions very easily and the
avoidenee o f  bytes o f  11111111 o r
00000000 means that these can be used
for special purposes. To examine this
in depth means a study of the format
of a single sector.

Disk Organisation

As you've seen, the disk has a  rigid
structure of tracks and sectors which
must be organised by the DOS. To
do this the system claims a full track
for its own exclusive use -track 18,
This is not counted when the 'blocks
free' value is calculated so an empty,

DISK DRIVES

To make this clearer we'll consider how the following four decimal bytes
would be stored:

Table 3 -  Decimal to Eight bit GCR Conversion

Table 4 - Header format

Track 18 Sector 0
BYTE C ON TE N TS

0 N e x t  track
1 N e x t  sector
2 F o r m a t  ident
3 U n u s e d

4-143 B l o c k  allocation map
144-161 S t a r t  of disk name

162-163
164

165-166
167-168
169-179
180-191

192-255 N o t  used

Disk ID
Shifted space
DOS version and format typ
Shifted spaces
Not used
Message

DEFINITION
Normally value 18
Normally value 4
For 1541 value is 65
Value zero
See Table 5 for details
Padded with 160 values i f less
than 16 bytes
Two byte ID also uses byte
Value 160

e 50 and 65 for 1541
Value 160
Value zero
BLOCKS FREE characters on
some versions, otherwise value
zero
Value zero

Table 5 - Block Allocation Map (RAM)

Track 18, Sector 0: Bytes 4-143
BYTE C ON TE N TS

4 N u m b e r  of free blocks
5 B i t  map of sectors 0-7
6 B i t  map of sectors 8-15
7 B i t  map of sectors 16-23

8-143 A s  for 4-7

e.g. BYTE 4
VALUE O F
BIT 1 5  blocks free
SECTOR

5
F8

11111000
7-0

I = block free 0  = block used

DEFINITION
Blocks free on track 1

Each track in turn in groups of
four

6 7
E3 F F

11100011 11111111
15-8 2 3 - 1 6
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DISK DRIVES

Table 6 - Directory Format

Partially filled records are
padded with zeros

BYTE C ON TE N TS DEFINITION
0 Next directory block track Always value 18

Next side sector

Next directory block sector Value between 2 and 18
2 File type 128 = DEL

Maximum 255
4-5

129 = SEQ

First side sector pointer
6-7

130 = PRO

Second side sector pointer
8-9

131 = USR

Third side sector pointer
10-11

132 = REL
3-4 Start track and sector First file block pointer
7-20 First filename Padded with value 160

than 16 characters
21-22 Side sector track REL files only otherwise
24-27 Not used Value zero
28-29 Track and sector of Only used when 0 :

use replacement file
30-31 Number of file blocks Length of file in lo-hi
32-33 Not used Value zero
34-63 Second file Similar to bytes 2-31
62-95 Third file Similar to bytes 32-63
96-127 Fourth file Similar to bytes 32-63
128-159 Fifth file Similar to bytes 32-63
160-191 Sixth file Similar to bytes 32-63
192-223 Seventh file Similar to bytes 32-63
224-255 Eight file Similar to bytes 32-63

Side sector block

Partially filled records are
padded with zeros

BYTE CONTENTS DEFINITION
0-1 New track and sector Next side sector
2 Side sector number Value 0 to 5
3 Record length Maximum 255

4-5 Track and sector (0) First side sector pointer
6-7 Track and sector (1) Second side sector pointer
8-9 Track and sector (2) Third side sector pointer

10-11 Track and sector (3) Fourth side sector pointer
12-13 Track and sector (4) Fifth side sector pointer
14-15 Track and sector (5) Six side sector pointer
16-255 Track and sector pointers Pointers to record blocks

if less

zero

save is in

format

Table 7 - Sequential files
BYTE C ON TE N TS

0-1 N e x t  track and sector
2-255 D a t a  bytes

DEFINITION
Pointer to next SEQ block
254 file bytes

Table 8 - Program files
BYTE C ON TE N TS

0-1 N e x t  track and sector
2-3 C o m p u t e r  load location

4-255 P r o g r a m  data

DEFINITION
Pointer to next PRO block
Only on first block otherwise
data
252 bytes

Table 9 - Relative Files
Record block

BYTE C ON TE N TS
0-1 N e x t  track and sector

2-255 2 5 4  bytes of data

DEFINITION
Pointer to next record block
Empty records contain 255 in the
first byte followed by zeros.
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formatted disk only has 664 blocks free
and not 683 as you might expect.

The DOS uses sector 0 as a space
to store the disk header name and ID
and an area to map out which sectors
have been used and which are sti l l
available. In common with every other
used block on the disk, the fi rst two
bytes indicate the location of the next
block in track and sector order. On
the header block this is always $12 and
$01 o r  track 18, sector 1 i n  decimal
terms.

Track 18,1 is the first block of the
directory index and  each e n try
occupies 32 bytes. On the first file entry
in a block the first two bytes (0 and
I) point to the next track and sector
in the chain (usually 18,4). On all other
entries the fi rst two bytes are both
zeros.

The th i rd  b y te  i s  where th e
directory really starts with a byte which
denotes the  type  o f  fi le  P R G
(program), SEQ (sequential), R EL
(relative), U S R  (user) o r  D E L
(deleted).

The next two bytes are pointers to
the first track and sector o f the file
proper, then sixteen bytes are reserved
for a name and bytes 30 and 31 contain
the number o f blocks in  the file in
hexadecimal low byte, high byte order.

Relative files need a special sector
or series of sectors (called side sectors)
and their location is stored in bytes
21 and 22 (track and sector) and byte
23 stores the fixed record length.

The file blocks start with the usual
track and sector pointer followed by
data in SEQ and REL files but the
PRG files reserve two bytes in the first
sector fo r  the load location i n  the
computer's memory in hi-lo byte hex
format. All the following PRG sectors
resemble SEQ and REL file formats
with the two pointers being followed
by 254 bytes of solid program data.

This continues through the chain
of blocks until the last sector in the
file is reached. Here the first byte is
always zero and the next byte indicates
where the byte after the last byte of
the fi le can be found so that DOS
knows when to hand control back to
the computer.

Going back to the side sector, this
is principally a list of where each record
of the file is located in track, sector
format. The first two bytes will form
the link to the next side sector but the
record length is also included so that
the DOS can calculate which sector
on which track and on which byte of
that sector a particular record starts.
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n may have noticed that ourY o
listings  are free of those horrible little
black blobs which send you searching
around the keyboard fo r  a  suitable
graphic symbol. You may also have
noticed the funny numbers by the side
of each line of the listing. Fret no more,
it's all part of our easy entry aid.

Instead of those nasty graphics and
rows o f  countless spaces in  PRINT
statements and strings we use a special
coding system. T h e  co d e , o r
mnemonic, i s  always contained i n
square brackets and you'll soon learn
to decipher their meanings.

For example, ISA] would mean
type in a Shifted A. or an ace of spades
in layman's terms, and [SA10] would
mean a row of ten of these symbols.

[S+2] means hold down the shift
key and press the plus key twice. I t
doesn't take a great leap o f logic to
realise that [C+2] means exactly the
same thing except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of the shift key.

If more than two spaces appear in a
statement then this will be printed as
[SPC4] o r ,  exceptionally, [SSPC4].
Translated in to  English this means
press the spacebar four times or in the
latter case hold the shift key down
while you do it.

A string of special characters could
appear as:
[CTRL N ,  DOWN2,LEFT5,BLUE,
F3,C31

This would be achieved by holding

Easy Entry C64 111

Listings
Get i t right _first time with our deluxe program system

for the C64.

down the CTRL key as you press N,
press the cursor key down twice, the
cursor left key five times, press the key
marked BLUE while holding down the
CTRL key, press the F3 key and,
finally hold the Commodore key down
while pressing the number two key (C2
would o f course make the computer
print in brown).

Always remember that you should
only have a row of graphics characters
on your screen with no square brackets
and no commas, unless something like
this appears:
SS1,[C*]
In this case the two characters should
have a comma between them.

On rare occasions [REV I  I wil l
appear in  a  listing. This is a delete
symbol and is created by entering the
line up to this mnemonic. Then type a
closing quotation mark (SHIFT & 2)
and delete i t. This gets the computer
out of quotes mode. Hold down CTRL
and press th e  number n ine ke y
(RVSON). type the relevant number of
reversed T's  and then hold down
CTRL and press zero (RVSOFF).
Next type another quotation mark and
delete it again. Now finish the line and
press RETURN.

A list of these special cases is given
in the table but remember that only
one o f these mnemonics will appear
outside of a PRINT string: the symbol
for pi. This may appear when its value
is needed in a calculation so this may
look something like:
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:eC=21P11*R:
Ignore the square brackets and just
type i n  a  shifted upward pointing
arrow (ie the pi symbol).

I
:
1
;
:
0
G
F
A
M
:  
S
Y
N
T
A
X 
C
H
E
C
r
E
F
,

E REM SYTAX CHECKER -  E RI C noyLE

lo 8 L- 1 0  , L N - 7 0  , S A - 4 9 1 5 2
20 FOR L - 0  TO  9L:CX -0 :FO R 0 - 0  TO

15
30 READ A : I F  A>255THENPRINT"NUMB
ER TO LAR6 E "i LN. (L* 1 0 )S TO R
40 cx-cx. -A:FoxE S A A
-
L • 1 6 . 1 3 , A : N E X T50 READ A , I F  14><CX THENPRINT"ERR
OR I N  L I N E " . L N
,
C L . 1 0 ) ; S T O P
SO NEXT L:SYS 49152NE W70 DATA 173,5,3,201,169,e0e,31,12o,les,9,141,32,20e,141,33,2oe,1
847
90 DATA 1
6 9 , 7 , 1
4 1 , 1 3 4
,
2 , 1 6 9 ,
1 3 . 3

2
,
2
1
0
.
2
5
5
,
1
5
9
,
6
4
,
1
4
1
,
4
.
3
:
1
6
5
,
1
6
8

90 DATA 1 9
2 : 1 4 1 , 5
,
3 , 8 8 , 8 6
, 1 2 0 , 1 5

8
:
1
2
4
,
1
4
1
:
4
,
3
,
1
6
9
,
1
5
6
,
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
E
:
2
0
8
,
1
6
9
,
5
,
1
4
1
,
3
3
,
2
0
8
,
8
8
,
9
6
.
1
5

85
110 DATA 3 2 , 1 2 4 , 1 6 5 , 7 2 , 1 3 9 , 7 2 , 1 5
2
,
7
2
,
1
5
2
,
0
.
1
6
5
,
2
0
,
1
3
3
.
2
5
4
,
1
6
5
,
2
1

,1747
120 DATA 2
4 , 1 0 1 ,
2 5 4 , 1 3
3 , 2 5 4 ,
1 9 9 .

0
,
2
,
2
4
0
:
1
8
,
6
9
.
E
5
4
,
1
3
3
,
2
5
4
,
E
3
2
,
1
5
1

9,2346
130 DATA 0 , 2 , 2 4 0 , 1 3 , 2 4 , 1 0 1 , 2 5 4 , 1 3
3
,
2
5
4
,
2
3
2
,
2
0
8
,
2
3
3
,
1
5
9
,
1
,
1
4
1
,
1
3
4
,

E134
140 DATA 2 , 1 6 5 , 2 5 4 . 7 4 . 7 4 : 7 4 . 7 4 , 3
2
,
1
5
5
,
1
9
2
,
3
2
,
2
1
0
,
2
5
5
,
1
5
5
,
2
5
4
,
1
1
,

2054
150 DATA 1 5 , 3 2 , 1 6 6 . 1 8 2 , 3 2 , 2 1 0 , 2 5
5 , 1 5 8
,
1 3
,
3 2 , 2 1
0 , 2 5 5
,
1 6 9 , 1
3 , 3 2 ,
2 1

0, 1995
160 DATA 2
5 5 . 1 E 8
,
7 , 1 4 1 ,
1 3 4
:
2 , 1 0 4

,
1
6
8
,
1
0
4
,
1
7
0
,
1
0
4
,
8
6
,
2
4
,
1
0
5
,
4
1
3
,
2
0

1.1832
170 DATA 5
E
1
,
1 6 , 1 , 8 6
,
2 4 , 1 0 5 ,
7 , 9 5 ,

0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 0 3

by Erie Doyle



Checksum Program

The hexadecimal numbers appearing
in a column to  the left o f the listing
should n o t  b e  typed i n  w i th  the
program. These are merely checksum
values and are there to help you get
each line right. Don't worry i f  you
don't understand th e  hexadecimal
system, as long as you can compare
two characters on the screen with the
corresponding two characters in the

our l i nemagazine y o u  ca n  use
checking program.

Type in the Checksum Program,
make sure that you've not made any
mistakes and save i t to tape or disk

Easy Entry  C64

Mnemonic

[RIGHT]

[LEFT1

[DOWN]

[UP]

[Fl ]

[F2]

[P3I

[F4]

I F5I

[F6]

[T7]

[F8]

[HOME]

[CLR]

[RVSON]

[RVSOFF]

Symbol

UN 3 3
=

Keypress
CRSR left/right

SHIFT & CRSR left/right

CRSR up/down

SHIFT & CRSR up/down

fl  key

SHIFT & fl  key

13 key

SHIFT & 0  key

f5 key

SHIFT & f5 key

17 key

SHIFT & 17 key

- CLR/HOME

SHIFT & CLR/HOME

CTRL & 9

CTRL & 0

immediately because i t  wil l be used
with most o f  the present and future
listings a p p e a r i n g  i n  Y o u r
Commodore.

At the start of each programming
session, load Checksum and run i t.
The screen will turn brown with yellow
characters and each time you type in a
line and press the RETURN key a
number will appear on the screen in
white. This should be the same as the
corresponding value in the magazine.

If the two values don't relate to one
another, you have not copied the line
exactly as printed so go back and check
each character carefully. When you
find the error simply correct i t and
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press RETURN again.
If you want to turn off the checker

simply type SYS49I52 and the screen
will return to the familiar blue colours.
You can then do whatever it was you
wanted to do and if this doesn't use the
area where Checksum lies you can go
back t o  i t  w i th  th e  same SYS
command.

No system is foolproof but the
chances o f two errors cancelling one
Many o f the listings are presented in
lower case. To turn your computer to
lower 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.

Mnemonic Symbol
I BLACK]

[WHITE]

[RED]

[CYAN]

[PURPLE]

[GREEN]

[BLUE]

[YELLOW]

[POUND]

[LA RR0W]

[UPARROW

[PI]

[INST]

[REV T]

[Cletter]

[Sletter]

Key press
CTRL & I

CTRL & 2

CTRL & 3

CTRL & 4

CTRL & 5

CTRL & 6

CTRL & 7

CTRL & 8

SHIFT &

SHIFT & INST/DEL

see text

CBM + letter

SHIFT + letter



LISTINGS

FA 120 G E T M D S : I F M D T H E N 1 2 0 TE ] " ; T$
03 130 I FMDS<>"D"ANDMD$<>"E"THE 9C 300 PRI NT"I RVSON, C7)  KEYNUMB

N120 ER(SPC7. RVSOFF] : [ WHI TE] ": J
66 140 I NPUT"(CLR, WHI TE, DOWN2, R 57 310 I FMD$- "E"THENPRI NT"(RVS0

IGHT21ENTER KEYNUMBER ( 1 - 2 5 ) N.C7]  ENCI PHERED TEXT [RVSOF
F] : [ WHI TE ) " ; : G O T0 3 3 0

64 150 I FNAANDN<26ANDN=I NT(NI T BE 320 PRI NT"[ RVSON, C7)  DECI PHE
HEN170 RED TEXT [ RV S O FFI : I WHI TE I " ;

3D 160 PRI NT"(UP, RI GHT2I ONLY NU 89 330 FORI . -1TOLK
MBERS BETWEEN 1 - 2 5  ! ! " : F O R I E2 340 DS MI DS ( T$ . 1 , 1 )
I T01200 :NEXT;GOT0140 34 350 I FD$ › "A "A NDD$ <="Z"THE NG

94 170 PRI NT"I CLR. DOWN2, RI GHT21 OT0390
ENTER TEXT (LETTERS A - E l ! " : I 6F 360 P RI NT"
NPUT"[ DOWN. RI GHT21"; T$ 4C 370 G0T0420

lA 180 1 _
,
K L E
N ( T S
) : I F
L K U T
H E N
1 7 0

F2 380 REM
CB 390 CA S C( D$ ) - 6 5 A - N

50 190 FORI . .1TOLK 96 400 GOSUB570
F2 200 I F M 1 D $ ( T $ . 1 , 1 ) "  "THE N2 3 21 410 PRI NTCHR$(C4-65):

70 420 NEXTI
8F 210 1 FMI D$ ( T$ , I , 1 ) ) • . "A "A NDMI 68 430 I FMD$="E"THEN490

D$ ( T$ . 1 , 1 ) <="Z"THE N2 3 0 84 440 PRI NT: PRI NT"[ DOWN2, RI GHT
7B 220 PRI NT"[ CLR. DOWN2, RI GHT2] 5,YELLOW) CONTI NUE DECI PHERI

LETTERS A - Z  ONLY ! ! " : FO R. , 1 1 T NG? Y I N . "
0800: NEXTJ : RUN 10 450 GETA$: I FAS<>"Y"ANDAS<>"N

AD 230 NEXTI "THEN450
A7 240 J •41t PRI NT"[ CLR, DOWNI " C3 460 I FA $ - "N"THE N4 9 0
CA 250 G0S1J8740 16 470 GOSUB720: I FD-. 1THENC. 4: 00
54 260 1FMD$"E"THENPRI NT"(DOWN TO540

2,RVSON,C7) DECI PHERED TEXT DE 480 00T0530
[ RVSOFF] : [ WHI TE] ": T$: GOT0300 FE 490 PRI NT: PRI NT"(DOWN2. RI GHT

7.YELLOW) CONTI NUE PROGRAM?
66 270 I

,
I -
N : J
= J -
1

Y/ N"
85 280 . . 1, 34.1: IFJ>25THENJ=1 28 500 G E TA $ : I FA $ <) "Y "A NDA $ ( >"N
2C 290 PRI NT"(DOWN2. RVSON. C7]  E "THEN500

NCIPHERED TEXT [ RVSOFF] : [ WHI 85 510 I FAS- "Y"THENRUN

Y O
C o
M
M
O
D
O
R E

Listings

SECRET WRITING

38 1 0  REM

41 2 0  REM *
•

6E 3 0  REM *

CLIO

I
P
R
O
G
R
A
M
:  
C
A
E
S
A
R  
C
I
P
H
E
R

CAESAR CI PHE

•
48 4 0  REM *  B Y  N. HI GGI NS A P RI L

1988
73 5 0  REM

B3 6 0  REM
33 7 0  P0KE53280 , 6P0KE53281 , 6
85 8 0  PRI NT"[ CLR, C7, RI GHT5, C@29

9A 9 0  PRI NT"(RVSON, RI GHT51 * *  C
AESAR CI PHER PROGRAM * *

8C 1 0 0  PRI NT "(WHI TE, D0WN3, RI GH
T5)WHICH OPTION DO YOU REQUI
RE?"

6D 1 1 0  PRI NT"(WHI TE. DOWN3. RI GHT
10, RVSONI ERVSOFF. C7)NCI PHER
OR [ RVSON. WHI TEM(RVSOFF, C7

JECIPHER."
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LIS T IN G S

F2
AD
2F
F6
05
34
E3
6D
BF
AC
E0
9C

520 P RI NT" ( CL RI " : E ND
530 C=1 - N
540 GOSUB570
550 N=- C
560 3 0 T0 2 8 0
570 I FC<=25THENGOT0600
580 C- C- 2 6
590 G0T0620
600 I FC)=0THENGOT0620
610 C. -C+26
620 RETURN
630 PRI NT"(DOWN2, RVSON, C71 A
LPHABET [ RVSOFF] : [ WHI TE)  ABC
DEFGHIJKLMNOPUSTUVWXYZ"

D6 6 4 0  PRI NT"(RVSON, C7. SPC3I CI P
HER [ RVSOFF] : (WHI TE)  - ;

D7 6 5 0  FORI =0T025
74 6 6 0  I FB=26THEN8=0
D7 6 7 0  PRI NTCHRS(B+65) ;
83 6 8 0  B=B+1
7F 6 9 0  NEXT1
27 7 0 0  P RI NT
46 7 1 0  RETURN
5C 7 2 0  D=D+1t I FD=26THEND=1
FE 7 3 0  3=D: G0T0630
7C 7 4 0  8 = N; DN: 0 0 T0 6 3 0

PROGRAM; COLUMNAR CI PHER

3
3  
1
0  
R
E
M 
*
*
*
*
*
*
*  
*
w
*
*
*
*
.
*

09 2 0  REM *

6E 3 0  REM *

COLUMNAR C/ PHE

48 4 0  REM *  B Y  N. HI GGI NS APRI L
1988

73 5 0  REM

B3 6 0  REM
33 7 0  P0KE53280, 6 : P0KE53281. 6
CC 8 0  P RI NT" [ CL R, C7 , R I G HT4 , M1

39 9 0  PRI NT"[ RVSON, RI GHT4)  * *  C
OLUMNAR CI PHER PROGRAM * *  "

8C 1 0 0  P RI NT "(WHI TE, DOWN3, RI GH
T5)WHICH OPTION DO YOU REQU1
RE?"

6D 1 1 0  PRI NT"(WHI TE. DOWN3. R1GHT
10,RVSONIEIRVSOFF,C7INCIPHER
OR (RVSON, WHI TEI DI RVSOFF, C7

] ECI PHER. "
FA 1 2 0  G E TMDS : I FMDS - THE N1 2 0
03 1 3 0  I FMDS < > " D" A NDMDS < > " E
-
THE

N120
lE 1 4 0  I NPUT"(CLR, WHI TE, DOWN2, R

I G H T 2 1 E N T E R  KEYWORD:CO 150 LK=LEN(4S):IFLKUTHEN140

70 1 6 0  18=0: FORI -1TOLK
92 1 7 0  I FMI DS ( MS , I , 1 ) = "  "TREND=

3+1t GOT0200
4A 1 8 0  D3 =MI DS ( MS , I , 1 )
98 1 9 0  I FDS<"A"ORDS)"Z"THENPRI N

T"[ CLR. DOWN2. RI GHT)LETTERS A
- Z O NL Y ! " : F0 RI =I T0 1 2 0 0 ; NE X T:
RUN

93 2 0 0  NEXTI
6F 2 1 0  I FB-LKTHENRUN
AC 2 2 0  I FLK-B>1THEN240
OD 2 3 0  PRINT"(CLR,DOWN2]KEYWORD

MUST BE A T LEAST 2  LETTERS
LONG! ": FORI =1T01200: NEXT: RUN

14 2 4 0  DI MKW(LK)
7C 2 5 0  A =6 4 : 0 - 1
70 2 6 0  FORI -1T026
DA 2 7 0  A=A+1
50 2 8 0  FO RCI TO L K  : REM * *  SORT

KEYWORD I NTO  ORDER I N  KW * *
Al  2 9 0  I FMI DS ( MS , C. 1 ) =CHRS A ) TH

ENKW(D)=C:D=D+1

F2 3 0 0  NEXTC
FE . - 3 1 0  NEXTI
C3
.  
3
2
0  
I
F
M
D
S
-
"
D
"
T
E
E
N
P
R
I
N
T
"
I
C
L
R
,
,

DOWN2,RIGHT1ENTER TEXT TO BE
DECIPHERED: ":GOT0340

72 3 3 0  PRI NTI CLR, DOWN2, RI GHTI E
NTER TEXT TO BE ENCI PHERED: "

A7 3 4 0  I NP UT -
( R I G H T 2 1 "
; T S
49 3 5 0  LT=LEN(TS)
08 3 6 0  FORI =1TOLT
5B 3 7 0  I FE>LTTHEN400
95 3 8 0  I FMI DS ( TS , I , I ) >= " A " A NDMI

DS(TS, I . 1 )<- . "Z"TEEN400
58 3 9 0  PRI NT"(CLR, DOWN, RI GHT21L

ETTERS A - Z  ONLY ! " : FO RI = I TO 8
00:NEXT:RUN

5C 4 0 0  NEXTI
7F 4 1 0  I FLT>1TBEN440
2F 4 2 0  RUN
39 4 3 0  L T - L E N T )
DO 4 4 0  I FL T/ L K =I NT( L T/ L K ) THE N4 6

0
73 4 5 0  TS-T$4-"X": G0T0430
75 4 6 0  PRI NT"(CLR, DOWN4, RVSON, C

7]  KEYWORD[SPC8] : (RVSOFF,WHI
YE] " : M S

32 4 7 0  I F M D S = " D
-
T H E N P R I N T " [ R V
S O

N, C7]  ENCIPHERED TEXT: (RVSOF
F, WHI TE) " : TS : G 0 T0 5 9 0

4F 4 8 0  PRI NT"[ RVSON, C7]  DECI PHE
RED TEXT: [ RVSOFF, WHI TE]  " T S

7A 4 9 0  PRI NT"I RVSON, C7]  ENCI PHE
RED TEXT: [ RVSOFF, WHI TE1

7A 5 0 0  REM
09 5 1 0  REM * * *  ENCIPHERED HERE

34 5 2 0  F O R I -
,
1 T O L K
E l  5 3 0  FORF-KW(I )TO LTSTEPLK
4C 5 4 0  P RI NTMI DS ( TS , F. 1 ) :
FO 5 5 0  NEXTF
F9 5 6 0  NEXTI
83 5 7 0  REM
67 5 8 0  G0T0710
A5 5 9 0  PRI NT"[ RVSON, C7)  DE CU

RED TEXT: MVSOFF, WHI TE1 " .
51 6 0 0  REM * *  DECI HERI NG HERE *

C4 6 1 0  DI MDTS ( L T) : C8 - 0
20 6 2 0  FORI =1TOLK
C4 6 3 0  FORC.-KW(I )TOLTSTEPLK
51 6 4 0  CB=C8+1
37 6 5 0  DTS ( C) - MI DS ( TS . C8 , 1 )
57 6 6 0  NEXTC
68 6 7 0  NEXTI
CB 6 8 0  FO RI 1 TO L T
BE 6 9 0  PR1NTDTS( I ) ;
85 7 0 0  NEXTI
73 7 1 0  PRI NT: PRI NTTAB(12)"(DOWN

4] TRY ANOTHER Y / N"  •
70 7 2 0  G E TA S : I FA S " THE N7 2 0
A4 7 3 0  I FAS- "Y"THENRUN
85 7 4 0  I FA S ="N"THE NP RI NT" I CL RI "

:END
82 7 5 0  G0T0720

I
P
R
O
G
R
A
M
:  
F
R
A
C
T
I
O
N  
C
I
P
H
E
R

33 1 0  REM. . . . . .  * * * *
F7 1 1  REM *

10 1 2  REM *

FRACTION CI PHE

92 1 3  REM •  B Y  N. HI GGI NS APRI L
1988 •

37 1 4  REM
tr Or . . . . . .

80 1 5  REM
78 3 0  P0KE53280, 6 : P0KE53281, 6
94 4 0  P RI NT" [ CL R. C7 . R I G HT4 , M1

FA 5 0  PRI NT"[ RVSON, RI GHT4]  * *  F
RACTION CI PHER PROGRAM * *

44 6 0  P RI NT -
( W H I T E , D
O W N 3 . R I G
H T

5)WHICH OPTI ON DO YOU RE WI R
E?"

45 7 0  PRI NT"I WHI TE, DOWN3, RI GHT1
0,RVSON)E[RVSOFF,C7]NCIPHER
OR [ RVSON, WHI TE] D(RVSOFF, C7)
ECI PHER. "

E7 8 0  GET1DS: I FMDS=""THEN80
FO 9 0  I FMDS<>"D"ANDMDS<>"E"THEN

80
26 1 0 0  I NPUT"(CLR. WHI TE, DOWN2, R

IGHT2)ENTER K E Y W O R D :
-
; M S

38 1 0 5  LK-LEN(MS) : I FLK<1THEN100

A3 1 2 0  DI MK ( 2 6 ) , P ( 2 6 )
53 1 5 0  A 0 : 8 = 0
AA 1 6 0  FORI =1TOLEN(MS)
39 1 6 5  I FMI DS ( MS , I , 1 ) = "  "THENB=

8+1:GOTD240
24 1 7 0  DS =MI DS ( MS . I . 1 )
9C 1 8 0  I F D S K " A
-
O R D S > " Y " T H E
N P R I N

T"[ CLR, DOWN2, RI GHT] LETTERS A
-Y ONLY! " ; FORI =1T0900; NEXT: R
UN

81 1 9 0  C=ASC(DS) -64
91 2 0 0  I FP(C)>OTHEN240
9F 2 1 0  A=A+1
67 2 2 0  K ( A ) - C ; P ( C ) - A
BE 2 4 0  NEXT!
16 2 4 5  I FB-LKTHENRUN
00 2 5 0  FORI =1T025
ED 2 6 0  I FP ( I ) >O THE N3 0 0
DA 2 7 0  A=A+1
I F 2 8 0  K ( A ) = I
8A 2 9 0  P ( I ) = A
F8 3 0 0  NEXTI
F l  3 1 0  PRI NT"I CLRI "TAB(101"KEYW

ORD &  ALPHABET [ DOWN)"
5F 3 2 0  PRI NTTAB(15)"(RVSON, C71

12345 -
88 3 3 0  PRI NTTAB(15) "(RVSON)  " S P

C( 7 ) "
3D 3 4 0  PRI NTTAB(15) "(RVSON)1"SP

C( 7 ) "
06 3 5 0  PRI NTTAB(15) "(RVSON)2"SP

C( 7 ) "
63 3 6 0  PRI NTTAB(15) "(RVSON)3"SP

C( 7 ) "
DC 3 7 0  PRI NTTAR(15) " [ RVSON] 4"SP

C( 7 ) "  "
21 3 8 0  PRI NTTA8(15 ) " [ RVSON] 5 "SP

C( 7 I "
IC 3 9 0  PRI NTTAB(15) "(RVSON]  " S P

C ( 7 )
-  
"

18 4 0 0  PRI NTTA3(15)"[ RVSON. SPC9

43 4 1 0  P RI NT" ( WHI TE I "
DF 4 2 0  FORI . . .0T04
88 4 3 0  FORF=I T05
81 4 4 0  P0KE782. 16+F: POKE781, 4* 1

: SYS65520: PRI NTCHRS(K(I * 5+F)
+64)

87 4 5 0  NEXTF
98 4 6 0  NEXTI
50 4 7 0  P R I N T
-
( D O W N 2 1 "
FD 4 8 0  I FMDS"D"THENPRI NT"[ DOWN

.RIGHT]ENTER TEXT TO BE DECI
P H E R E D 1
-
: G O T 0 5 0
0

9E 4 9 0  PRI NT"I DOWN, RI GHT)ENTER
TEXT TO BE ENCI PHERED! "

07 5 0 0  I NP UT " I R I G HT2 ) " ; TS
BE 5 1 0  LT=LEN(TS) : G=LT* 2
63 5 2 0  DI MG(G)
D1 5 3 0  FORI =1TOLT
EA 5 4 0  I FI >LTTHEN570
9F 5 5 0  I FMI DS ( TS , I , 1 ) >. • "A "A NDMI

DS ( TS , I , 1 ) <="Y "THE N5 7 0
51 5 6 0  PRI NT"[ CLR. DOWN, RI GHT2: 1.

ETTERS A Y  ONLY ! " : FO RI =1 T0 8
00:NEXT:RUN

07 5 7 0  NEXTI
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L I S T I N G S

68 220 P R I N T
-
( D O W N 2 .
R I G H T I P
L E A S

6
4
.
1
4
4
.
2
0
8
,
7
4
.
1
6
0
,
6
,
1
3
2
.
2
5
1
.

E WAI T -  POKE1NG I N  MACHINE 3 2 . 1 6 5 . 2 5 5 . 2 3 7 8
CODE" 51 610 DA TA 1 6 6 , 2 5 2 . 1 3 3 , 2 5 2 . 1 6 4 ,D1 230 G051jB470: POKE53280. 0 1 4 4 . 2 0 8 . 5 9 , 1 6 4 . 2 5 1 . 1 3 6 , 2 0 8 . 2BD 240 PRI NT"I CLR, DOWN2. RI GHTI P 3 8 . 1 6 4 . 2 5 2 . 3 2 , 2 8 2 3
ASSWORD PROTECTOR M/ C NOW I N 91 620 DA TA 2 0 5 . 1 8 9 , 3 2 . 5 9 . 1 7 1 , 3 2MEMORY" . 1 6 5 . 2 5 5 , 1 6 6 , 1 4 4 . 2 0 8 . 3 9 , 1 7 0 ,

30 250 PRI NT"(DOWN2, RI GHT2I SELE 2 4 0 . 6 , 3 2 , 2 1 1 3
CT OPTION ( 1
-
3 )
-

84 630 DA TA 2 1 0 . 2 5 5 , 7 6 , 1 8 1 . 1 9 2 . 3
72 260 PRI NT"[ DOWN2, RI GHT2] ( 1 ) 2 . 2 1 5 . 1 7 0 , 3 2 . 2 5 0 . 1 9 2 , 3 2 , 2 2 8 .

SAVE CODE TO  DI S K
-

2 5 5 . 2 0 1 . 3 , 2 5 2 4
63 270 P R I N T

-
( D O W N . R
I G H T 2 1 (
2 )  
S

ES 640 DA TA 2 4 0 . 3 4 . 2 0 1 . 3 2 . 2 0 8 . 9 .
AVE CODE TO TAPE" 3 2 . 2 2 8 . 2 5 5 , 2 4 0 , 2 5 1 , 2 0 1 , 3 . 2 4 0E3 280 P R I N T
-
( D O W N . R
I G H T 2 I (
3 )  
E

. 2 1 , 1 6 0 . 2 3 5 5
X I T
-

E3 650 DA TA 4 , 2 0 8 . 1 8 4 . 3 2 . 7 0 . 2 4 6 ,
DD 290 G E T A S A F A S =

-
" T 1 - ( E N 2 9 0

1 6 9 , 3 . 1 6 0 , 1 9 3 . 3 2 . 3 0 . 1 7 1 . 3 2 . 2
BA 300 A=VAL(AS): I FA UO RA ) 3 THE N 28 , 255 . 2017

290 4D 660 DA TA 2 4 0 , 2 5 1 , 2 0 8 . 3 . 3 2 , 7 0 .
9A 310 I FA=3THEN430 2 4 6 , 7 6 . 3 1 . 1 9 2 . 1 6 2 . 6 . 3 2 , 5 9 , 1 7
E3 320 AS"PREPARE CASSETTE FOR 1. 202 , 1981

SAVING":D=1 DO 670 DA TA 2 0 8 , 2 5 0 , 9 6 , 5 , 1 3 . 3 2 . 3
F2 330 I F A = 1 T H E N A S

,
. " P L A C E  
R E Q U I

2 . 3 2 . 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 . 6 5
RED DI SK  I N  D R I V E " : D 8 . 957

CC 340 PRI NT" [ CLR. RI GHT] " : A S : P R OE 680 DA TA 7 8 . 8 9 , 3 2 , 7 5 . 6 9 . 8 9 . 3 2
INT"(DOWN3,RIGHT3iPRESS ANY . 8 4 , 7 9 . 3 2 , 6 7 , 7 9 . 7 8 . 8 4 , 7 3 . 7 8 .
KEY WHEN READY" 1118

E2 350 POKE196, 0: WAI T196. 1: POKE E7 690 DATA8 5 , 6 9 , 1 3 , 0 , 1 6 0 . 1 , 1 7 7
198, 0 . 4 3 . 2 0 8 . 4 9 . 1 6 9 . 5 2 . 1 6 0 . 1 9 3 , 3 2

C6 360 REM   S A V E  MACHINE . 30, 1441
CODE 02 700 DA TA 1 7 1 , 7 6 , 2 3 0 , 1 9 2 , 1 4 7 , 5

36 370 5 Y S 5 7 8 1 2 1
3
. P R O T E C T O R  
M / C

, 1 7 . 3 2 . 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 3 2 , 6 9
". D. 1 ; REM *  FI LENAME * 82 . 1213

F3 380 POKE193. 0: P0KE194, 192: RE 58 710 DA TA 8 2 . 7 9 . 8 2 . 3 2 . 4 5 , 3 2 . 7 8
M *  START ADDRESS TO SAVE ( $ . 7 9 , 3 2 , 6 6 . 6 5 . 8 3 , 7 3 . 6 7 , 3 2 , 8 0 ,
C000) * 1007

79 390 POKE174, 159: P0KE175. 199: 34 720 DA TA 8 2 . 7 9 . 7 1 . 8 2 , 6 5 . 7 7 . 1 3
REM *  END ADDRESS TO SAVE-1 , 1 3 . 1 3 , 1 3 , 0 , 1 6 9 , 2 1 , 1 6 0 , 1 9 7 . 3
(SC79E) * 2 . 1087

lE 400 REM 75 730 DA TA 3 0 . 1 7 1 . 3 2 . 2 2 8 . 2 5 5 , 2 0
81 410 SY562957: REM *  PERFORM S 1 , 6 8 , 2 4 0 , 6 , 2 0 1 , 8 4 . 2 4 0 , 7 , 2 0 8 ,

AVE 243 . 162 , 2376
2A 420 REM E4 740 DA TA 8 . 7 6 . 1 1 8 . 1 9 3 . 1 6 2 , 1 , 3
F3 430 PRI NT"(CLR. DOWN, RI GHTI OK 2 . 1 8 6 , 2 5 5 , 1 6 9 , 1 5 . 1 6 0 , 1 9 6 . 3 2 ,

AY -  SYS49152 TO  PROTECT A P 3 0 , 1 7 1 , 1 8 0 4
ROGRAM" 78 750 DA TA 1 6 9 . 0 . 1 3 3 , 2 , 3 2 „ 8 , 1 9 6

39 440 END , 3 2 , 2 2 8 , 2 5 5 , 2 4 0 , 2 5 1 . 2 0 1 . 1 3 . 2
OE 470 F O R L *

0
0 T 0 1 2 2 ;
C X O : F O R
D = O T

4 0 , 4 4 , 2 0 4 4
015:READA:CX=CX+A:P0KE49152+ FE 760 DA TA 2 0 1 , 3 2 , 2 4 0 . 1 2 , 2 0 1 . 2 0
L*164-D.A;NEXTD ' 2 4 0 , 2 4 , 2 0 1 , 4 8 . 1 4 4 . 2 3 5 , 2 0 1 , 9

68 480 POKE53280, (PEEK(53280)AN 1 , 1 7 6 , 2 3 1 . 2 2 9 7
D15)-1-1 33 770 DA TA 1 6 6 . 2 , 2 2 4 . 1 4 , 1 7 6 , 2 2 5

7C 490 READA: I FA<>CXTHENPRI NT
-
E

. 1 5 7 , 3 7 . 1 9 6 , 3 2 , 2 1 0 , 2 5 5 , 2 3 0 . 2
RROR I N  L I NE " ; 5 1 0 1 - ( L * 1 0 ) : S TO . 208 , 215 , 2349

38 780 DA TA 1 6 6 . 2 , 2 4 0 . 2 1 1 . 3 2 , 2 1 0
87 500 NEXTL: RETURN . 2 5 5 . 1 9 8 . 2 . 7 6 , 1 3 5 . 1 9 3 . 1 6 6 . 2 .
F4 510 DA TA 1 6 5 . 1 5 7 . 4 8 , 1 . 9 6 . 1 7 3 , 240 , 199 , 2327

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

C3 790 DA TA 1 6 9 . 4 0 . 1 5 7 , 3 7 , 1 9 6 , 2 3
141 , 92 . 1836 2 . 1 6 9 . 8 8 , 1 5 7 , 3 7 . 1 9 6 . 2 3 2 , 1 3 8 .

60 520 DA TA 1 9 2 . 1 4 2 . 9 1 , 1 9 2 . 1 4 0 . 9 1 6 2 , 3 7 , 1 6 0 . 2 2 0 7
3
,
1
9
2
,
1
6
9
,
0
,
1
4
1
.
3
2
.
2
0
8
,
1
4
1
.
3

6C 800 DA TA 1 9 6 , 3 2 , 1 8 9 , 2 5 5 . 1 6 9 , 1
3 . 2 0 8 , 1 6 9 , 2 1 4 3 , 1 3 3 , 2 0 4 , 3 2 , 6 3 , 1 7 1 . 3 2 , 2 1 5 , 1 7

89 530 DA TA 5 4 , 1 6 0 . 1 9 6 . 3 2 , 3 0 , 1 7 1 0 , 3 2 . 6 8 . 1 9 6 2
, 3
2
,
2
2
8 ,
2
5
5 ,
2
0
1 .
1
3
3 .
2
0
8 .
3 .
7
6

33 810 DA TA 2 2 9 . 1 6 9 . 1 9 9 , 1 6 0 , 1 9 8 ,
. 3 6 . 1 9 3 , 2 0 0 8 3 2 . 3 0 , 1 7 1 , 1 6 9 , 0 , 1 3 3 . 2 , 3 2 . 8 . 1

5C 540 DA TA 2 0 1 . 1 3 4 . 2 0 8 , 3 , 7 6 , 9 4 , 9 6 , 3 2 , 1 7 6 0
1 9 2
,
2 0 1
,
1 3 6
.
2 0 8
,
2 3 5
.
3 2 .
6 8 .
2 2

70 820 DA TA 2 2 8 , 2 5 5 . 2 4 0 , 2 5 1 , 2 0 1 .
9 , 1 7 3 . 9 1 , 2 2 8 1 1 3 , 2 4 0 , 4 3 , 2 0 1 , 2 0 . 2 4 0 . 2 7 , 2 0 1 .

9D 550 DA TA 1 9 2 . 1 4 1 , 3 3 , 2 0 8 . 1 7 3 , 9 6 5 , 1 4 4 , 2 3 9 , 2 6 0 8
2 , 1 9 2 , 1 4 1 . 3 2 , 2 0 8 . 1 7 3 , 9 3 , 1 9 2 . DP. 830 DA TA 2 0 1 , 9 0 , 1 7 6 , 2 3 5 . 1 6 6 . 2
1 4 1 , 1 3 4 , 2 . 2 1 4 7 , 2 2 4 , 1 5 , 1 7 6 . 2 2 9 . 3 2 , 2 1 0 , 2 5 5 , 5

9F 560 DA TA 2 4 , 1 6 2 , 2 0 . 1 6 0 . 0 . 3 2 , 2 6 , 2 3 3 , 6 4 . 2 3 6 4
4 0 . 2 5 5 , 7 6 , 1 1 6 . 1 6 4 . 2 4 6 , 2 5 4 . 1 4 89 840 DA TA 1 5 7 . 7 . 1 9 9 . 2 3 0 , 2 , 2 0 8 .
. 32 , 68 , 1863 2 1 6 . 1 6 6 . 2 . 2 4 0 , 2 1 2 , 3 2 . 2 1 0 . 2 5 5

BB 570 DA TA 2 2 9 , 3 2 . 2 5 0 , 1 9 2 , 1 6 9 , 4 . 198 . 2 , 2336
8
.
1
3
3
,
2
5
2
.
1
6
9
.
2
,
1
3
3
,
2
5
3
.
1
6
9
.

3C 850 DA TA 7 6 . 2 3 6 , 1 9 3 , 1 6 6 . 2 . 2 4 0
0 . 1 3 3 . 1 4 4 , 2 3 0 8 , 2 0 0 . 1 6 9 , 0 , 1 5 7 , 7 , 1 9 9 , 3 2 . 6 3 . 1

8A 580 DA TA 1 6 9 . 3 6 . 1 3 3 , 2 5 1 . 1 6 9 . 2 71 , 169 . 2080
5 1 . 1 3 3 . 1 8 7 . 1 6 9 . 0 . 1 3 3 , 1 8 8 , 1 6 5 CC 860 DA TA 1 . 1 3 3 . 2 0 4 . 3 2 . 2 1 5 , 1 7 0
. 2 5 3 . 1 3 3 . 1 8 3 . 2 5 5 3 . 3 2 , 5 9 , 1 9 5 , 1 6 0 . 0 , 1 5 2 . 1 5 3 . 7 . 1

58 590 DA TA 1 6 9 . 8 , 1 3 3 . 1 6 6 . 1 6 9 , 9 6 99 , 200 . 1912
. 1 3 3 . 1 8 5 , 3 2 . 2 1 3 . 2 4 3 . 1 6 5 , 1 8 6 . 7E 870 DA TA 1 9 2 , 8 0 , 2 0 8 , 2 4 8 . 1 6 9 . 9
32 . 180 . 255 . 2385 0 , 1 3 3 , 2 5 1 , 1 6 9 , 1 0 , 1 3 3 . 2 5 2 . 2 4 .

48 600 DA TA 1 6 . 1 8 5 , 3 2 . 1 5 0 . 2 5 5 . 1 88 165 . 45 , 133 , 2302
880 DA TA 9 8 , 1 3 3 , 1 0 5 , 1 0 5 . 8 9 . 1 3

40 5 8 0  I FLT>1THEN600
DA 5 9 0  RUN
77 6 0 0  FORY=11T024: POKE781. Y: SY

859903: NEXTY
7
C 
6
1
0  
P
0
K
E
7
8
2
.
0
:
P
O
K
E
7
8
1
,
1
2
:
S
Y
5

65520
05 6 2 0  PRI NT"[ RVSON, C7I  KEYWORD

(SPC8); I RVSOFF. WHI TE) " ; M $
6C 6 3 0  I FMDS "D"THE NP RI NT" ( RV 5 0

N. C7) ENCI PHERED TEXT: [ RVSOF
F, WHI TE]  " ; TS : G O T0 8 1 0

54 6 4 0  P R I N T
-
( R V S O N , C 7 ]  
D E C I P
H E

RED TEXT: I RVSOFF, WHI TEI  " T S
FD 6 5 0  P R I N T
-
( R V S O N , C 7 )  
E N C I P
H E

RED TEXT: I RVSOFF. WHI TE]  - ;
17 6 6 0  FORI 1TOLTSTEPG
BD 6 7 0  T=G - 1
BA 6 8 0  I FI +T>L TTHE NT=L T- I
81 6 9 0  FORF=OTOT
AB 7 0 0  DS. * MI DS(T$ , I . I . F. 1 ) : LASC(

D V - 6 4
08 7 1 0  A. -P(L)
9E 7 2 0  G ( F
4 .
1 ) = I N T ( (
A - 1 ) /
5 ) - 4 - 1

59 7 3 0  G ( F
4
T
+ 2 ) . * A - 5
* ( G ( F 4 - 1
) - 1 )

AA 7 4 0  NEXTF
9C 7 5 0  FO RF0 T0 2 * TS TE P 2
34 7 6 0  C- ( 6 ( F+1 ) - 1 ) * 5 - 0 - G ( F4 2 )
32 7 7 0  PRI NTCHRS ( K ( C ) + 6 4 ) ;
D3 7 8 0  NEXT?
E4 7 9 0  NEXT!
05 8 0 0  G0T0960
DE 8 1 0  PRI NT"[ RVSON, C7)  DECI PHE

RED TEXT: I RVSOFF, WHI TE)
5C 8 2 0  FORI =I TOLTSTEPG
1A 8 3 0  T G - 1
FT 8 4 0  I FI l -T>LTTHEN T - L T - I
DO 8 5 0  FO RFO TO T
37 8 6 0  DS-MI DS(T$ . / 4 -F. 1 ) : C. -ASC(

D$ ) - 6 4
lA 8 7 0  A - P ( C)
A3 8 8 0  G ( F * 2 + 1 ) I N T H A - 1 ) / 5 ) + 1
88 8 9 0  G(F* 24-2) . * A-5* (G(F* 24-1) -1

48 9 0 0  NEXTF
04 9 1 0  FORF=OTOT
2C 9 2 0  1 , =(G(F41 ) -1 ) * 5+G(F+T421
A9 9 3 0  PR1NTCHR$ ( K ( L ) 4 6 4 ) :
73 9 4 0  NEXTF
84 9 5 0  NEXTI
32 9 6 0  PRI NT: PR1NTTAB(12)"(DOWN

4I TRY ANOTHER Y / N "
76 9 7 0  GETAS: I FAS. -""THEN970
AD 9 8 0  I FAS- "Y"THENRUN
C2 9 9 0 . I F A S =
-
N
-
T H E N P R I N T "
[ C L R ] "

;END
DC 1 0 0 0  G0T0970

I
P
R
O
G
R
A
M
:  
P
,
P
R
O
T
E
C
T
O
R
-
D
A
T
A

El 1 0 0  REM k

88 1 1 0  REM *
CTOR

84 1 2 0  REM k

91 1 3 0  REM *  B Y  N. HI GGI NS APRI
L 1 9 8 8

90 1 4 0  REM •

PASSWORD PROTE

F6 1 5 0  REM *

43 1 6 0  REM *  M / C  PROGRAM TO PR
OTECT A

4E 1 7 0  REM *  B A S I C  PROGRAM I N
MEMORY;

BC 1 6 0  REM *  W I T H  A  SECRET PAS
SWORD !

E7 1 9 0  REM
* * * * * *  * * * * *

47 2 0 0  REM
28 2 1 0  PRI NTCHRS(147) : P0KE53281

,0: P0KE646 , 7
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3 , 2 5 3 , 1 3 3 . 1 0 0 . 1
.
6 5 , 4 6 , 1 3 3 , 9 9 ,

69 1160 DA TA 1 7 , 1 7 , 1 7 . 3 2 , 3 2 , 6 9 , 7 69 1440 DA TA 1 5 7 , 2 0 0 , 9 . 2 3 0 , 2 . 2 0 8
133 , 106 , 105 . 1936 8 . 6 4 . 6 9 3 2 . 3 2 . 7 0 . 7 3 . 7 6 . 6 9 . 7 8 , 2 1 6 . 1 6 6 , 2 , 2 4 0 , 2 1 2 . 3 2 . 2 1 0 . 2 5

68 890 DA TA 0 . 1 3 3 , 2 5 4 , 1 3 3 . 1 0 1 . 2 3 , 895 5 . 1 9 8 , 2 , 2 3 3 9
0 . 2 5 4 , 2 3 0 , 2 5 4 , 2 3 0 , 1 0 1 . 2 3 0 . 1 0 FB 1170 D A T A 6 5 . 7 7 . 6 9 , 5 8 . 0 3 , 0 3 73 1450 DA TA 7 6 , 1 1 2 . 8 , 1 6 6 , 2 , 2 4 0 ,
1 , 5 6 . 1 6 5 . 2 5 3 . 2 7 2 5 2 0 0 . 1 6 9 . 0 . 1 5 7 . 2 0 0 , 9 , 1 6 9 . 1 , 1 3

98 900 DA TA 2 2 9 , 2 5 1 , 1 3 3 , 1 0 7 , 1 3 3 , 6D 1180 DA TA 0 , 0 , 0 . 0 . 0 . 0 . 1 4 7 , 1 7 . 3 . 204 . 1846
1 0 9 . 1 6 5 . 2 5 4 . 2 2 9 . 2 5 2 . 1 3 3 . 1 0 8 . 1 5 8 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 . 3 2 . 3 2 , 5 4 6 PC 1460 DA TA 3 2 , 6 8 , 2 2 9 . 1 6 9 , 2 0 0 . 1
1 3 3 , 1 1 0 , 2 3 0 , 1 0 8 , 2 6 8 4 A6 1190 DA TA 2 2 8 . 2 2 8 . 2 2 8 . 2 2 8 , 2 2 8 3 3 , 2 5 3 , 1 6 9 . 9 . 1 3 3 . 2 5 4 . 1 6 9 , 0 , 1

50 910 DA TA 2 3 0 . 1 1 0 . 1 6 0 . 0 . 1 7 7 , 9 8 . 2 2 8 . 2 2 8 . 2 2 8 . 2 2 8 . 2 2 8 , 2 2 8 . 2 2 8 3 3 , 2 . 1 6 9 , 2 1 2 2
, 1 4 5 , 2 5 3 , 1 6 5 , 1 0 7 . 2 0 8 , 6 , 1 9 8 , 1 , 2 2 8 , 2 2 8 , 2 2 8 , 2 2 8 . 3 6 4 8 9E 1470 DA TA 1 5 6 . 1 3 3 , 2 5 1 , 1 6 9 , 9 , 1
0 8 , 1 6 5 , 1 0 8 , 2 2 3 8 BE 1200 DA TA 2 2 8 . 2 2 8 , 2 2 8 . 2 2 8 . 2 2 8 3 3 , 2 5 2 , 1 6 2 , 1 . 1 6 0 , 0 , 1 7 7 . 2 5 3 , 2

D1 920 DA TA 2 4 0 , 2 1 , 1 9 6 . 1 0 7 . 1 6 5 . 9 . 2 2 8 , 2 2 8 , 2 2 8 , 2 2 8 . 2 2 8 . 1 3 . 3 2 . 3 4 0 . 4 4 , 2 0 9 . 2 3 5 1
8 . 2 0 8 . 2 , 1 9 8 , 9 9 , 1 9 8 . 9 8 , 1 6 5 , 2 5 2 , 3 2 , 3 2 . 3 2 . 2 4 5 3 A9 1480 DA TA 2 5 1 . 2 4 0 . 1 6 , 2 0 0 , 1 9 2 .
3 . 2 0 8 . 2 . 2 2 6 0 AE 1210 DA TA 3 2 , 3 2 , 1 8 , 3 2 . 4 2 , 4 2 . 3 5 , 2 0 8 , 2 4 7 . 7 2 . 3 2 . 1 2 2 . 9 . 2 3 2 . 1 6

54 930 DA TA 1 9 8 , 2 5 4 . 1 9 8 , 2 5 3 , 7 6 , 1 2 , 8 0 . 6 5 . 8 3 . 8 3 . 8 7 , 7 9 . 8 2 . 6 8 , 3 2 0 , 0 . 1 0 4 , 2 0 9 0
3 2 . 1 9 4 . 1 6 9 . 9 0 . 1 3 3 . 4 3 . 1 6 9 . 1 0 , 3 6 9 44 1490 DA TA 7 6 . 2 0 8 . 8 . 2 0 0 . 1 5 2 . 7 2
1 3 3 , 4 4 , 1 6 5 . 2 2 6 1 52 1220 DA TA 8 0 . 8 2 . 7 9 . 8 4 . 6 9 , 6 7 , 8 . 1 6 4 , 2 . 1 3 8 . 1 5 3 . 2 1 6 . 9 . 1 0 4 . 1 5 3

C5 940 DA TA 1 0 0 . 1 3 3 . 4 5 . 1 6 5 . 1 0 1 . 1 4 . 7 9 , 8 2 , 3 2 . 4 2 . 4 2 . 3 2 . 1 3 . 1 3 , 3 2 . 2 3 2 , 9 , 1 8 9 6
3 3 , 4 6 , 3 2 , 5 1 . 1 6 5 . 3 2 . 8 9 , 1 6 6 . 1 7 . 912 F4 1500 DA TA 2 3 0 . 2 . 2 3 0 . 2 5 3 . 2 0 8 . 2
3 . 9 0 , 1 0 , 1 5 3 1 65 1230 DA TA 3 2 . 3 2 , 3 2 . 3 2 . 3 2 . 3 2 , 3 , 2 3 0 , 2 5 4 , 7 6 , 1 9 2 3 , 1 6 9 . 2 1 6 . 1 3

21 950 DA TA 7 3 , 2 5 5 , 1 4 1 , 1 0 3 , 1 9 9 . 1 2 , 3 2 . 3 2 . 3 2 . 4 0 . 6 7 , 4 1 , 3 2 . 7 8 . 4 6 3 . 2 5 1 . 1 6 9 . 2 6 2 3
6 9 3 , 1 4 1 , 9 0 , 1 0 , 1 6 2 , 0 . 1 8 9 . 6 4 . , 624 E6 1510 DA TA 9 , 1 3 3 , 2 5 2 , 1 6 2 , 0 , 1 3 4
197 , 157 , 1950 39 1240 DA TA 7 2 . 7 3 . 7 1 . 7 1 . 7 3 . 7 8 , E . 2 . 1 6 0 . 0 . 1 7 7 . 2 5 1 . 2 4 0 . 2 3 . 1 6 6 .

BC 960 DA TA 1 3 , 1 8 9 , 6 4 , 1 9 8 , 1 5 7 , 1 3 , 3 2 . 4 9 , 5 7 , 5 6 , 5 6 , 1 3 , 1 3 , 1 3 , 1 3 2 , 1 5 7 . 1 8 6 8
. 9 . 2 3 2 . 2 0 6 . 2 4 1 . 1 8 9 . 6 4 . 1 9 9 , 1 5 . 823 C7 1520 0 A TA 2 4 8 , 9 , 2 0 0 . 1 7 7 . 2 5 1 . 2
7 , 1 , 1 9 1 8 4D 1250 DA TA 3 2 , 3 2 , 3 2 . 3 2 , 3 2 . 3 2 . 3 4 0 , 8 , 1 5 7 , 8 , 1 0 . 2 3 0 , 2 . 2 0 0 , 2 0 8 .

40 970 DA TA 1 0 . 2 3 2 , 2 2 4 , 8 9 . 2 0 8 . 2 4 2 , 3 2 . 3 2 , 3 2 , 3 2 . 3 2 . 3 2 . 3 2 , 3 2 , 3 2 234 , 169 , 2351
5 , 1 6 9 , 1 , 1 3 3 , 4 3 , 1 6 9 . 8 , 1 3 3 . 4 4 . . 512 2 . 1530 DA TA 2 0 . 1 4 1 . 5 4 . 9 . 1 6 5 . 2 5 1
32 , 89 , 1829 DD 1260 DA TA 8 3 , 6 9 , 7 6 , 6 9 , 6 7 , 8 4 . 1 , 2 0 1 , 2 3 2 . 2 4 0 . 1 3 . 1 6 9 , 2 3 2 , 1 3 3 .

FA 980 DA TA 2 2 5 . 1 6 9 . 1 . 1 3 3 . 2 5 1 . 1 6 3 , 1 3 , 1 3 . 3 2 . 3 2 , 3 2 , 3 2 . 3 2 , 4 0 , 7 0 2 5 1 . 1 6 9 , 9 , 2 2 8 9
9 , 8 , 1 3 3 , 2 5 2 . 1 6 9 , 9 0 , 1 3 3 , 2 5 3 , 1 , 757 88 1540 DA TA 1 3 3 . 2 5 2 , 1 6 0 3 , 7 6 , 1 0
6 9 . 1 0 . 1 3 3 . 2 2 9 8 0 2 1270 DA TA 4 9 , 4 1 , 3 2 . 3 2 . 8 0 . 8 2 . 7 . 9 . 1 6 0 . 0 . 1 3 2 . 2 , 1 6 9 . 1 5 6 . 1 3 3 . 2

58 990 DA TA 2 5 4 , 1 6 0 . 0 , 1 7 7 , 2 5 3 . 1 4 9 . 8 4 , 6 9 . 6 7 . 8 4 , 3 2 . 6 6 . 6 5 , 8 3 . 7 3 5 1 . 1 6 9 . 1 8 1 4
5 . 2 5 1 , 1 6 5 . 1 0 9 . 2 0 8 . 6 , 1 9 6 . 1 1 0 , . 1018 lE 1550 DA TA 9 , 1 3 3 . 2 5 2 , 1 6 4 , 2 . 1 8 5
165 , 110 , 240 , 2551 E5 1280 DA TA 6 7 , 3 2 , 8 0 . 8 2 , 7 9 , 7 1 . 6 . 2 4 1 9 , 9 , 2 4 0 , 2 2 . 3 2 , 1 0 8 . 9 . 1 8 5 . 8

81 1000 DA TA 1 7 . 1 9 8 . 1 0 9 , 2 3 0 , 2 5 3 , 2 , 6 5 , 7 7 . 1 3 . 1 3 . 3 2 . 3 2 . 3 2 . 3 2 . 3 2 . 10 , 1616
2 0 8 , 2 . 2 3 0 , 2 5 4 . 2 3 0 . 2 5 1 , 2 0 8 . 2 . , 821 03 1560 DA TA 1 6 8 , 1 3 6 . 1 7 7 . 2 5 1 . 1 6 4
2 3 0 , 2 5 2 . 7 6 . 2 7 5 0 12 1290 DA TA 4 0 . 7 0 . 5 1 . 4 1 . 3 2 . 3 2 , 8 . 2 . 2 1 7 . 1 8 4 , 9 , 2 0 8 , 1 3 , 2 3 0 , 2 , 7 6

FO 1010 DA TA 3 . 1 9 5 . 1 6 9 , 1 , 1 3 3 , 4 3 . 2 . 6 9 . 6 5 . 6 8 , 3 2 , 6 8 , 7 3 , 8 3 . 7 5 . 3 2 , 6 0 . 9 . 1 9 0 6
1 6 9 , 6 . 1 3 3 . 4 4 . 1 6 5 . 1 0 5 , 1 3 3 . 4 5 . , 913 EF 1570 DA TA 1 8 5 , 1 8 4 , 9 , 2 0 8 , 3 , 7 6 ,
165 , 106 . 1617 D4 1300 DA TA 6 8 . 7 3 . 8 2 , 6 9 , 6 7 , 8 4 . 7 2 4 . 1 0 . 7 6 . 5 6 . 1 0 . 2 0 1 . 1 . 2 4 0 . 9 . 1

18 1020 DA TA 1 3 3 . 4 6 . 3 2 , 5 1 , 1 6 5 , 3 2 9 , 8 2 , 8 9 , 1 3 . 1 3 . 3 2 , 3 2 . 3 2 , 3 2 . 3 2 70. 1462
. 8 9 . 1 6 6 . 7 6 . 3 1 . 1 9 2 . 1 6 9 . 7 . 1 3 3 . , 879 OF 1580 DA TA 3 2 . 1 2 2 . 9 . 2 0 2 . 2 2 4 . 1 .
253 , 169 , 1744 D9 1310 DA TA 4 0 , 7 0 . 5 5 , 4 1 , 3 2 , 3 2 , 6 2 0 6 . 2 4 6 , 9 6 , 2 4 . 1 6 5 , 2 5 1 , 1 0 5 . 5 .

92 1030 DA TA 1 9 9 . 1 3 3 , 2 5 4 , 1 6 9 . 0 . 1 9 . 8 8 . 7 3 , 8 4 . 3 2 . 8 4 , 7 9 . 3 2 , 6 6 . 6 5 133 . 251 . 2076
3 3 , 2 . 1 6 9 , 2 2 1 . 1 3 3 , 2 5 1 . 1 6 9 , 1 9 8 , 942 78 1590 DA TA 1 6 5 . 2 5 2 . 1 0 5 . 0 . 1 3 3 . 2
, 1 3 3 , 2 5 2 . 1 6 2 . 2 5 7 8 E7 1320 DA TA 8 3 . 7 3 . 6 7 , 1 3 . 0 . 1 4 7 , 1 5 2 . 9 6 , 1 5 8 , 1 7 , 1 7 , 1 7 , 2 9 . 2 9 . 6 9 .

01 1040 DA TA 1 . 1 6 0 . 0 . 1 7 7 . 2 5 3 . 2 4 0 7 . 1 7 . 1 7 . 1 7 , 1 7 , 3 2 . 3 2 , 3 2 . 3 2 . 3 2 7 8 , 8 4 , 1 5 0 1
, 4 4 , 2 0 9 . 2 5 1 . 2 4 0 . 1 6 , 2 0 0 , 1 9 2 . 5 , 628 F8 1600 DA TA 6 9 . 8 2 . 3 2 . 6 0 . 6 5 . 8 3 . 6
. 2 0 8 . 2 4 7 , 2 4 4 3 AC 1330 DA TA 8 3 . 6 5 . 8 6 . 6 9 , 3 2 . 8 4 . 7 3 , 8 7 . 7 9 , 8 2 , 6 8 . 5 8 . 0 , 1 4 , 5 , 9 , 8 9

CD 1050 DA TA 7 2 . 3 2 . 2 5 0 , 1 9 5 , 2 3 2 . 1 9 , 3 2 , 6 8 . 7 3 , 8 3 , 7 5 . 3 2 , 7 9 . 8 2 . 3 2 6
6 0 , 0 , 1 0 4 , 7 6 , 8 7 , 1 9 5 , 2 0 0 . 1 5 2 , 7 , 1054 2A 1610 DA TA l 2 , 8 , 7 , 1 9 , 1 5 , 1 1 , 1 . 2
2 . 1 6 4 . 2 , 1 9 9 3 95 1340 DA TA 8 4 . 6 5 . 8 0 , 6 9 . 4 6 . 4 6 , 4 0 5 . 2 , 3 . 4 . 6 . 1 0 . 1 3 . 1 6 . 1 7 . 1 6 9

E l 1060 DA TA 1 3 8 , 1 5 3 , 2 3 , 1 9 9 . 1 0 4 , 6 , 4 6 , 4 0 , 8 4 , 4 7 , 6 8 , 4 1 . 1 3 , 0 , 0 , 7 C3 1620 DA TA 1 8 , 2 0 , 2 1 , 2 2 . 2 3 , 2 4 , 0
1 5 3 . 3 9 . 1 9 9 , 2 3 0 . 2 . 2 3 0 . 2 5 3 , 2 0 8 75 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 . 1 2 8
, 2 , 2 3 0 , 2 5 4 , 2 4 1 7 59 1350 D A T A 7 1 , 8 3 3 . 1 5 8 . 5 0 . 4 9 , 17 1630 DA TA 0 , 0 . 0 . 0 , 0 , 0 . 0 . 0 , 0 , 0

43 1070 DA TA 7 6 . 7 1 . 1 9 5 . 1 6 9 . 2 3 . 1 3 5 0 . 4 9 , 5 8 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 2 0 . 6 , 0 , 0 , 0 , 0 , 0 . 0 , 0
3 , 2 5 1 . 1 6 9 , 1 9 9 , 1 3 3 , 2 5 2 , 1 6 2 , 0 , 13 1D 1640 DA TA 0 , 0 . 0 . 0 , 0 . 0 . 0 , 0 , 0 , 0
1 3 4 . 2 . 1 6 9 . 2 1 3 8 E8 1360 DA TA 2 0 . 2 0 . 2 0 . 2 0 . 5 . 4 2 . 4 2

62 los e  DA TA 1 5 0 , 1 4 1 , 1 9 4 , 1 9 5 , 1 6 0 . 3 2 . 8 0 . 6 5 , 8 3 . 8 3 , 8 7 , 7 9 , 8 2 , 6 8 . 28 1650 D A T A 0 . 0 . 0 . 0 . 0 . 0 3 , 0 3 . 0
, 0 , 1 7 7 . 2 5 1 . 2 4 0 . 2 3 . 1 6 0 2 . 1 5 7 , 828 , 0 . 0 . 0 . 0 . 0 . 0 . 0
5 5 , 1 9 9 , 2 0 0 , 2 3 1 0 OB 1370 DA TA 3 2 , 8 0 , 8 2 . 7 9 , 8 4 . 6 9 . 6 31 1660 DA TA 0 . 0 . 0 , 0 . 0 . 0 , 0 . 0 . 0 , 0

BE 1090 0 A TA 1 7 7 . 2 5 1 , 2 4 0 , 8 , 1 5 7 . 7 7 . 8 4 . 7 9 . 8 2 , 3 2 . 4 2 . 4 2 . 1 3 . 1 3 , 2 9 . 0 , 0 . 0 , 0 , 0 , 0 . 0
1 , 1 9 9 , 2 3 0 . 2 . 2 0 0 , 2 0 6 . 2 3 4 . 1 6 9 , .909 3F 1670 DATA 0 3 . 0 . 0 . 0 3 . 0 , 0 , 0
1 6 0 . 1 4 1 , 1 9 4 . 2 6 4 1 83 1380 DA TA 2 9 , 2 9 . 4 0 , 6 7 . 4 1 . 3 2 . 7 . 0 . 0 . 0 , 0 . 0  L1 0

25 1100 DA TA 1 9 5 . 1 6 5 . 2 5 1 , 2 0 1 . 3 9 , 8 , 4 6 . 7 2 . 7 3 . 7 1 . 7 1 . 7 3 . 7 8 , 8 3 , 3 2 4D 1680 DATA0 ' 3 . 0 , 0 . 0 . 0 . 1 6 9 , 2
2 4 0 , 1 3 , 1 6 9 , 3 9 , 1 3 3 , 2 5 1 . 1 6 9 , 1 9 .915 3 7 . 1 4 1 . 4 0 , 3 , 1 6 9 , 9 0 , 1 3 3 , 4 3 , 1 0
9 , 1 3 3 , 2 5 2 , 1 6 0 , 2 6 0 9 DF 1390 DA TA 4 9 , 5 7 . 5 6 , 5 6 , 1 3 . 0 . 0 , 25

59 1110 DA TA 0 . 7 6 . 1 5 0 , 1 9 5 , 1 6 0 . 0 . 0 . 3 2 . 6 8 , 2 2 9 , 1 6 9 , 0 . 1 4 1 , 3 2 , 2 0 8 82 1690 DA TA 1 6 9 , 1 0 . 1 3 3 , 4 4 , 1 6 0 . 0
1 3 2 , 2 , 1 6 9 . 2 2 1 , 1 3 3 . 2 5 1 , 1 6 9 . 1 9 . 1110 . 1 6 9 . 0 . 7 3 . 2 5 5 . 1 4 5 . 4 3 . 1 6 9 . 1 7 4
6 . 1 3 3 . 2 5 2 . 2 2 4 1 63 1400 DATA141 , 33 . 208 . 169 . 234 . , 1 3 3 , 1 0 6 , 1 7 8 3

73 1120 DA TA 1 6 4 , 2 , 1 8 5 , 5 5 , 1 9 9 , 2 4 1 4 1 . 4 0 , 3 . 1 6 9 . 1 3 6 . 1 6 0 . 9 . 3 2 , 3 0 90 1700 DA TA 1 6 9 . 1 6 7 . 1 3 3 . 1 0 7 . 3 2 ,
0 . 2 0 . 3 2 . 2 3 6 . 1 9 5 , 1 8 5 . 7 1 . 1 9 9 . 1 . 171 , 169 . 1845 8 9 , 1 6 6 , 1 6 9 . 1 , 1 3 3 , 2 5 1 , 1 6 9 . 6 . 1
6 8 . 1 3 6 , 1 7 7 , 2 2 6 4 E0 1410 DATA226 . 133 . 106 , 169 . 252 3 3 , 2 5 2 , 1 6 2 , 2 1 4 1

7A 1130 DA TA 2 5 1 , 1 6 4 , 2 , 1 5 3 , 2 4 7 . 1 . 1 3 3 . 1 0 7 . 1 6 9 . 0 , 1 3 3 , 2 . 1 3 3 . 2 0 4 AC 1710 DA TA 2 . 1 6 0 . 0 . 1 5 2 . 1 4 5 . 2 5 1
9 8 , 2 3 0 . 2 , 7 6 , 2 0 0 , 1 9 5 , 9 6 , 2 0 1 , 1 . 1 3 3 . 2 0 7 , 3 2 . 2 1 3 9 . 2 0 0 . 2 0 8 . 2 5 1 . 2 3 0 , 2 5 2 . 2 0 2 . 2 0 8
, 2 4 0 , 9 , 2 2 6 5 97 1420 DATA228 . 255 , 240 . 251 . 201 . 2 4 6 , 1 4 5 , 2 5 1 . 2 9 0 3

A8 1140 DA TA 1 7 0 . 3 2 . 2 5 0 , 1 9 5 , 2 0 2 , . 1 3 . 2 4 0 . 4 3 , 2 0 1 , 2 0 , 2 4 0 , 2 7 , 2 0 1 45 1720 DA TA 2 0 0 , 1 9 2 , 7 6 . 2 0 8 . 2 4 9 .
2 2 4 , 1 , 2 0 8 , 2 4 8 , 9 6 , 2 4 , 1 6 5 , 2 5 1 , , 6 5 , 1 4 4 . 2 3 9 . 2 6 0 8 1 0 6 . 1 0 6 . 0 3 3 , 0 3 3 . 0 . 0 . 9 9 . 1
1 0 5 . 5 . 1 3 3 . 2 3 0 9 24 1430 DATA201 , 90 . 176 . 235 . 166 , 238

7D 1150 DA TA 2 5 1 , 1 6 5 . 2 5 2 . 1 0 5 . 0 , 1 2 . 2 2 4 , 1 5 . 1 7 6 . 2 2 9 , 3 2 . 2 1 0 , 2 5 5 , F2 1730 0 A TA 9 9 . 5 1 . 1 0 6 . 1 0 7 . 1 7 0 , 4
3 3 . 2 5 2 . 9 6 . 1 6 9 , 0 . 1 3 3 . 2 0 4 . 1 3 3 . 5 6 . 2 3 3 . 6 4 , 2 3 6 4 1 , 1 2 6 , 1 1 9 . 1 0 6 . 2 4 7 . 4 6 , 6 3 . 4 0 . 1
2 0 7 . 9 6 , 1 4 7 , 2 3 4 3 0 4 , 1 0 6 . 5 4 . 1 5 8 5
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LIS T IN G S

C
—
C
1

BE

DO

DATA 2 3 0 ,
7
5 , 1 E 5 , 7
5 , 2 0 =

15251 D A TA  2 3 3 , 1 5 5 , 7 9 , 2 0 5 , 1 3
1 , 5 , 2 0 8 , 2 2 5
1 6 2 9 9  DA TA  3 2 , 1 7 3 , 8 , 1 6 2 , 0 , 1 9
9 , 9 5 , 9
1 6 2 9 7  DA TA  2 4 2 . 5 , 3 2 , 2 1 0 , 2 5 5 ,
2 3 2 , 2 0 e , 4 5

ec
9E

A CK E 2 , 5 2 , L , P 3 K E 2 5 3 , K
5 0 0 5 5  P O K E 4 S , P E E K ! . . 2 5 3 : P O K E 4
5 , P E E K C2 5 2
5 0 1 0 0  P O K E 6 2 1 , 1 3 ; P O K E 1 5 5 , 1 , A
R I N T " C F C ' E ] " ;

PPC5RAM; A F3 G 2 / 5 1 _

£0 1 6 3 2 5  DA TA1,e01,eE,240 16 10 CO TO  5 0 0 2 2
A9 1 5 3 1 3  DA TA  2 5 , 3 2 , 1

7
3 , 8 . 1 6 2 , 0
, 1 9 9 , 1 1 1

79 1 5 5 5 3  DA TA  1 0 , 9 , 1 2 , 0 , 1 5 5 , 5 0 ,

71 16321  D A TA  9 , 2 4 0 , 5 , 3 2 . 2 1 0 , 2 5 52 15021  D A TA  4 9 , 0 , 0 , 0 , 3 2 , 5 9 , 5 2
5 , 2 3 2 , 2 0 5 9 , 1 5 2

AS 1 5 3 2 9  DA TA  2 4 5 . 1 7 4 , 1 2 9 . 9 , 1 7 3 03 1 5 0 0 5  DA TA  0 , 1 4 2 , 1 3 3 , 9 , 3 2 , 1 7
, 1 2 9 , 9 , 3 2 3 , 8 , 1 7 4

98 1 5 3 3 7  DA TA  2 0 5 , 1 5 9 , 5 5 , 1 0 8 , 1 ' E9 1 6 0 1 7  DA TA  1 3 3 , 5 . 1 9 9 , 1 9 5 , 8 , 2
8
.
c
,
p
2
,
c
c

9 0 , 5 , 3 2
SF 1534E DA TA  7 8 . 3 5 , 7 9 , 7 9 , 8 7 , 5 3 C1 1 5 0 2 5  DA TA  2 1 0 , 5 5 5 , 2 3 2 , 2 0 9 , 2

, 3 2 , 4 2 9 5 , 2 3 2 , 1 9 9 , 1 9 5
AD 1 6 3 5 3  DA TA  9 5 , 4 7 , 7 5 . 4 1 , 3 5 , 0 , l A 1E233 DA TA  9 , 5 2 5 , 2 3 2 , 3 2 , 2 0 7 ,

9A , O A 2 5 5 , 2 0 1 , 1 3
2 " 1=351  DA TA  8 3 . 2 2 ,

=
= , 5 9 , 5 9 , 5 =

c c  a -
SA 15041 D A TA  2 0 9 , 2 4 5 , 1 E 0 , 0 , 1 9 5

, 2 , 5 , 2 0 1
SA i c o c c  " P T A  8 3 . 3 2 , 7 3 , 0 3 , 5 9 , 3 D O 1 5 0 4 9  DA TA  4 9 , 1 7 = , 9 , 2 0 1 , 7 , 1 7

8 . 3 5 , 1 2 5
1 5 3 7 7  DA TA  2 , 7 , 1 0 , 4 , 0 , 2 , 2 , 1 2 S3 1 6 0 =7  DA TA  9 , 2 2 9 , 7 , = = , 2 3 3 , 4 5

1 5 3 5 5  DA TA  1 7
. 4
. 2 :
4
, 1 4 1 , 3 7 , .

c•CI
, 2 2 1 , 1 0
15255  DA TA  1 7 6 , 2 9 , 1 5 2 . 1 . 2 4 2 ,

1 7 2 . 1 1 0 , 1 0 , 1 2
A ' 1 6 3 9 3  DA TA  3 , 1 4 1 , 3 9 , 4 , 1 7 3 , 2 2 • •

1 =2 7 3  DA TA  1
7
.
1 2 , 1 4 1 , 1
3 3 , 9 ,
2

. 3 . 2 4 1 0 0 , 2 0 2 , 2 2 0
1=401 DA TA  3 9 . 4 , 1 7 3 , 2 1 , 3 , 1 " :

U
A l 16091 D A TA  1 3 , 1 3 3 . 9 . 1 4 1 , 1 2 9 ,

5 , 1 5 9 , 0
•—• ,
d e - 0 1 5 4 2 9  DA TA  1 = 9 , 4 1 . ' , 2 , 2 . L AcU  l u

,

F l 1 5 0 9 9  DA TA  1 4 1 , 1 2 5 , 9 , 7 5 , 1 0 9 .
0
.
o
3
p
,
0
0

1641-,  DA TA  1 , 2 . 9 8 , 5 5 . 1 3
0
, 2 9
,

,
L
1
c
,
p
c
4

1 5 0 9 7  DA TA  2 0 5 , 7 5 , 1 3 , 9 , 2 3 4 , 1
5 9 , 1 3 5 , 1 2 2

1 5 4 2 5  DA TA  1 5 5 , 9 4 , 1 4 1 , 2 2 . 3 , 1
c o

15105  D A TA  7
3 , 1 5 5 , 9 ,
1 3 3 , 7 4 , 1

5 9 , 4 , 1 4 1 7 3 , 1 3 0 . 9
F7 1 5 4 2 2  DA TA  2 1 , 3 , 1 2 9 , 2 7 , 4 , 1 5 2 1:: 1 5 1 1 3  DA TA  1 3 3 , 7 5 , 1 7 3 , 1 3 1 , 9 ,
90 15441 DATA 47,2D8,160,c,159,

2
=
=
,
1
4
'
,
0

De 1 3 3 , 7 5 , 1 5 0
15121  D A TA  0 , 1 5 2 , 0 , 1 7 7 , 7 3 , 2 2

E5 1E 99e  DA TA  2 2 2 , 1 4 1 , 1 5 7 , 2 , 1 7 3 7F 1 5 1 2 9  DA TA  2 0
9 . 1 4 , 1 5 1 ,
7 5 , 2 4 ,

, 1 , 2 2 0 , 2 0 1 1 0 5 , 1 2 ° , °
D P

1 5 4 5 7  DA TA  9
5 5 , 2 4 2 , 3
7 , 1 5 9 , 2 5

32 1 6 1 3 7  DA TA  1 4 5 , 7 3 , 2 3 0 , 7 5 , 2 0 9
4 ,
1
4
1 ,
4
7 ,
2
0
9

, 2 , 2 3 0 , 7 E
AO 154E5 DA TA  1 5 2 , 9 , 7 2 , 1 7 3 , 1 , 2 2 EC 1 5 1 4 5  DA TA  2 2 0 , 2 2 9 , 2 , 2 3 0 , 7 4 ,

0 , 2 0 = . 1 2 0 4 , 1 3 0 , 9
5F 1 6 4 7 3  DA TA  2 2 0 , 2 0 9 , 2 4 9 , 7 4 , : . 4 52 1 5 1 5 3  DA TA  2 0 5 , 2 2 5 . 1 5 5 . 7 4 , 2 0

5 , 1 3 1 , 9 , 2 0 5vi
15451  D A TA  2 4 , 2 4 0 , 5 , 2 2 2 , 2 2 9 , 151E1 D A TA  2 1 5 , 7 5 , 2 4 5 , 9 , 1 5 2 ,
2 4 2 , 1 . 0 4 , 5 5 0 , 1 8 5 , 1 E 7

AC 1 5 4 6 9  DA TA  4 2 , 7 5 , 7 9 , 4 , 1 4 . 1 4 EA 1 5 1 6 9  DA TA  1 3 , 2 4 2 , 5 , 3 2 , 2 1 0 , 2 5
0 , 1 5 7 . E c , c c o

,
2 0 A

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

CIO 1 5 5 0 5  DA TA  0 , 2 2 2 , 1 0 2 . 3 5 , 4 . 0 ,
0 , 0

55 19155 DATA 29,0,42,90,82.72,71,62
BS 1 5 5 1 3  DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 5 5 -tA 1E 123  DA TA  5 5 , 7 7 . 3 2 , 8 2 , 5 5 , 7 5

,
E
c
P

, 7 ° , 5 7
SS 5 0 0 0 0  M = 2 2 4 9 1 P P ! N r

.
C E L R , D O W N

IA I 5 2 0 1  D A T A  G
c
, A 4 , 7 A ,
9 ' , 4 A , O ,

2 , R I 3 X T 3 , R U =
,
' N : L O C A T I 9 N t
C R U S

7 5 , 5 9
O F F ] " 4A 1 5 2 0 9  DA TA  7 9

,
7
1 , 9 4 , 7 2 , 5 1
, 3 2

33 5 0 0 1 0  F D E L O T 2 1 : 1 . - 0 , 3 5 , 4 5
A l 5 0 0 2 0  R E A D I J : I F 2 5 5 T H E N L . . 1 5

0 1
.
0 5
0 0
5 0

nc
1 5 1 7  0 A I -A  4 g . c . 7 . m =
,
n 1
,
8 2
,
s 0
,

7e,7e
87 5 2 0 3 0  P O K E M, U; P RI NT"E MO N8 , DC 30 15225  DA TA  5 7 , 5 5 , 9 4 , 5 9 . 3 2 , 9 4

W N 2 , R I 6 H T1 8 ) " ; r 1 ,
7
0
,
c
o

38 5 0 0 4 0  r
-
I t 1 . 1 -
1

SE 15223  DA TA  2 5 , 5 7 . 4 9 , 4 9 , 4 8 , 0 ,1:7 5 0 0 5 0  NE X T 0 , 1 6 9
56 5 0 0 5 0  I NP UT"CCL R, DCW N3 , R I 6 HT 16 15241 D A TA  0 , 1 3 3 , 7 3 , 1 7 3 , 1 2 9 ,

2 3 FI L E NA M E " ; FS c ' c o  / I A
DO 5 2 0 7 0  I N P U T " C D 0 N 2 . R I 6 H T 2 : 1 T A 16249  DA TA  1 5 5 , 1 3 5 , 1 3 3 , 7 5 , 1 5

P E C T ) / D ! 5 D ( D ) " ; 0 $ 9 , 9 , 1 3 3 , 7 5
FE 5 0 0 5 0  I F F S " " 0 R C 5 < > " T " A N D C S < 74 1 5 2 5 7  DA TA  1 5 0 , 3 , 1 7 7 , 7 5 . 1 4 5 ,

› " D " TH E N S 0 0 6 2 7 o
.
c c
o
,
7 o

25 5 0 0 5 5  C i 1 * A 8 E I T S *
-
" T " )
- 4 -
5 • A 3 5 C

6
7

1 5 2 =5  DA TA
7 A , 2 " A , 2

25 5 2 0 9 0  P RI NT"E DL R, DCW N2 3 5 A UE " FA 1 5 2 7 3  D A TA  2 3 0 , 7 A , I A S , 7 = , A "
C X 2 $ ( 3 4 ) ; F S ; D H P S , C 3 4 ) ; " , " ; 0 , 1 3 0 , 9 , 2 0 5

CC 5 2 0 5 4  H
.
. . /
N T r ,
1 / 2 5 5
) : L . .
M -
H • 2 5 5

55 15291 D A TA  2 2
A
,
1 5 5 , 7 5 , 2 0
5 , : 2

: 2

HIDDEN POWERS

1 PRCGRAM.: P A
7
E 1 / A : _10 O D I C  5 0 0 0 0

1E993 DATA lo,e,le,c,lse,so,
4 9 , 5 4

52 1 9 0 0 1  D A TA  4 9 , 0 , 0 , 0 , 3 2 . 5 9 , 2 2
0
,
1
5
A

03 1 5 0 0 9  D A TA  0 , 1 4 2 , 1 2 3 , 5 , 3 2 , 1 7
3 , 8 , 1 7 4
1 5 0 1 7  DA TA

C l  1 5 0 2 5  DA TA  2 1 0 , 2 5 5 , 2 3 2 , 2 2 5 , 2
4 5 , ' 3 2 , 1 9 2 , 1 2 5

I A  1 5 0 3 3  D A TA  8 , 2 0 8 , 2 3 0 , 3 2 , 2 0 7 ,
2 E 5 , 2 0 1 , 1 3

SA 1 5 0 4 1  D A TA  2 0 9 , 2 4 5 , 1 5 0 : 2 , 1 9 5
, 2 , 5 , 2 0 1

99 1 5 0 4 9  D A TA  4 8 , 1 7 5 , 9 , 2 0 1 , 7 , 1 7
5 , 3 9 , 1 0 5

93 1 9 0 5 7  DA TA  9 , 2 0 9 , 7 , 5 5 , 2 3 3 , 4 8
, 2 0 1 , 1 0

E9 1 6 0 5 5  DA TA  1 7 5 , 5 5 , 1 9 2 , 1 , 2 4 0 ,
1 0 , 1 0 . 1 0

ED 1 5 0 7 3  DA TA  1 0 , 1 0 , 1 4 1 , 1 3 2 , 9 . 2
0 0 , 2 0 8 , 2 2 0

AI  1 6 0 9 1  D A TA  1 3 . 1 3 3 , 9 , 1 4 1 , 1 2 5 ,
5 , 1 5 5 , 0

F l  1 5 0 8 9  DA TA  1 4 1 , 1 2 5 , 9 , 7 5 , 1 0 5 ,
8 , 2 3 9 , 3 2

F7 1 5 0 9 7  DA TA  2 0 8 , 7 5 , 1 3 , 9 , 2 2 4 , 1
5 5 , 1 3 6 , 1 3 3

99 1 5 1 0 5  D A TA  7 3 , 1 5 9 , 9 , 1 3 3 , 7 4 , 1
7 3 , 1 2 0 , 9
1 6 1 1 3  DA TA  1 3 3 , 7 5 , 1 7 3 , 1 3 1 , 9 ,
1 3 3 , 7 5 , 1 E 2

CB 1 6 1 2 1  D A TA  0 , 1 5 2 , 0 , 1 7 7 , 7 3 , 2 2
c
,
l
o
2
.
c

7F 1 5 1 2 5  DA TA  2 0 5 , 1 4 , 1 5 1 , 7 5 . 2 4 ,
' 2 A , 1 2 A
e
°

30 1 5 1 3 7  DA TA  1 4 . 9 , 7 3 , 2 3 2 , 7 5 , 2 2 5
. 2 , 2 2 0 , 7 EEC 1E145 DATA E00,z0e,2,2313,74.
2 2 4 , ' A ' , A
1 5 1 5 3  DA TA  2
7 A
, 2 2 = ,
1 = 5 , 7 4 , 2 '

c ,
c ,  
c  
P
r
I
,
0

31: 15151 DATA 219,78,24e,e,152,0,:e9,1e7
BA 1 5 1 6 9  DA TA  5 , 2 4 0 , 5 ,
7
2 , 2
1
0 , 2 =

5 , 2 3 9 , 2 2 5
69 1 6 1 7 7  DA TA  5 4 5 , 5 5 , 1 3 , 1 3 , 2 5 , 2

s
.
P
9
,
=
0

55 1 e I 5 5  DA TA  2 2 , 0 , 4 . 2 , 5 2 , 9 2 , 7 9 ,
7 1 , 9 2

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

I A  1 5 2 0 1  DA TA  6 E , 9 4 , 7 5 , 5 2 , 4 2 , 0 ,

4A 1 5 2 0 5  DA TA  7 5 , 7 1 , 9 4 , 7 2 , 5 1 , 3 2
, = , 4 5

40 1 5 2 1 7  DA TA  4 5 , 5 5 , 7 0 , 2 , 9 2 , 6 5 ,
7 6 , 7 9

30 1 9 2 2 5  DA TA  5 7 , 5 5 ,
1
3 4 , 5 9 , 3 2 , 9 4

,
7
o
,
c
o

SE 1 A 2 3 3  DA TA  3
5 , 5
7
, 4 5 , 4 5 , 4 9 . 2 ,

0 , 1 5 915 15241 DATA 2,133,73,173,129,
49 1 5 5 4 9  DA TA  1 5 9 . 1 3 5 , 1 2 3 , 7 5 , 1 6

9 , 9 , 1 3 3 , 7 6
74 1 5 2 5 7  DA TA  1 8 2 , 0 , 1 7 7 , 7 5 , 1 4 5 ,

7 3 , 2 3 0 , 7 3
60 1 5 2 5 5  DA TA  2 2 8 , 2 . 2 3 0 , 7 4 , 2 2 0 ,7s,eoe,2

19
—
7
O

C,1

CIBD
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P M

D O

CO

Ag

-7
1

O D

SF

A0

29

6P

38

oo

A3

67

5 °

01

El:

F6

60

05

30

AO

OF

04

1D

7F

s o

g E

75

13

10

SC

A3

7 9

05

p ,

1
77F
0 0

A l

,
0
,
0
,
e
,
0
0
0

15E55 cpTA 3E,173,e,l5e,0,le
.  C C

1c P57 " P T A  2 4 3 , c
o
. 1
2 . P 1 2 9 5 ,

2 3 2 , 2 0
0
, 2 4 6
l E n n o  D A  3 2 , P 2 9 , 2 c o , 2 9 0 , 2 o

p o  P u t
,

1 5 3 1 3  DA TA  2 5 , 2 2 , 1 7 3 , 5 , 1 5 2 , 0,les,1::
15321  D A T A  5 , 2 . 0 , 5 , 3 2 , 2 1 0 ,
P =5 , 2 2 2 , 2 0 5
1 5 3 5 5  = P T A
,
:
p
o
,
o
.
n
E

1 5 2 3 7  D A TA
E
.
o
,
c
4
P
,
o
s

1 5 3 4 5  DA TA  7 6 , 3 2 , 7 5 , 7 2 , 6 7 , 5 2
, 3 2 , 4 0
1 5 3 5 3  D A TA  5 9 , 4 7 , 7 9 , 4 1 . 3 2 , 0 ,
5 3 , 5 5
1 5 3 5 1  D A TA  5 3 , 3 2 , 6 5 , 6 9 , 5 9 , 5 2
, 5 5 , 5 3
1 5 3 6 5  DA TA  5 3 , 3 2 . 7 3 , 9 3 , 5 5 , 3 2
, C , C
1 5 3 7 7  DA TA  0 , 7 9 , 1 0 , 5 , 0 , 0 , 0 , 1
2 0
1 5 3 8 5  DA TA  1 7 3 , 0 , 3 , 1 4 1 , 3 7 , S ,
1 7 3 , 1
1 5 3 2 3  DA TA  3 , 1 4 1 , 5 , 9 , 1 7 2 , 2 0
, 3 , 1 4 1
15421 D A TA  3 5 , 5 , 1 7 3 , 2 1 , 3 , 1 4 1
, 4 0 , 5
15403  DA TA  1 5 2 , 4 1 , 1 4 1 , 0 , 3 , 1 5
2 , 5 , 1 4 1
1 5 4 1 7  DA TA  1 , 3 , 9 9 , 5 6 , 1 3 5 , 2 2 7
, 4 9 , 2 3 4
1 5 4 2 5  DA TA  1 5 9 , 5 4 , 1 4 1 , 2 0 , 3 , 1
5 5 , 5 . 1 4 1
1 6 4 3 3  DA TA  2 1 , 3 , 1 0 5 , 3 7 , 5 , 1 5 5
, 2 4 6 , 1 4 1
15441  D A TA  4 7 , 2 0 5 , 1 5 0 , 0 , 1 5 5 ,
2 5 5 , 1 4 1 , 0
1 5 4 4 5  DA TA  2 2 0 , 1 4 1 , 1 6 7 , 2 , 1 7 3
, 1 , 2 2 0 , 2 0 1
1 5 4 5 7  DA TA  2 5 5 , 2 4 0 , 3 7 , 1 6 9 , 2 5
4 , 1 4 1 , 4 7 , 2 0 5
16466  DA TA  1 5 2 , 5 , 7 2 , 1 7 3 , 1 , 2 E
0 , 2 0 5 , 1
1 6 4 7 3  DA TA  2 2 0 , 2 0 8 , 2 4 9 , 7 4 , 1 4
4 , 1 4 , 2 0 0 , 1 9 2
1E451 DA TA  2 4 , 2 4 0 , 9 , 2 0 2 , 2 0 5 ,
2 4 5 , 1 0 4 , 5 6
1 5 4 5 5  DA TA  4 2 , 7 5 , 7 8 , 5 , 1 0 4 , 1 4
0 , 1 5 7 , 2
1 5 4 5 7  DA TA  1 5 5 , 2 5 5 , 1 4 1 , 4 7 , 2 0
5 , 1 5 9 , 1 2 7 , 1 4 1
1 5 5 0 5  D A TA  0 , 2 2 0 , 2 3 4 , 1 7 2 , 1 5 7
, 2 , 4 5 , 2 6
1 6 5 1 3  DA TA  2 0 4 , 1 5 5 , 2 , 2 0 6 , 1 4 ,
1 5 2 , 1 5 , 1 4 4
15521  D A TA  2 5 , 2 0 6 , 1 9 7 , 5 , 2 0 5 ,
2 4 , 1 5 5 , 4
1 6 5 2 9  DA TA  1 4 1 , 1 2 7 , 5 , 1 5 5 , 1 E 5
, 1 8 5 , 1 7 3 , 5
15537  D A TA  2 3 1 , 2 5 5 , 2 4 2 , 1 0 , 1 5
7 , 1 1 2 , 2 , 2 3 2
1 5 5 4 5  DA TA  2 2 4 , 1 1 , 1 7 5 , 2 , 1
1
4 ,
1 9 9 , 1 4 0 , 1 5 5
1 5 5 5 3  DA TA  2 , 1 0 9 , 3 5 , 5 , 5 = c , c 5
,
s
n
,
p
o
o

15551  D A TA
3 , 4 5 , 1 4 1
1 5 5 5 5  DA TA  1 3 , 5 4 , 5 7 , 5 1 , 2 5 5 ,
6 , 4 5 , 1 4 5
26577  DA TA  1 7 , 1 5 7 , 2 9 , 2 5 5 , 4 , 0
•
0
,
0

leses DATA 0,0,21,e,e,0,3,0
DATA 3 , 3 , 0 , 2 5 6

O FF : "
F D R L * 0 T 0 1 : T
-6 0 0 "  R

7
A 0 U : I
F U * 2 c
7
T Y .
7
N I -
* 1 : 1 3

" I n c 0 0 c 2

I C C o 0

M U C  ' M
O  i
— n

P C
5
.
1
E 0
,
0
6
,
, . .
1 8
.
1
0

E 0 , 5 2 . 5 E , 9 E . 2
5
9 ,
9

L ISTINGS

E7 5 0 : 7 3 0  P D K E M , U , P R I N T " C M 2
-
7 5 , 0 2

U N 2 , R : E H T
1
= 2 " ; M

35 5 0 0 9 0
cO!'cO NE X T

86 c 0 0
7
. 0  
I N P
U T "
: D L
R , D
C W N
3 , R
I S ! '
. 7

2 : F I T
7
N A M
7
" ; F c

03 c 7
0  
I N F
" T " '
" " %
P . S
I D H
T P :
T A

R r Y . 7 ) / n I c ' n : • " ; " c
F3 c "
7
.  
I F
F c
* " "
D P
' 5 <
> ' 7
" A
N r r
S <

› " E " T H
7
N c 0 0 5
0

onoc lo

DO 5 2 3 9 0  P R I N T " : E L R , 2 D U N 2 : S A U E
- C Y R S 3 4 ) ; F S ; C H P $ C 3 4 : ' ; " ,
DE 5 0 0 3 "  H * I N T ( M : P c 5 * ! ‘

1
- H " 2 5 5
: R O K E 2 5 2 , L F D K E 2 5 2 , H
5 0 0 5 5  P r K
7
4 5 , P
7 7
K ( 2 c P 0
K
7
4

o p r r A : c p o P :
,

_
52  5 0 1 0 0  P O K
7
, . .
1
: P "
7
1 9 6 , 1 7

R I N T " C 4 = 2 "

0 5

P r

TALKING COMPUTERS

(11=i5

PROCRAM: H E A D  S P R I T E  L O P

SE 1 0 0  RE M

5 5  1 1 0  RE M *

10 1 2 0  RE M •  HE A D S P R I TE  DA TA

97 1 3 0  RE M • FOR US E  W I TH

•

•

•

04 1 4 0  RE M *  L I P S Y N D  DEMO

14 1 5 3  RE M 0  B Y

CO 1 6 0  RE M •  M I K E  S E NN

09 1 7 0  RE M •

CE 1 8 0  RE M

15 1 5 0  2
1
-
• 5 5  ;
T N -
3 0 3  
:
5 A
- .
1 5
4

•

•

FO

F3

E i

Al:

07

1
7
8 0

3F

19

l E

ES

05

SC

CA

16

6 3

90

AS

7c

03

5C

39

65

02

=
7

=7

4c

P :
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PE
2 0 0  FO R L * 0  TO  E L : C X * 0 : F O R
* 0  T O  1 5
210  RE A D A :  I F  A > 2 5 5 THE NP RI NT
"NUMBER TO  L A R C E " ; L N + C L ° 1 0 j :
STOP
2 2 0  C X C X . A : P O K E  5A4-1_* 15. -0 , A
; NEXT D
2 3 0  RE A D A  I F  4 > < D X  T H
7
N R F , : %
7"ERRDR I N  L I N E " ; 1 . . 1 0 : 5
TOP
6 4 0  NE X T L : P O N 5 4 3 , 1 2 5 : P O K 5 4 4
, 5 0 : P C K E 4 5 , 0 : FO K E 4 5 , 5 4
250  S A UE "HE A D S P R I TE  O P T A " , 5
. 1 : E NO
250  RE M

2 7 0  RE M
EEC TO
2 8 3  RE M

8 T O  1
Pon IR

•  T A P E  US E RS  W I ' L  N
•

OEVIOE NU7TEP.
•

nc c  DA TA  e 3 , 2 5 5 , E 5 l . 6 3 . 2 5 5 , 2
5 l , c 3 , E 5 5 , 2 5 5 , 1 5 , 2 5 5 , = = 6 o
:
o
,

2 5 5 , 2 5 5 , 1 5 , 2 7 7 8
. . 4
10  
D
A
T
A  
2
5
5
,
2
5
5
,
1
c
,
P
c
5
,
2
2
4
,
.

3 , E 5 5 , 1 7 0 ,
1
, 2 c ,
2 5 3 , 3 , 2 5 5 ,
2
c

5 , 0 , 2 5 5 , 2 7 1 5
320  D A TA  2 5 5 . 0 , 2 5 5 , 2 5 5 , 0 , 2 5 5
, 2 5 5 , 0 , 5 3 , 2 5 5 , 0 , 5 3 , 2 5 5 , 0 , 1 5 ,
2 5 5 , 2 1 9 1
330  DA TA  0 , 1 5 , 2 5 5 , 0 . 3 , 2 5 5 , 0 ,
3 , 2 5 5 , 0 , 0 , 2 5 5 , 0 , 0 , 1 5 , 4 1 , 1 0 5 7

340  DA TA  2 3 3 , 2 6 5 , 2 9 2 , 2 2 9 , 2 5 5
p c =  p c c  =51 :  p o p  E c o  E c o  2 9 2
Poo P c o  p1.4.-. p c -

1

3 5 0  DA TA  2 5 5 , 2 4 0 , 1 7 1 , 2 5 5 , 2 4 0
, 1 7 0 , 2 5 5 , 1 5 2 , 1 7 5 , 2 5 5 , 1 5 2 , 2 5 5
, 2 5 5 , 0 , 2 5 5 , 2 5 5 , 3 4 2 0
350  DA TA  0 , 2 5 5 , 2 5 5 , 0 , 2 5 5 , 2 5 5
, 0 , 2 5 5 , 2 5 2 , 0 , 2 5 5 , 2 5 2 , 0 , 2 5 5 , 2
4 0 , 0 , 2 5 E 5
3 7 0  D A TA  2 5 5 , 2 4 0 , 0 , 2 5 5 , 1 9 2 , 0
, 2 2 5 , 1 5 2 , 0 , 2 5 5 , 0 , 0 , 2 4 0 , 0 , 0 , 5
5 , 1 5 5 0
390  DA TA  5 3 , 2 5 5 , 2 5 1 , 5 3 , 2 5 5 , 2
5 1 , 5 3 , 2 5 5 , 2 5 5 , 1 5 , 2 5 5 , 2 5 5 , 1 5 ,
2 5 5 , 2 c 6 , 1 5 , 2 7 7 5
32
.
.0 
D
A
T
A  
2
6
5
,
2
5
5
,
1
5
,
2
5
5
:
2
5
5
,

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

4 0 0  D A T A  0
3
0
, 2 5 5 , 2 5
2
,
0
3
0
, 2 5 5

,eee„eee,e59,eEe,e65,e66,293,E55,255,290,E65,9009
4 3 3  DA TA  2 5 5 , 2 4 0 , 2 5 5 , 2 5 5 , 2 4 0
, 4 7 5  ,  M C C  ,  1
.
3 2 .  1 1 ,  
0 0 0  
.
1 . 1 2
,
1 7 q

E c o
.
o
.
E o c
,
E c o
,
n o c
c

490  D p T p  r
,
P o o
,
= = c
,
c
,
E c o
,
p o o

PoPo
DATA E 5 6 , 2 4 2 , z , 2 5 o ,
, 0 7
, 3

, P c
t
l a c
.
0 , 2
c c ,
0 , 3
,
2 4
3 , 3
.
0 , P

C C  D
. -
] 0L I C O  D A T A  9 3 .
5
9 5 ,
M
5 I ,
C
3 ,
M
9 5 .
0

C 1
.
0 0
,
0 C
O
3
2 0
0
,
,
C
.
M
C C
,
0 0
C
,
1
C
,

M C C  M C C  1
=
L 1 7 c  P C =
.
0 0 0
,
1
C
,
0 0 =
•
0 0 u
.

n  = c -  4 3 9  n  M C C  2 3 0  3
. M C C  M u

,
=== 2 9 6
.
3  
z t :
c  
-

m . . 7 =
.
1 m 1
L!ec 1



L I S T I N G S

520  DA TA  2 3 2 , 2 5 5 , 2 5 2 , 2 2 2 , 2 5 5
,
2
5
2
.
2
E
5
,
2
5
5
,
2
5
2
,
2
5
5
,
2
2
5
,
2
4
2

, 2 5 5 , 2 5 2 . 2 4 0 , 2 5 5 , 4 2 2 9
E I C 0 A TA  2 5 2 , 2 4 2 , 1 7 1 . 2 S E . 2 4 0,2,2es,1e2,91,255,1e2,15,2EE

2 9 2 2
520  ! TATA  2 , 2 E 2 , 2 5 5 , 0 , 2 5 5 , 2 2 6
,
2
,
2
5
5
,
2
5
2
,
2
.
2
5
5
,
2
5
2
,
0
,
2
5
5
,
2

4 0 , 0 , 2 5 2 9
SE 5 3 2  O P TA  2 E 5 , 2 4 2 , 0 , 2 2 5 , 1 2 2 , 0

,
2
5
5
.
1
9
2
,
0
,
2
5
E
,
0
,
0
,
2
4
2
,
0
,
2
,
1

3 . 2 , 2 2 2 3
5 4 0  DA TA  5 3 . 2 E 2 , 2 5 1 , 2 2 , 2 E 5 , 261,63.256,2EE,15,e55,2EE,I6,
2 E 2 , 2 5 5 , 1 5 , 2 7 7 E
S5C D A TA  2 5 5 . 2 5 2 , 1 5 , 2 5 5 , 2 t 0 ,
3
,
2
2
5
,
2
4
2
,
3
,
2
5
5
,
2
5
0
,
2
,
2
5
5
,
2
E

=cc.- 2 7 8 9
7
4  
5
5
2  
0
A
T
A 
2
E
2
,
2
,
2
2
5
,
2
5
4
,
2
,
2
5
5

,
2
9
2
,
0
,
5
2
,
2
5
5
.
2
.
2
3
,
2
5
2
,
2
,
1
2
,

2 5 5 . 2 1
7
7
5 7 0  : P T A  2
,
1 5 , 2 5 5 ,
2 , 3 . 2 E 2
, 0 ,

2 , 2 5 5
,
0
, C .
2
S 5 , 2 ,
2 1 4 3 ,
1 1 5

522  DA TA  2 3
9 , 2 5 5 , 2 .
5 2 , 2 2 2 , 2
S S

.
2
E
2
,
2
2
2
,
2
E
5
,
2
5
2
,
2
5
5
,
2
5
5
,
2
4
C

,
2
5
5
,
2
5
5
,
2
4
2
,
1
7
5
,
3
9
2
2

522  DA TA  2 5 5 , 2 4 2 , 1 5 , 2 5 2 , 2 2

P P

4 5

pc

•
,
0 C M  P C

. -  
' P
P  
I
7
C  
P
M
M  
'
O
P  
4
7
M

5 5 , 2 , 2 3 . 2 5 3 , 2 2 1 7
E20 DA TA  0 , 1 9 1 , 2 5 5 , 0 , 2 E 5 , 2 5 5
, 0 , 2 5 5
,
2 5 2
,
2
,
2 2 5
,
2 5 2 , 2 ,
2 5 5 , 2

4 2 , 0 , 2 4 E 2
02 6 1 0  DA TA  2 5
2 , 2 4 0 , 0 , 2 5 5
, 1 2 2 , 0

, 2 2 5
,
1 9 2
,
0
,
2 5
5 , 0 ,
0 , 2 4
0 , 0 ,
0 , 1

3 0 , 2 2 1 4
OM 5 . 2 2  CA TA  2 2 , 2 5 2 , 2 E 1 , 2 3 , 2 5 2 . 2sz,e3,2E9_E66,ls,2Be,BEE,LE

2
E
5
,
2
5
5
,
1
5
,
2
7
7
E

5 3 2  A T  2 5 5 . 2 9 0 . 1 5 , 2 5 5 , 2 4 C
2 , 2 5 5 , 2 4 5
,
2
.
2 5 5 , 2 5 0 , 3
, 2 5 5 . 2 E

2 , 0 , 2 5 2 , 2 7 1 9 2
6 4 2  DA TA  2
5 5 , 0 , 2 5
5 , 2 5 5 , 2
, 2 5
5

, 2 5 2
,
2
,
2 2
,
2 5 5 ,
2 , 5 3
,
2 E S
,
0 , 1 2

2 5 5 , 2 1 9 1B4 523 2,:5,2s9,0,3,2EE,2,
3 , 2
E
2
,
2
,
2
.
2 2
5 , 0
,
0 , 1
5 , 5
,
1 2
E 1

6 6 2  CA TA  2 2 2 , 2 5 2 , 2 5 2 , 2 2 9 , 2 5 5
, 2 5 2
,
2 5 5
,
2 2 2 ,
2 5 2 ,
2 5 5 ,
2 . 6 5
, 2 4 0

, 2 5 5 . 2 5 . 5 . 2 4 0 , 1 7 5 . 2 2 2 9
2 A  — 0  m c m  p t . o . •  M C C  P L i f " .

2
S
,
2
5
5
,
1
9
2
,
1
7
5
,
2
2
5
.
1
8
2
,
2
3
,
2
5

E , 0 , 2 2 E , 2 2 5 , 2 9 9 7
35 2 9 0  DA TA  2 , 2 5 5 , 2 5 2 . 0 , 2 E 5 , 2 5 5

4 ,
2
5
5
,
2
5
2 ,
2 ,
2
5
5 ,
2
2
2 ,
2 ,
E
5
5
,
2

4 0 . 0 , 2 5 2 2
E90 O A T A 2 5 5
.
2 4 2 , 0 , 2 5 5
, 1 2 2 , 0

, 2 5 5
,
1 2 2
,
0
,
2 5 5 ,
0 . 2 ,
2 4 2 ,
0 , 0 .
1

3 5 , 2 0 1 9
15 7 0 0  C A  0 , 0 , 5 , 0 , 0 , 9 5 , 0 , 1 , 6 5

,
0
,
5
.
2
2
,
0
,
2
1
,
2
5
,
0
,
3
7
2

E4 7 1 0  DA TA  2 5
,
9 5 , 0 , 9 5 , 2 5 ,
0 . 2 S

2 1 3
,
1
,
1 2 7
,
2 5 5
.
1 , 1
2 7 ,
2 5 2
,
6 , 1
2

7 , 1 E 5 5
17 7 2 2  O A TA  2 E 5 , 5 , 1 2 7 , 2 2 5 , 5 , 2 5 3

, 1 2 7
,
5
,
2 4 5 ,
2 5 , 2
5 , 2 5
5 , 2 5
5 , 5 5
,

241,75,233e
FP 7 3 0  CA TA  5 5 , 2 E 3 , 1 2 3 , 2 2 , 2 5 5 , 2

5 1 , 6 3
,
2 5
E ,
2 6
2 , 5 3 ,
2 5 5 , 2
2 : , 2 3
,

2 5
5 ,
2 5
1 ,
1 9
2 ,
2 2
9 9

05 7 4 0  DA TA  8 0
,
0
,
0 , 2 5 , 2 , 0 , 9 5
, 6 4

, C ,
9 2
,
2 0
,
0 ,
2 2
,
2 4
,
2 ,
2 5
,
7 3
3

PO 7 5 0  DA TA  2 5
.
0 , 2 5 , 2 5 , 0 , 2
5 3 , 2 5

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

, 2 5 3 , 2 2 3 7
7
7  
7
5
0  
D
A
T
A 
9
2
,
2
E
5
,
2
5
3
,
2
0
,
2
5
3
,
1

2 7 , 6 0
,
2 4 5
,
2 5 , 8 0
,
2 5 5 , 2
E 5 , 2
2 , 2

2 5 , 7 2 , 9 2 , 2 5 4 5
7 7 0  DA TA  2 2 7
,
1 2 7 , 2 2 2 . 2
2 2 , 2 2 E

.
2
2
0
,
2
2
9
,
2
5
5
,
2
2
0
.
2
3
2
,
2
5
5
,
2
S
2

,
2
3
2
,
2
5
.
5
,
2
5
2
,
3
7
.
3
5
4
1

49 780 DATA e,o,s,o,o,ss,o,l,ss,4,E,8E,0,2:,e5,0,272

P
c

P

£ 3  7 9 0  TI A 70  p c , c 1 c , 0
2
c a
,
5
.
0
,
a
,

7 , 1 5 5 E
FB 8 0 0  P A TA  2
c c
, S ,
1 2 7 , c = . , 2 e
7
.

,
1
2
7
,
5
,
2
4
5
,
2
5
,
5
6
,
2
5
5
,
2
5
5
,
5
5
,

2 5 5 , 2 5 1 , 2 4 2 9
8 1 0  DA TA  5 5 , 2 5 5 . 2 5 1 , 2 3 , 2 5 5 , 2
S
1
,
6
2
.
2
5
5
,
2
5
1
,
6
3
,
2
5
5
,
2
5
1
,
6
3
,

2 5 5 , 2 5 1 , 1 4 0 , 2 2 7 7
30 8 2 0  DA TA  8 0
.
3 . 0 . 2 5 , 0 , 0 ,
2 5 , 5 4

,
0
,
2
5
,
8
0
,
0
,
2
5
,
8
4
,
0
,
8
5
,
7
3
2

AF 8 3 0  CA TA  2 5
,
0
,
9 5 , 9 5 , 0 , 2 5 2
, 6 5

,
0
,
2
5
5
,
2
4
5
,
2
4
,
2
5
5
,
2
5
2
,
6
4
,
2
5
5

, 2 5 3 , 2 2 3 7
E3 8 4 0  DA TA  2 0 , 2 2 5 , 2 5 3 , 9 2 , 2 5 3 . 1

2 7
.
2 0
,
2 4
5 ,
2 5
,
8 0
,
2
E
2 ,
2 5
5 ,
9 2
, 2

2 9 . 2 , 9 2 , 2 7
1
. 5 .

AS B E D  0 A TA  2 2 5 , 2 5 5 , 2 2 2 , 2 3 9 , 2 5 5
.
2
2
0
,
2
3
2
,
2
E
5
,
2
2
0
.
2
2
'
2
,
2
2
5
,
2
5
2

. 2 3 9
t
2 5 5 ,
6 2 , 1
7 . 7 .
1

2D

PROGRAM. L I P S Y N C  L O P

uP 1 0 0  RE M
55 1 1 0  RE M
FC 1 2 0  RE M •  L / P S Y N C  L O A 2 E R
l A  1 3 0  RE M •  B Y
42 1 4 0  RE M •  M I K E  B E NN
2 0  1 5 2  RE M *
8F 1 E 0  RE M
25 1 7 0  RE M
4E 1 8 0  E L * 1 8  : L N * 3 0 0  : 6 A * 4 9 3

33
E3 1 9 0  FO R L * 0  TO  B L I C X * 0 : F O R  0

* 0  TO  1 5
20  e c o  RE A D A :  I F  A > 2 5 5 THE NP RI NT

"NUMBER TO  L A R 9 E " ; L N
- 4 -
( L • 1 0 ) :

STOP
SE 2 1 0  CX * CX . -A ; P DK E  S A
- 1 -
L * 1 5 .
-
0 , A

:NEXT D
27 2 2 0  RE A D A : I F  A > ( C X  TH E N FR I N

T"ERROR I N  L I N E " ; L N + C L • 1 0 ) : 2
TOP

52 2 2 0  NE X T L ; P 9 K E 4 2 , 0 : 1 P O K E 4 4 , 1
9
.
2
!
P
O
K
E
4
S
,
0
:
P
O
K
E
4
6
,
1
9
4

8 F 2 4 0  S A V E "L I P S Y NC M C " . 9 . 1 : E N :

0 7  2 0 . .  RE M

C F

•

0 2  2 6 0  RE M *  T A P E  US E RS  CHA N
GE a

71 2 7 0  RE M •  D E U I C E  N u m e : B  FRO M
8 TO  1  •

70 2 9 0  RE M

AC 2 2 0  RE M
SP 2 0 0  DA TA  7 5
,
1 8 4 . 1 2 2 , 2 2 ,
2 1 0 , 1

2 3
,
1 5
5
,
2 0
,
1 4
1 ,
2 2
1 ,
1 9
3 ,
2 2
,
2 1
0

, 1 9 3 , 1 2 6 . 2 0 , 2 4 7
DO 3 1 0  DA TA  1
4 1 , 2 2 2 , 1 9
2 , 3 2 , 2 5 3 ,

1 7 4
,
3 2
,
1
5 8 ,
1 7 3
.
3 2 ,
1 5 6
.
1 9 2
, 1 4

1 , 2 E 3 , 1 9 3 , 1 E 5 , 2 4 7 7
320 DA TA  3 4 , 1 3 3 , 1 0 0 , 1 5 5 , 3 5 , 1
3 3
.
1 0
1
,
1 6
0 ,
0 ,
1 7
7 ,
1 0
0 ,
1
E
3 ,
2 2
2

, 1 9 3 , 2 0 0 , 2 0 4 , 2 1 1 1
e r  3 2 0  DA TA  2 2 0
,
1 9 2 , 2 2 2 , 2 4 5 ,
1 6 9

,
0
,
1
5
3
,
2
2
3
,
1
9
2
,
1
2
0
,
0
,
1
5
2
,
3
2
,

1 1 . 1 9 3 , 1 E 8 , 2 3 2 0
E4 3 4 0  DA TA  1 5 2
,
3 2 , 1 1 , 1 9 2 , 1 5
8 , 1

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

1 5 2 , 3 2 , 1 1 , 1 6 5 1
C7 2 5 0  DA TA  1 2
3 , 1 E 2 . 2 2 0 , 2
0 2 , 2 2 0

, 2
-
5
,
1
5
2
.
2
2
0 ,
1
7
2 ,
2
2
2 ,
1
9
2 ,
1
3
2 ,

2 0 2
,
2
5 2 ,
2 0 2
,
2 0 2
,
3 0 5
1

362 DA TA  2 4 7
,
9 5 , 2 0 1 , 4 6
, 2 4 0 , 4

2 , 2 0 1
,
3 2
,
2 4 0
,
2 9 , 2 2
1 , 6 2 ,
2 4 0 , 2

4 , 2 0 1 , 7 7 , 2 2 0 2
3 7 2  DA TA  2 4 0 . 3 0 , P 0 ' , 2 0 , 2 4 0 , P
E
,
2
0
1
,
7
0
,
2
4
0
,
4
1
.
2
2
1
,
2
5
.
2
4
0
,
3

7 ,
2
2
1 ,
7
8 ,
P
2 I
3

O P " :  "
P T P

10 320 CATA 173,221,1s3,:4:,24e
, 7
.
1
7
3
,
2
2
1 ,
1
9
3 ,
2
4 ,
1
0
5 ,
1 .
1
4
1 ,

2 4 9 , 7 , 3 2 , 2 1 2 2
SF 4 0 0  DA TA  1 2 1 , 1 2 3 , 5 5 , 1 7 3 , 2 2 1 ,

1 9 3
.
2 4
,
1 0 5
,
2 , 1
4 1 ,
2 4 8
,
7 , 1
7 3 ,
2

2 1 , 1
°
' ,
2 4 ,
P P " '
S

FP 4 1 2  CA TA  1 0 5 . 3 , 1 4 1 . 2 4 9 , 7 , 2 2 .
1 2 1 , 1 9 3
,
2 6
,
1 7 3 . 2 2 2
,
1 9 3 , 2 4 ,
1 0

5 , 4 , 1 4 1 , 1 2 7 8
BF 4 2 0  DA TA  2 4 8 , 7 , 1 7 3 , 2 2 1 , 1 9 3 , 2

4 , 1 0 5
,
5
,
1 4 1 , 2
4 9 , 7 ,
3 2 , 1 2
1 , 1 9 3

, 2 5 , 1 7 3 , 2 2 5 9
E9 4 3 0  DA TA  2 2 1 , 1 2 2 , 2 4 , 1 0 5 , 2 , 1 4

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

. 1 4 1 , 2 4 9 , 2 0 5 2
9 F 4 4 0  DA TA  7 , 1 7 3 , 2 2 1 , 1 9 3 , 2 4 . 1 0

5 , 1 2
,
1 4 1
,
2
5 0 , 7
,
1 7 3 ,
2 2 1 ,
1 9 3 ,
2

4 , 1 0 5 , 1 3 , 1 2 5 2
ES 4 5 0  DA TA  1
4 1 , 2 5 1 , 7 ,
9 E , 1 7 3 , 2 2

1
,
1
2
3
,
2
4
,
1
2
5
,
2
,
1
4
1
,
2
4
9
,
7
,
1
7
3

, 2 2 1 , 1 2 3 , 2 2 0 2
ES 4E0 DATA 2,i,los,s,141,e,ts,7,

2 2
,
1 9
1
,
1 2
3
,
2
6 ,
1 7
3 ,
2 2
1 ,
1 2
3 ,
2 4

, 1 0 5 , 1 0 , 1 7 7 3
4 7 0  DA TA  1 4 1
,
2 E 2 , 7 , 1 7 2
, 2 2 1 , 1

9 3
,
2 4
,
1 0
5
,
1 1
,
1 4
1 ,
2
E
1 ,
7 ,
9 5
,
3 2

, 2 9 2 , 1 7 4 . 2 0 7 2
FO 4 8 0  DA TA  3 2
,
1 2 6 , 1 7 3 , 3 2 ,
2 4 7 , 1

2 3
.
9 6
.
0
,
0
,
0 ,
0 ,
0 ,
0 ,
0 ,
0 .
0 ,
9 0
1

P
C

PROGRAM: L I P S Y N C  DEMO

OS 1 0 0  RE M
15 1 1 0  RE M
SO 1 2 0  RE M •  L I P S Y N C  DEMO •
31 1 2 0  RE M
EF 1 4 0  RE M
3D 1 5 0  RE M
4F 1 6 0  RE M
25 1 7 0  RE M
59 1 6 0  RE M
GS 1 2 0  RE M •
17 2 0 0  RE M T H I S  PROGRAM
2 7  2 1 0  RE M *  I S  S A 5 E D O N
25 2 2 2  RE M •  T H E  CURPAH
05 2 3 0  RE M *  S P E E C H  6 4
10 2 4 0  RE M *  A N D
rm 2 5 0  RE M "  MA Y  R E C U I R E
99 2 5 0  RE M a  A CCA P TA TI O N
04 2 7 0  RE M •  FO R US E  W I TH
18 2 9 0  RE M •  O THE R SPEECH *
7F 2 2 0  RE M • SOFTWARE
02 3 0 0  RE M .
72 3 1 0  RE M
CE 3 2 0  RE M
DE 3 3 0  P DK E 5 5 , 0 ! P O K E S S , 5 0  ; R E M

LOWER TO P  O F  B A S I C  TO  PRO TEC
T S P R I T E  DA TA

2E 3 4 0  P R I N T0 H R S ( 1 4 7 )
BA 3 9 0  X * X * 1

390  I FX * I TH E N L D A D "L I P S Y N O  MC

24 3 7 0  I FX * 2 THE NL CA D"HE A C S P R I T
E D A T A " , 8 , 1

02 3 8 0  RE M I N I T .  S CRE E N &  S P R I T
ES

ES 3 9 0  V * 5 3 2 4 8 ; X * 1 4 0 : Y * 1 0 0 : 0 * 2 7
S A * 4 9 2 3 2

EF 4 0 0  P O K E V . 3 2 , 3 : P CK E U4 - 3 3 , 3 : P OKEu
,
2 e , l
, s

21 4 1 0  P C K E U
4 -
2 1 , 1 2 : P C K E U
4 - 2 3 , 1 5 :

P D K E U
-
. 2 9 , 2 2

3E 4 2 0  P C K E U - . 3 7 . 0 P C K E U * 3 9 , 1 0 , R
O K E
0 . -
3 9
, C :
P D K
E V
- 4 -
4 0 ,
0 : P
O K E
U
,
4

1 . 0 : P O K E V . 4 2 , 0
Am 4 2 0  P O K E V . X : P O K E V
- 1
- 1 , Y . - 4 2 : R E M

LCWER HE A D
4 4 0  P CK E V -4 -2 , X •42 ; P CK E U-. -3 , Y . 4

c
.

a

•

•  B Y  M I K E  B E NN •
•

•
a

•
•

•
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L I S T I N G S

1
7  
4
5
0  
P
O
K
E
Q
'
-
4
.
X
:
P
O
K
E
Q
.
S
,
Y
:
R
E
M

UPPER H r A D
SF 4 5 0  R O K E U - . 5
.
, X
4
- 4 9 : P O K E ' P J "
, 7
, Y

CO 4 7 "  r P " H r ' T O  THE RE  I  T H D " '
HT J U S T  SHOW MY  FA C E  I N  T H I S

r H " P T  D E M r . "
75 4 9 0  S P 2 = E RS 4 - " I F  Y O U CO NT L I K

E TH E  LO O K  O F  ME  Y O U CA N ALL!
Ay e CHANGE M E

FE 4 E 2  S P , V ' E P S
-
'
-
" A N D  u m : L E
-  i n  
H E

RE CO UL D Y CU DE S : G N ME  A  B CC
Y B Y E  FO R N n " ,
-500. RE M I N I T A L I S E  YO UR S P E r
rH SOFTWARE
6 1 0  I N I T
5 2 3  R R I N T " C H O M 1 1 : 1 0 0 0 : E 1
7
C R J :
W H I J I
-
R r U H
7 5 P r
-
I I E O F
F 2 "

57 5 3 0  F R I N T " C 2 2 0 3 : 1 8 C R 2 : R E U : E S
5 F C
-
J C
O F
F 2 "

5 4 0  RE M COMMAND YOUR. SPEECH
SOFTWARE TO  RE A D E P S

pn E E O  S A Y  B P S
A4 E E C  S Y S  5 A , 2 4 2 , 2 5 , S P S
CD 5 7 2  RE M TURN O F F  T H E  UO I O E
eo s eo KOFF
E " 5 5 0  E NO

-
=

PROGRAM: MO NS TE R L O P

C°
EE
7E
31
BF
a a
2F
25
BE
4=
30
EC
OE
7F
SF
SS
40

120 RE M
110  RE M •  MONSTER TA L K  •
120 RE M •  B A S I C  LO ADER *
130 RE M *
140 RE M *  B Y  M I K E  EE7.:N •
150  RE M
ISO RE M
170 RE M
180 RE M •  D O  NO T RUN
120 RE M *  U N L E S S  Y O U
2 0 0  RE M •  H A U E  RA I S E D *
210  RE M •  T H E  c TA R T •
2 2 0  RE M ▪  O F  B A S I C
230  RE M *  S E E  TE X T  •
240  RE M
2 5 0  B L * 2 0 1 : L N
-
3 S 0
,
5 A = 2 0 4 9

2 5 0  FO R L * 0  TO  E L ; C X ' . 3 : F - R
0 T O  1 5

5E 2 7 0  RE A D A : I F  A >2 . 55THE NP RI NT
"NUMBER TO  L A R 9 E " . 1 . " 1 0 )
STOP

E7 2 5 0  CX*OX. I .A:POKE
: NEXT 0

24  2 2 3  RE A D A : I F  n > < 2 x  TX E NP RI N
T " r R R n R  I N  1
I % r " . . -
N - ' : ' • 1 0 ) :
r

TOP
3 0 0  N E X T L
310  RO K E 4 3 , 1 : P O K E 4 4 , 9 : P CK E 4 5
, 0 ; P 2 K E 4 E , 2 1 : 5 A V E "MC' L 5 TE R T A
L K
-
, E
, 1

320

E3

r-tu

5 2  3 3 0  RE M
EE2 TO

07 3 4 0  RE M
ER T O  1

ES 3 5 0  RE M

f t

•

•  T A P E  USERS. W I L L

•  CHANGE D E
.
: - . I C E  
N U M B

•

4 3  3 5 0  DA TA  3 5 , 5 , 1 9 E , 7 , 1 5 9 , S 2 ,
-
t

P , r 0 , r r , r 8 , 1 4 2 , 7 7 , 7
°
, 7 E , S
n
,
1
1
c
o

77  3 7 0  DA TA  ° 4 , 5 = „ 9 2 , 3 2 , 6 4 , r 9 .
- E , 7 5 , 4 7 , 7 7 , 7

. 3
, 7 r , 5 = , '
. P
, E S , E
r

, 1 0 7 5
EC 3 E 0  0 A T A

, 0 , 0 , 0 , 2 , 0 , 0 , 2 , 1 E 5
D4 3 . 9 . 0  D A TA  0 , 0 . 0 , 0 , 0 , 2 , 2

, 0 , 2 , 0 , 0 , 0 , 0 , 0
C r  4 0 0  c . : n  0 . 2 , 2 . 0 , 0 , 0 , 0 , 0 , 0 , 2

. 0 , 2 , 2 , 0 , 0 , 1 5 2 , 1 E S
ES 4 1 C  D A TA  0 , 1 4 1 , 0 , 1 2 , 1 4 1 , 1 2 E ,

4 2 2  0 A T A  4 2 , 0 , 1 1 4 1 ,
4 4
,
0 , 1 4 1 , ' 3 0 , ° , 1 4 1 , 4
r
, C , 1
4 1
,
4 °
,

ES 4 2 2  2 A T A  1 5 3 , 1 , 1 4 1 , 4 2 , 2 , 2 ,
2
, C C

q: 442 DATA 85,65,858595,95,8
5 , 1 7 0 , 1 7 0 , 1 4 2 , 1 4 9 , 1 9 1 , 1 7 0 , 1 7
0 , 1 7 0 , 1 7 0 , 2 1 0 4

c v  4 5 0  DA TA  1 7 0 , 1 7 0 , 1 4 9 , 1 4 9 , 1 S 1
, 1 7 0 , 1 7 0 , 2 1 E , 2 1 5 , 2 1 9 , 2 1 2 , 1 9 0
, 1 5 0 , 1 7 0 , 1 7 0 , 1 0 2 , 2 8 5 7

CC 4 5 0  D A TA  1 5 3 , 1 0 2 , 1 5 3 , 1 0 2 , 1 E 3
, 1 0 2 , 1 5 3 , 6 2 , 1 7 , 5 8 , 1 9 . 7 5 , 5 1 ,
75 , 5 1 , 8 2 , 1 4
0E7 4 7 0  DA TA  8 3 , 9 2 , 1 1 5 , 7 6 , 1 1 5 , 2 0
4 , 5 1 , 1 0 2 , 1 5 3 , 1 0 2 , 1 5 3 , 2 3 0 . 5 7 ,
2 0 8 , 5 1 , 1 0 6 , 1 8 9 5

14 4 E 0  DA TA  1 5 4 , 1 0 5 , 1 5 4 , 1 0 5 , 1 5 4
, 1 0 6 , 1 E 4 , 2 E 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5
, 2 5 5 , 2 5 . 2 , 2 5 2 , 1 1 2 , 3 0 8 7

EC 4 5 0  DA TA  2 2 1 , 1 1 2 , 1 6 3 , 1 0 2 , 1 7 0
. 1 7 0 , 1 7 0 . 1 0 2 , 1 5 3 , 1 0 2 , 1 7 0 , 1 7 0
J 7 0 , 1 7 0 , 1 7 0 , 6 2 , 2 3 8 0

20 S O O  DA TA  1 7 , 5 9 , 1 4 5 , 1 G 4 , 1 S 2 , 1
E 4 , 1 5 2 , 1 6 2 , 1 S 4 , 1 5 9 , 1 6 4 , 1 4 S , S
E , 1 7 , 6 E , E 8 , I 9 2 2

1:7 5 1 0  DA TA  1 7 , E 8 , 1 S , S E , 1 2 , 7 6 , E
1 , 1 9 E , 1 9 , 1 9 6 , 1 9 , 1 2 5 , 1 9 , 1 8 6 , 1
E , P 1 7 , 1 3 ° c

85 S 2 0  DA TA  3 9 , 2 1 7 , 3 E , 2 1 7 , 3 8 , 2 1
7 , 2 e , 2 5 5 , 2 5 5 , 2 5 6
n
0 , e 5 , e 5 , 2 5 5 .

, 2 5 E , 2 5 2 , 2 5 0 0
PD 5 3 0  DA TA  2 5 2 , 2 5 2 , 2 5 2 , 2 5 2 , P 5 2

, 2 9 2 , 2 5 2 , 2 5 9 , 2 5 5 , e 5 5 , 2 5 5 , 2 9 5
, 2 5 , 0 , 0 , 2 5 9 , 3 4 °

3E r 4 0  DA TA  1 8
2
,
1 9 2 , 1 9 2 . 2 1 ,
2 = ,

8 5 , 9 5 , 2 5 E , 3 , 3 , 3 , 1 3 7 , 8 5 , 8 5 , 9 5 ,
1 S 3 , 1 E 0 3
E n  DA TA  1 0 2 , 1 5 3 :
1
9 , 2
1
7 . 3 9 . 2

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

S4 5 5 0  DA TA  1 0 2 , 1 E 3 , 1 0 2 , 1 E 4 , 1 0 e
, 1 5 4 , 1 0 S , 5 9 , 1 7 , 5 E , 1 7 , 6 8 , 1 7 , 5
8 , 1 7 , 2 0 5 , 1 4 2 3

F5 5 7 0  DA TA  4 3 , 1 9 E . 5 7 , 2 3 0 , 2 9 , 2 3
0 , 1 5 3 , 7 6 , 5 1 . 7 6 , 1 9 , 6 8 , 1 2 , 5 8 . 1
7 , 1 4 ° , ' 4 R r

P .  E 8 0  DA TA  1 4 2 , 1 ° 1 , 1 7 0 , 1 7 " . 1 7 "
, 1 7 " , 1 7 2 , 1 7 0 , 1 4 ° ,
1
4
°
, 1 ' 1 , L
-
2

c c ,  n A T p
. 2 1
.
1 .
9 "
5 3
,
1 9
7 '
± 9
, ?
2

C '

4
,
5
1
,
7
0
,
,
,
.
.
=

2 -  5 0 0  r . "
' A T P

2 4 3
, '
P
.

O '

E20 : A T  A 5 4 , 2 4 5 , 5 4 , 2 4 S , E 4 , 2 1

3 , ' " 4 , 5 1 , 0 , 2 6 9 5
PC 5 3 2  DA TA  0 , 0 , 0 , 2 , 0 . 2 . 2 ,
=
2 , 1 5

7 , 2 4 E , S P . P 2 7 , 5 1 , 2 0 4 , r 1 .
°
2 4 , :

n n -
3C ° 4 2  DA TA  r l , 0 4 , 2 4 2 , 9 , 1
-
6 7 " , P

ESO" P T A  1 1 2 , 1 8 8 , 2 4 , 2 2 '  7 :

m
,
n
c
t
,
c
:
,
:
n
p
,
m
w
m
c

r n  OPT."
,  1 O
4
,
1
,
= 7
. . t

3 , n a 9 . 2 , 2 2 l 2
° 7 "  2 A TA
n  ,  0

r E n  fl A TA  2 , 2 , " , : . 0 , " , : . 2 .

6 8 2  r A T A  r , C . 2 . "

7CC =ATP. 0,5,25,2,1,99,2,0,8

,
c
7,1

2 '

77

ES

SE

7 1 0  2 0
-
A  
0 ,
2 ,
2
,
2
,
0
,
0 .
0 ,
0 ,
" ,
"

,  -  ,  ,
7 2 0  " P T A  2 , 2 , 2 . 2 . 2 , 0 , 2 , 2 , 2 .
7 ,  ,  n  ,

7° C ' P T A  ^ , 0 , 0 , 2 ,  '  , 2 , 0 , 2 , 2 , 2
O c  o n  n  O u r :

n  0
2  
n  
0  
n  
n  
n

750  " A ' A

7 6 0  DA TA

771  '''r1Tos

7E2 " A T P  0 . , 1 2
. 7
. , 2 , 1 , 8 = , CEA 7 ° C  " . T A  0 , " . 0 . 0 . " , 3 , 2 , . :

,  ,  n  n c a  m a c
enn 2o7.

2  3 ''',

° 1 2  " P T A
0 . 8 = . 5 4 , 0 , 2 2 7 ,
0
2 _ " . 5 9 2
SP?. 2 0
-
P
-
A

" ,
o n  c

-  -  ,  -

c
,  
-  
,
D
,  
=  
,
4
.

, E r . t !  ^ , 0 , 2 , 0 , " . 2 ,
- °2 7 ^  2
,
"
,
T A  
0 ,
1
,
0 .
0
2
0
,
0
.
:
,
0
,
:
.
-

, 0 . 2 , 2 , 2 , r 4 , C .
r
4

„ .  7 A  '  .  .  .  .  .
, 2 . 2 . 2 , 2 , 2 , 0 . 2
6=2  7 n
-
' ,
-
A

9 2 2 7
,
T p

n 0 ,  = ,

,  ,

,  = 0
,
2
.
2 3  
—

a -

, 1 2 3 , 2 , 2 , ° ' , 3 , 2 , 0 , ' ,
7 7

,  e i "

,

: ^ " - ^

°DC "'ATP,

° ° "  r ' A TA, ,  ,  ,
0 '
1
0

,, ,

IOSO C . E ' -

l e r ? ,  " P T A
6 2 , 0 , : . ' 4 , 2 . :
1270
2 , 0 , 2 . ,
1090
2 . 0 , : . :

-

n  n  n

n n  n  ,

O M  _ _  -.,....... _ -  -  ,. , , , , , , m a , . , m a  m a. m .
,

.

ad ,  m, ,  da ,  sa ,  ma• .  , . ,  .  .
M .  ' . 1 7 ,  . . . . s m . ,  , —
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L I S T I N G S

: 1 2 0  2 A TA
2
.
2
,
0
.
1
7
2
,
0
,
2
,
2
3
2
,
4
2
7

1132 DA TA  1 2 9 , 1 1 , 1 0 9 , 9 2 , 3 E .
1 2
,
2 4
9 ,
1 8
9 ,
1 2
2 .
1 2
9 ,
4 5
,
2 3
4 .
.

"  T 7
,
r a1 : 7 2  E

2
:
'
A

c u7
A2 fl E C  = .
, 1
7 P

2 , 2 , 1 D ' , 1 7 0 . 2 5 7
1190 DA TA  1 7 0 , 1 7 0 , 1 7 2 , 1 7 0 , 1 7
0
,
1
7
0
,
1
7
2
,
1
7
2
,
1
7
2
,
1
7
2
,
1
7
0
,
1
7

0 , 1
7
2 , 1
7 0 ,
1
-
0 . 1
7
2 , 2
7 2
2

o r
1 1 7 0  DA TA  1
7
2 . L ' 2 ,
1 7 2 , 1 7
0 , 1 7

,  .a I  n . o .
1 : 9 0  DA TA  : 7 2 , 1 7 2 , 1 7 2 , 1 7 2 , 1

1 0 , 1 7 0 , 1 6 0 , 1 2 , 2 1 3 275 1190 DATA 170,1E0,2,170,12.92,170.12e,2,0,3,0,0,2,290,2
: l e e  •

53 1 2 2 2  DA TA  2 , 2 , 2 , 2 , 2 , 1 9 2 , 0 . 2
1 1 2
,
2
,
2
,
1 2 2
,
2 , 2
,
2 9 ,
2 , 4
2 2

1212  DA TA  2 , 9 , 1 E 2 , 2 , 2 , 1 1 2 . 2
= ,  , a  S  , p .

1222  DA TA  3
,
1 2 2 , 2 , 1
3 , 1 3 7 . 1
2

- - o z  o - g  •  ,
g o  ,
c .  
o

= ,  4 ,
c 0. 7  . . o n .  0  • T o  ,

0 4
-

-

P .

:
5
5
,
2
,
2
,
2
2
,
2
,
2
,
1
2
,
2
2
4
,
2
,
-
E
-

: 2 4 C : A T I
,
c
o
a  
,
,
=

• = g a ,  1 1 =  7  a I T C  I "

T C  7  o  C  ,
C =  =  
C 4  
C
M

• 2 , 1 " 2 . 2 . 2 . 4 4 . 2 . 2 .

1270  C T  O 2 , 1 1 2 , 0 , 0 , 1 4 4 , 0 , 2 ,
4 4
,
0
,
0
,
3 2
,
0 ,
0 ,
9 ,
1 9
0 ,
0 ,
5 4
0

1220 DATA o,o,o,o,o,o,o,o,o,
0 , 0 , 0 , 0 , 3 , 0 . 0 , 315 1290 DATA 13,0,0,13,3,3,sq,c.0,21e,0,3,8E,3,1,12e.929

2E 1 3 0 0  DA TA  0 , 1 4 , 0 , 0 , 2 6 , 0 , 0 , 2 1
9
,
0
,
0
,
9
5
,
0
,
3
,
8
4
,
0
,
1
3
,
4
6
2

5F 1310 DATA 12e,0,6,0,3,5E,0.0
,
2
1
6
,
0
,
0
,
9
9
,
0
,
0
,
2
9
1
,
0
,
7
5
3

14 1 2 2 0  DA TA  0 , 0 , 0 , 0
1
0 , 1 E 2 , 0 , 3 ,

1 1 2
,
0 , 1
3 , 1
4 4 .
0 , 2
4 , 4
4 , 0
.
5 5 2

19 1 3 3 0  DA TA  2 1 6 , 3 2 , 3 . 9 2 , 2 , 2 0 5 ,
1 2 6
,
2
,
1 1 8
,
0 , 0
,
1 5 2
,
0 , 0
,
9 5 ,
0 , 1

027
00 1340 orffn .3,2:7,132,3,es,112

3 , 1 1 0 S
13E0 DA TA  0 , 2 , 1 4 , 0 , 0 . 9 4 , 0 , 0 ,
2
1
6
,
0
,
0
,
1
9
0
,
0
,
0
,
2
,
0
,
4
4
4

nATA 0 , 7 9 , 7 9 . 1 4 , 7 5 , 5 1 . 1
5
.
7
9
,
1
1
0
,
1
9
,
1
7
3
,
2
2
,
2
2
8
,
9
,
1
5
,

1 4 1 , 1 0 7 9AE 1370 DATA 22,23e,169,e,141,
2 4
,
2 0
2 ,
1 2
9 ,
9 ,
1 4
1 ,
3 4
,
2 0
2 ,
1 6
2 ,

1 2 , 1 4 1 , 3 2 , 1 7 0 5
AC 1 3 9 2  DA TA  2 2 9 , 1 4 1 , 3 3 , 2 0
0
, 1 8 2

, 5 , 1 4 1 , 2 2 , 2 2 9 , 1 2 0 , 2 1 , 1 2 5 , 1 7 9 ,

13E2 DA TA  4 , 1 8 9 , 1 7 5 , 1 7 , 1 5 3 , 2,s ,les,17E.ze,Is3,o,E
l
les,lE

8 , 1 9 , 1 4 E 2
: 9  1 4 2 0  D A TA  1 °
. 5
.
2 4 9 , 5 , 2 0 , 2 0
° ,

2 2 9
, '
9 2
.
0 , 1
6 9 ,
6 , 1
1
,
2 , 2
1 , .

1410  DA TA  I A A . 2 , 2 1 2 , 1 = ° , ° 4 ° .
P
l
A
,
2
0
0
,
"
°
,
P
4
1
,
1
5
°
,
1
4
1
,

2 1 , 2 2 2 , 1 4 1 , 2 2 , 2 9 2 2
SF 1 4 2 2  DA TA  2 2 9 , 1 9 9 , 3 , 1 4 1 , 9 3 , 2

0 8
,
1 9
2 ,
6 7
,
1 4
1 ,
2 2
,
2 0
8 ,
1 9
2 ,
2 ,
1

4 1 , 3 7 , 2 2 9 , 1 9 2 3
CS 1 4 2 0  D A TA  1 E 9 , 1 , 1 4 1 , 3 9 , 2 0 2 , 1

5 2 , 0 , 1 4 1 , 1 8 : 3
1440 DA TA  4 1 , 2 2 8 , 1 4 1 , 4 3 , 2 0 9 ,
1 4 1
,
4 A
,
°
"
°
,
1 4 1
.
4 4 ,
2 2 2
,
1 4 1
, 4 P

C

C C

-==

I• 1
4 1
,

7 M 1952 pArg 141,4s,23e,:s9,:35

09 1 4 9 0  DA TA  1 . 2 0 9 . 1 4 1 , 3 , 2 2 8 , 1 5
9 , 1 4 7 , 1 4 1 , 4 , 2 0 9 , 1 9 2 , 1 2 2 , 1 4 1 ,
5 , 2 0 9 , 1 2 9 , 2 1 1 8CA 1470 DATA 124,1L11,5,2cs,141,

05 1 4 8 0  o n r n  2 2 2 , 1 6 2 , 1 3 9 . 1 4 1 , 1 0
, 2 0 8 , 1 6 9 , 2 3 , 1 4 1 , 1 1 , 2 2 2 , 1 9 2 , 1
9 0 , 1 4 1 , 1 2 , 2 2 9 , 2 1 4 25F 1990 DATA 169,190,141,:3,20e
,1 8 2 , 1 2 2 , 1 4 1 . 1 4 , 2 0 5 , 1 9 9 , 9 4 , 1
4 1 , 1 9 , 2 2 8 , 1 6 9 , 2 1 9 2

5 2  1 5 0 0  DA TA  4 0 , 1 4 1 , 2 4 9 , 7 , 1 E 9 , 4

, 1 4 1 , 2 2 1 , 2 0 . 5 3
1 9 1 0  DA TA  7
,
9
9 , 3 2 , 1 0 0
, 1 9 , 1 5 S

,2 0
.
1 4
1
,
7 9
,
9 ,
3 2
,
2 5
3 ,
1 7
4 ,
3 2
, 1

9 8 , 1 7 3 , 1 4 E 9
C9 1 5 2 0  DA TA  2 2 . 1 9 9 , 1 9 2 , 1 4 1 , 7 8 ,

9
,
1
9
9
,
3
4
,
1
3
3
,
1
0
0
,
1
E
5
,
3
2
,
1
3
3
,

1 0 1 , 1 9 0 , 0 , 1 2 3 3
Se 1 E 3 3  DA TA  1
7
7 , 1 2 0 , 1 E 3 ,
1 6 0 , 2 2

, 2 2 0 , 2 2 4
,
7 8
,
8
.
2 0 8 , 2 4 9 ,
1 5 9 , 0 .

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

1 6 2 , " , 4 2 , 1 7 8 1
15E0 DA TA  1
1 , 3 2 , 1 3
9 , 1 9 , 1 5
2 , 3

12E,15,19e,203,209,220,9E,
1 9 2 , 2 0 0 , 1 7 2 , 1 9 E 7

BO 1 9 6 0  DA TA  7
9 , 9 , 1 3 5 , 2 0
5 , 2 9 , 2

0 2 ,
2 2
9 ,
2
4
7
,
9
6
,
2
2
1
,
4
9
,
2
4
,
4
2
,

2 0
1
,
3 2
.
2 9
0 ,
= 4
3 9

BE 1270 DATA 91,201,e6,240,47,2
0 1
,
7 7
,
2 4
0 ,
4 3
.
2 0
1 ,
8 2
.
2 4
0 ,
2 9
, 2

0 1 , 7 0 , 2 4 0 , 2 2 3 7
9P 1 5 8 0  DA TA  5 9
,
2 0 1 , 6 9 , 2 4 0 ,
5 2 , 2

0 1
,
7 9
,
2 4
0
,
9 5
,
2 0
1 ,
8 6
,
2 4
0 ,
1 2
0 ,

2 0 1 , 8 7 , 2 4 0 , 2 4 2 4
19 1 E 9 0  DA TA  1 1 5 , 2 0 1
1
9 0 , 2 4 0 , 1 1 2

,206,50,15e,40,141,24e.7,1Es
, 4 1 , 1 4 1 , 2 4 2 , 2 2 2 2

74  1 E 0 0  DA TA  7
,
7 6 , 2 4 , 1 8 , 1
9 9 , 4 0 ,

141,2Lie,7,1se,L11,141.2.-19.7.1
6 9 , 2 4 , 1 5 9 9

0
7  
1
6
1
0  
D
A
T
A 
1
4
1
,
2
5
2
,
7
,
1
9
2
,
5
9
,
1

, 1 6 9 , 4 3 , 1 9 4 :
: 9 2 2  DA TA  1 4 1 , 2 4 9 , 7 , 1 E 2 , 2 4 , 1
4 1
.
2
8 2
,
7 ,
:
6 2
,
9 o
,
1 4
1
, A
A
A ,
7 ,
1 c

53 1 5 3 3  C T  A 3 4 ,
=
0 9 , 9 6 , 1 9 , 4 4 ,
1

4 1
,
2 4
0
,
7
,
1 5
9 ,
4 5
,
1 4
1 ,
9 4
9 ,
7 ,
1 6

9 ,
=
1
,
1
4
1
,
:
=
1
=

22 1 E 4 0  DA TA  2 E 2 , 7 , 1 4 1 , 2 1 , 7 , 7 5
.
8
0
,
1
5
1
1
°
,
4
°
,
1
4
1
,
A
4
6
,
7
,
1
=
°
,

4 7 , 1 4 1 , 1 7 = P .
1 6 2 0  DA TA  2 4 9 ,
7
,
1 9 9 , S 0 , 1 4 1 ,
2

0
,
7
,
1
4
1
,
2
5
1
.
7
,
1
9
9
,
8
.
2
,
1
4
1
,
2
°

F4 1 5 6
.
2  
" P T
A  
°
,
1 4
' , A
4 .
7 .
° , •
9

5
,
4
5
,
1
4
1
,
2
4
8
,
7
,
1
9
,
4
8
,
1
4
1
,
2
4

9 , 7 , 1 5 2 . : 9 4 7
2 F 1 9 7 0  DA TA  9 2 , 1 4 1 , 9 5 4 , 7 ,
0
5 , 1 5

9
,
e
0
,
1
4
,
2
=
0
,
7
,
1
4
1
,
2
=
'
,
7
,
1
4
1

,
=
g
=
.
.
,
:
g
g
=

74 1 5 9 0  DA TA  1 4 1 , 2 5 3 , 7 , 1 4 1 , 2 5 1 . ,

1...92 " A T P  " , 1 4 1 ,
A
° ° , 7 , 1 4 1 , . =
1 7 3 3  DA TA  3 4 , 9 0 6
:
9 5 , . .
4
9 , = 5 3 , 1

7
4
2
,
1
3
9
.
1
7
-
1
,
2
2
,
2
4
7
,
'
2
1
,
°
c
,

1 7
. 3
.
2 9
o
= 2
9 ,
2 1
2 1

AE 1 7 1 0  DA TA  9 1 , 2 3
°
,
1 4 1 , 2 0 9 .: 7 2 2  c n r A

C
:

T  7

C
=

=

,
2
0
8
,
1
6
0
,
C
.
1
0
0
4
1

1 5 2 , 1 4 : 7 , 1 7 2 4

2 7  1 7 3 7  " A T C  3 C
,
= : : :
,
2 C C
r
O C
.
1 7
.
,

' , C
/
O
t
' 3
" '
3
1 °
7 7

1 i
" -
-
7
3
1
2
'
1
E

:
-
'
1
2 
D
A
T
A 
1
1
,
2
E
5
,
1
9
1
,
=
-
7
,

' C C  = C C  = C C  C C C  P C =

= C C  P C C  .
0

1752 DA TA  1 9 , 1 8 , 1 :
1 1
, . = , . 2 , 4 ,
1 5
,
1 ,
1 .
9 ,
1 5
,
2 2
,
4 7
,
4 7
,
4 7
,
° 2
. c

3 , 4 4 6
7
9  
1
7
2
0  
D
A
T
A 
4
7
,
4
7
,
"
7
.
4
7
,
'
7
,
4
7
,

E9 1 7 7 0  D A TA  1 5 , 1 9 , 3 4 , 1 9 , 1 9 , 1 9 ,
1 5
,
1 9
,
1 9
,
1 9
,
1 5
,
1 6
,
1 8
,
3 4
,
1 6
, 1

c n o =
C

1782 D A TA  1 9 , 2 2 , 4 7 , 4 7 , 4 7 , 4 2 ,
1 2
,
2 7
,
2 7
, 2
7
,
2 7
, 2
7
,
2 7
,
2 7
,
2 7
, 1

1790  DA TA  4 3 , 4 7 , 4 7 , 4 7 , 4 6 , 1 6 ,
1 9
,
1 6
,
1 6
,
1 9
,
2 4
,
1 2
,
1 5
,
1 9
,
1 5
, 1

6 , 4 2 4
A :  1 8 2 0  DA TA  1
5 , 1 2 , 1 5 , 1 9
, 1 9 , 3 4 ,

1 9
,
1 2
,
1 9
,
4 7
,
4 7
,
4 7
,
4 2
,
4 2
,
1 9
, 1

2 , 4 1 9
1 2 1 0  DA TA  1 . 5 , 1 . 9 , 1 2 , 1 9 , 1 2 , 1 5 ,
1 2
,
1 9
,
2 9
,
4 2
,
4 7
,
4 7
,
4 7
,
1 9
,
1 9
, 1

9 , 3 E 0
1220 D A TA  1 9 , 1 9 , 3 4 , 1 2 , 1 9 . 1 2 ,
1 6 . 1 9 , 1 9 , 1 9 , 1 9 , 1 2 , 1 2 , 3 4 , 1 9 , 1C = c o

5 °  : e 3 :  DA TA  1 9 , 4 7 , 4 7 , 4 " , 2 0 , 2 9 ,
4 2
,
1 9
,
1 7
,
1 5
,
1 9
,
1 5
,
1 7
,
1 2
,
7 5
, 1

5 , 4 3 3
1242 DA TA  2 9 , 4 1 , 4 7 , 4 " , 4 7 , 1 5 ,
1 9
,
1 9
,
1
2 ,
1 2
,
3 4
,
1 5
,
1 2
,
1 5
,
1
E .
:

g

18E2 DA TA  1 5 , 1 2 , 1 6
1 9 , 1 5 , 1 9 , 4 7 , 4 7 , 4 7 ,
5 , 3 9 2
1990 D A TA  1 9 , 1 5 , 1 5
1 5 , 1 2 , 2 2 , 4 1 , 4 7 , 4 7 ,
9 , 3
7
8
1272  DA TA  1 5 , 1 5 , 3 4
I C  I C  I C  I M  I C  I C

g  O C O

1992  DA TA  1 . 2 , 4 7 , 4 7 , 4 7 , 2 0 , 1 E ,
I C  I C  ,
M  ,
C  
1 5  
,
C  
I
C  
.
g  
I
S  
•

5.392
1822  2
0 7
A  
1 5 .
4 1 ,
4 7 ,
4 7 ,
4 7 ,
1 5 ,

1 9
,
1 2
,
1 9
,
1 9
,
3 4
,
1 6
,
1
1 2
,
1 2
,
1 5
, 1

9 , 3 E 1
1920  DA TA  1 9 , 1 9 , 1 5 , 1 2 , 1 . 9 , 2 4 ,

, p  i c  4 4 0  U M  P O  ' C  ,
C  •5 , 3 7 2

1912  D A TA  1 9 . . 1 2 , 1 2 , 1 5 , 1 2 , 1 E ,
1 2
,
1 5
,
1 5
.
2 9
, 4
7
,
4 7
,
4 7
,
1 9
,
1 2
, 1

9 , 2 9 2
1922  DA TA  1 2 , 1 9 . 2 4 . 1 5 , 1 2 , 1 5 ,
1 9
,
3
S ,
2 5
,
3
9 ,
3 5
,
3 5
,
3 9
,
3 5
,
3
E .
3

c L l o c

1 9 2 2  DA TA  2 2 , 4 7 , 4 7 , 4 7 , 2 2 , 1 E ,
,
C 
I
C 
I
M 
I
C 
,
C 
'
C 
I
C 
,

E 2 S :
OC  I 9 9 7  r A T A  : c  ,
c  4 0  4 0  
C 7  
' P C

-
• • • • •
1
•
•
. . •
,
-
"
- .
1

25,2s,3s,3s,3s.as,35,3s,2E,:
6 , 9 2 3
1952  CA TA  3 4 , 1 2 . 1 6 , 1 6 , 1 9 , 1 9 ,
1
5
,
1
9
,
2
5
,
4
7
,
4
7
,
4
7
,
2
0
,
1
2
.
1
E
,
1

9 , 3 5 2
1992 DA TA  1 2 , 1 2 , 1 2 , 1 2 , 1 2 , 1 5 ,
1 2 , 1 5 , 1 9 , 2 2 , 4 7 , 4 7 , 4 7 , 1 6 , 2 4 , 1
6 , 3 7 :

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

9 , 2 7 4
1E90 0 P 7 M  1 9 , 4
7
,
4 7 , 3 2 , 2 2 , 2 9
,

2 9
,
2 5
,
2 6
,
2 6
,
1 5
.
1 9
,
2 9
,
2 2
,
2 9
, 2

9 , 4 3 2
AF 1 9 2 0  DA TA  2 2 . 4 1 , 3 1 , 4 7 . 4 7 , 1 9 ,

3 4
,
1 .
9 ,
1 2
.
1 9
,
1 9
,
1 5
,
1 5
.
1 9
,
1 9
, 1

9 , 3 8 2

C r

•-•

' --

•
•••••

1 O
7

O

P a
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4

CS

1.!r

A "

7
"

47

. 7

7
2
0
"  
D
A
T
A  
.
1
4
,
1
,
1
5
,
1
,
1
6
,
1
,

1 5 , 1 5 , 1 6 , 4 7 . 4 7 , 3 2 , 2 2 , 2 2 , 1 5 , 1
S , 3 °
2 2 1 0  DA TA  1 5 , 1 5 , 1 5 , 1 5 , 1 5 , 1 5 ,
1 5 , 1 E , 4 1 . 4 1 , 3 1 , 4 7 , 4 7 , 1 5 , 3 4 , 1
6 , 3 9 3
2 0 2 2  DA TA  1 6 , 1 5 , 1 6 , 1 6 , 1 5 , 1 E ,18,1e,34,1e,16,18,18,18,18,1
6 . 2 7 4
2 0 3 2  DA TA  1 5 , 4 7 , 4 7 , 3 2 , 2 2 , 4 2 ,
2 7 , 2 7 , 2 7 , 2 7 , 1 E , I E , 2 2 , 2 7 , 2 7 , 2
7 . 4 4 1
2 2 4 0  DA TA  2 5 , 4 1 , 2 1 , 4 7 , 4 7 . 1 5 ,
3 4 , 1 6 , 1 E , 1 5 , 1 5 , 1 5 , 1 6 , 1 E , 1 5 , 1
6 , 3 9 9
2 0 5 0  DA TA  3 4 , 1 5 , 1 5 , 1 5 , 1 6 , 1 E ,
1 8 , 1 5 , 1 5 . 4 7 , 4 7 , 3 2 , 2 2 , 1 E , 1 5 . :

2 0 9 2  DA TA  1 = , 1 ,
7
4 , 1 5 , = 0 , 1 c ,
1 5 , 1 , 1 5 , 4 1 , 3 1 , 4 7 , 4 7 , 1 E , 3 4 , 1
5 , 3 9 1
2 0 7 0  DA TA  1 5 , 1 5 , 1 9 , 1 6 , 1 6 , 1 6 ,
1 E , 1 E , 3 4 , 1 E , 1 5 , 1 5 , 1 5 , 1 E , 1 5 ,
i
) .

6 , 2
7
4
2 0 9 2  : P T A  1 5 , 4 7 , 4 7 , 3 2 , 2 2 , 1 5 ,

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

2 1 ' 2  DA TA

51

53

CS

2F

SO

16

DI

CA

4 F

A5

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

7 , E C7
2 3 2 0  D A TA  4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 ,
4 7 , 4 7 . 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , L !
7 , 7 5 2
2 3 3 2  DA TA  4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 2 ,
2 0 , 2 0 , 2 0 , 1 5 , 1 5 , 1 5 , 4 1 , 4 1 , 4 1 . 4
1 . 5 4 5
2 3 4 0  DA TA  4 3 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 ,
4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 . 4 7 , 4
7 , 7 4 8
2 3 5 0  D A TA  4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 ,
4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 2 , 2 2 , 2 0 , 2
0 . . 565
2 3 6 0  D A TA  2 0 , 1 5 , 1 5 , 1 5 , 4 1 , 4 1 ,
4 1 , 4 1 . 4 1 , 4 2 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4
7 , S S S
2 3 7 0  D A TA  4
7
,
4 7 , 4 7 , 4 7
, 4 7 , 4 7

P 5 "
1 7
R A
M :  
M
O
N
I
F
F
,  
D
E
M
O

E l 100 R E 1

cr:r 2 1 2 2  DA TA  1 5 , 1 5 , 1 5 , 1 6 , 1 5 , 1 5 , Se 110 RE M •  M O N S T E R  TA L K  OEM
0

67
5 , 4 1 3
2 1 3 0  DA TA  3 5 , 4 7 , 4 7 . 4 7 , 2 2 , 2 2 ,

0 3 120 RE M •  B Y  M I K E  R E
a

3 9 , 1 5 , 1 5 . 1 5 , 1 5 , 2 7 , 1 5 , 1 5 , 1 5 , 2 00 130 RE M •
a

£3 2 1 4 0  DA TA  4 1 , 4 1 , 4 7 , 4 7 , 4 7 , 3 5 , F5 140 RE M •  R E M E E R  TO  L O A D A N
a

55
6 , 5 7 9
21E2 DA TA  1 5 , 1 , 1 , 1 , 1 , 3 4 ,

7E 152 RE M •  L O A D  A ND RUN MOMS
TER a

E4 1E2 RE M •  T A L K  F I R S T  EEFO RE
1
=
6

•
C6 2 1 5 0  D A TA  1 5 , 1 5 , 1 5 , 1 5 1 5 , 1 5 ,

1 5 , 4 1 , 4 1 , 3 0 , 4 7 , 4 7 , 4 7 , 1 E , 1 6 , 1
E7 172  RE M •  L O A DI NG  DEMO P RDE RArs

6 , 4 0 E 71 150  RE M
DA 2 1 7 0  DA TA  1 6 . 1 E . 3 4 , 1 6 , 1 5 , 1 6 ,

1 6 , 1 5 , 1 6 , 1 6 , 1 6 , 1 E , 1 5 , 3 4 , 1 5 , 1 21 190  RE M
6 , 2 9 2 82 2 0 0  RE M

EA 2 1 9 2  D A TA  1 6 , 5 1 , 2 2 , 6 1 , 6 1 , 2 3 ,
2 2 , 1 5 , 1 5 . 1 5 , 1 5 , 1 5 , 1 5 . , 1 5 , 2 9 , 4 55 2 1 2  RE M •  T H I 5  CA N B E  RUN  W I
1 , 4 7 8 TH

C•3 2 1 9 0  D A TA  2 1 , 5 1 , 6 1 , 5 1 , E 1 , 1 5 , D3 2 2 0  RE M •  T H E  CURRAH SPEECH
1 6 , 1 6 , 1 E , 1 E , 3 4 , 1 5 , 1 E , 1 5 , 1 6 , 1 5 4  •
6 , 4 E 9 CE 230  RE M •  B U T  W I L L  NE E D AO AP

05 2 2 0 0  D A TA  1 5 , 1 5 , 2 2
.
, 4 7 , 4 7 , 4 7 ,

riND.
4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 2 3 , 3 87 240  RE M •  T O  RUN W I TH  O THE R
5 , 6 3 3

84 2 2 1 0  D A TA  1 5 , 1 5 , 1 5 , 1 5 , 1 5 , 2 5 , 79 250  RE M •  S P E E CH U N I T S .
4 1 , 2 1 . 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 5 2 , 5
2 , 5 5 3 82 2E2 RE Mp

e
,

2 2 2 2  D A TA  4 7 , 4 7 , 4 7 , 4 6 , 1 6 , 1 E ,
1 6 , 1 6 , 1 6 , 5 7 , 5 5 , 4 7 . 4 7 , 4 7 , 4 7 , 4 SO 2 7 0  RE M
7 , 5 1 5 BF 2 9 0  5 A • 3 6 5 0

DA 2 2 2 2  D A TA  4 7 , 4 7 , 4 7 , 4 7 , 4 7 . 4 7 , 04 2 9 0  I N I T : R E M  I N I A L I S E  SPEECH
4 7 . 2 2 , 2 0 , 1 5 , 2 7 , 2 7 , 4 1 , 4 1 , 4 1 , 47,sce SF

UNI T
322  S Y S S A : RE M COTO MONSTER S

I C 2 2 4 2  DA TA  4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , CREEN
5 2 , 5 2 , 4 7 , 4 7 , 4 7 , 4 7 , 4 5 , 1 6 , 1 6 , 1 85 3 1 0  A S C 1 ) • " I  S A Y  CCO O )NCL L )C
6 , 6 5 9 EE) W H A T  MY  r iA FE TE R COMMAND

79 22E 0  DA TA  2 2 , 4 7 , 4 7 , 5 5 , 4 8 , 5 2 , 5 M E  TO  S A Y .
5 1 , 4 6 , 4 8 . 5 0 . 5 1 , 4 9 , 5 0 , 5 1 , 4 8 , 2 CO 3 2 0  A S 2 ) • " M Y  L I F E  MOUE I N  L
0 , 7 3 S I P 5 I NK  T O  MY  WO I CE  E Y  A Z : U S T

40 22E2 DA TA  2 2 , 1 5 , 1 5 , 1 5 , 4 1 , 4 1 , ING TH E  DE L A Y  S E TTI N E41,49,82,51,Lis,50,51,5e,82,4 ES 3 3 0  A S C 3 • " I F  MY  MARSTER W I S
7 , 6 5 4 HES I  C A N  B E  P R= RA M M E  TO  T E

CO 2 2 7 2  D A TA  4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 5 , LL T H E  T I M E  O N CCMMANE
1 6 , 2 E , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 7 , 4 ER 240  A S C 4 ) • " I  F E E L  T I R E D  NOW

MARSTER I  S H A L L  -SLEEP U N T I L
YOU NE X T COMMAND ME

-
E
F 
3
5
0  
R
E
M 
S
A
Y
A
S
(
X
)  
•  
T
E
L
L  
Y
O
U
R

SPEECH U N I T  TO  S P E A K  A S X )
0 7  3 6 0  S A Y A S ( 1 )
30  3 7 0  0 E * 2 2
44 3 8 2  0-CSUBS12
OC 3 2 0  E A Y A S C2 )
ES 4 2 0  1 1 E •2 4
AA
AS 4 2 2  S A Y A S C3 )
BO 4 3 0  0 E • 2 4
85 4 4 2  G O S U2S 10
4A 4 5 2  5 A Y A S C4 )
9A 4 5 0  0 E * 2 4
EE 4 7 0  E D 5 U 5 5 1 0
SE 4 5 2  S Y S S A . 5 : RE M  G O  S A CK  TO  E

A E I ;
36 4 8 0  K O FF: TURN O FF  S P E E CH U N I

7E S O O  E NO
97 5 1 2  .
Y S S A - .
. 3 , 0 t
-
, A S C X :
R E T J R
N

CONSTRUCTING A COMPILER

PRO:RAM: S Y S L I E . L O R

7E 1 0  9 1 1 * 4 9 1 5 2
35  2 0  FO R  L N * 1 0 0  7 :  2 : 3 0  S TE P  1

0
A3 2 5  :  R T • 0
51 3 0  :  F O R  0 5 - ' 0  T O  1 9
C2 3 5  :  R E A D  B Y : P O K E  A t 4 -0 S ,

BY
4C 4 0  ;  R T • R T . B Y
SS 4 5  :  N E X T
08 S O  R E A D  T T : I F  R T ( > 7 7  THE N

P RI NT "E RRO R I N  L I N E " ; L N : E N

2A 5 5  :  A C • A O
-
' 1 5
BE 6 2  NE X T
12 5 5  H I • I N T ( A 0 / 2 5 5 ) : L O • 9 C
-
X I * 2

SE
CC 7 0  PO KE 4 3 , 0 : P O K E  4 4 , 1 2 2 P D X

E 4 S . L O ! P O K E  4 5 , H I : E A U E " E Y E Lts-,e
0 7  7 5  C L R
31 1 0 2  DA TA  1 E 5 , 7 6 , 1 5 2 , 3 2 . 5 2 , 1

2 5 5 , 1 5 2 , 1 5 4 ,  2 2 1 5
0 0  1
1 2  
D
A T
A  
' 3
,
7
3 ,
1
4 ,
7
4 ,
1 ,
4

, 1 9 9 , 9 6 ,  1 5 0
7AO 1 2 2  DA TA  1 2 , 1 7 0 , 1 E 5 , 4 9 , 1 9 2 , 1.11,47,1e8,18s,sc,Is2,11,4e,
lv,7s,2, 1878

AO 1 0  DA TA

2532
11 1 4 0  D A TA  2 2 3 , 4 ,
7
0 3 , 6 0 ,
7 .
3 ,
7

5,223,e9,2e3,ss,223, 2
,
i 2 , e 2 2 ,
1 9 ,
7
0 4 ,
9 4 ,

2 2  1 5 0  DA TA  2 2 4 , 1 6 6 , 2 0 0 , 1 9 7 , 1 9 2

1 , 1 2 1 , 2 0 1 , 1 6 . 3 ,  2 6 E 9
E l  1 E 0  DA TA  2 2 1 , 1 E 5 ,
7
0 1 , 1 7 7 , 2 2 1

. 1 9 2 , 2 0 1 , 2 0 7 , 2 0 1 , 2 2 2 , 2 2 1 , 1 E 4
J 9 . 9 , 1 9 5 , 1 9 9 , 3 ,  2 9 3 3

2F 1 7 0  D A TA  2 2 2 , 2 4 7 , 2 2 2 , 1 1 7 , 2 2 0

0 4 , 1 2 7 , 2 0 4 , 1 4 1 ,  2 E E ::S le o  DATA 229,1.2,04,19,109
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Fc 1-c DA
-
1A

1
,
1
9
2
,
1
0
7
,
1
9
9
,
2
3
,
1
9
2
,
6
7
,
1
9
9
,

9 S , 1 9 2 . 1 1 3 ,  2 1 E 4
97 2 0 0  DA TA

,
4
,
2
0
1
,
2
.
1
7
,
1
9
2
,
2
0
7
,
1
2
°
,
"
3
.
2

0 0 , 1 4 4 , ° 0 0 , • ° " ,  2 9 2 2
7
"  
2
1
0  
D
A
T
A 
1
9
9
,
1
0
3
,
2
0
2
,
1
2
2
,
2
0
2

0 2 , 9 2 ,
2
2 3 , 1 2
5 ,  
2 9
4 °

2 2 0  D A TA  2 0
. 1
, 1 ° .
2 0 2 , 1 ° 5 ,
2 0 2

. r a . n . . 2 ,
,
A , 2 n 4 , A
,
! , p p 4
,
p c m
e
z p

0 .
,
1
0  
o
=  
C
=  
p
r
.
A
A

2 3 0  DA TA  3 2
,
2 0 4 , 2 2 2 ,
1 2 2 , 1 2 , 3

2
,
1
9
5
,
2
5
2
,
3
2
,
2
3
1
,
2
E
5
,
1
6
2
,
1
2
8

, 1 0 6 , 0 , 2 ,  2 0 7 6
88 2 4 0  DA TA  I C O 3 2 5 2 , 2 5 2 , 2 0 6 , 9 2 ,

7 7
,
2 9
,
8
2 ,
7 3
.
6 7
,
3 2
,
2 0
7 ,
8 2
,
2 2
,

8 2 , 7 0 ,  1 8 2 0
24 2 5 0  DA TA  7 2 , 7 9 , 2 7 , 0 . 2 0 2 , 8 5 , 7

7
,
6
9
,
2
2
,
7
3
,
6
7
,
3
2
,
2
1
2
,
7
2
,
6
0
,
6

9 ,  1 2 6 :
ALE 2 5 0  DA TA  8 2 ,
7
0 , 7 2 , 7 9 , 6 7 , 0
, 2 1

2
,
1
9
2
,
2
1
0
,
2
0
2
,
2
0
1
,
2
2
2
,
1
2
9
,
5
9

, 3 2 , 1 2 6 .  2 1 1 0
270 DATA 73,e3,75,22,7e,7e,e

27 2 9 2  DA TA

4 7 ,  ' 2 9 7
e c p  r A T A
7 7
,
2 0
,
2 4
,
2
2 ,
2 2
,
2 7
,
7 2
,
7 2
,
7 2
, 2

2 ,  1 2 4 1
7F 3 2 2  DA TA  6 7 , 2 2 , 9 5 , 2 3 , 2 9 , 3 2 , 2

9
,
8
2
,
8
2
,
7
2
,
6
2
,
8
2
,
2
2
7
,
1
9
2
,
2
4
4

. ' ° 2 ,  1 7 3 3A,7 310 DATA 6,1e3,ece,e2,7e,7:,
9 2
,
2
5 ,
7 7
,
3 2
,
1 9
2 ,
5 5
.
7 9
,
7 8
,
7 9
,

8 4 ,  1 4 7 4
3 2 0  DA TA  3
°
,
1 9 2 , 7 9 ,
7 9 , 8 4 , 7
3 ,

8 2 ,  1 4 C 7
47 3 3 0  DA TA  8
,
2 , 5 5 , 6 9 , 3 2
, 2 1 1 , 9 2 ,

6 ,  1 3 7 S
F3 3 4 C  DA TA  7
5 , 5 9 , 7 1 , 5
5 , 7 2 . 3 2 , 2

0 2
3
9
5 ,
2 2
,
7 2
,
2 4
,
7 3
,
8 4
,
2 2
,
0 ,
2 1

1,  1 3 E 7
320  D q TA  8 4 , 9 2 , 7 3 , 7 9 , 7 1 , 3 ° , °
1 2
,
7 2
,
7
2 ,
3 2
,
2 2
4 ,
7 9
,
7 2
,
7 1
,
0 ,
1

° ° ,  1 4 5 0
61 2 2 0  DA TA  G 2 , 9 4 , 2 2 , 3 2 , 2 1 2 , 2 2 ,

9 7 ,  1 2 2 2
372  E A TA  7
2 . 2 , 2 1 1
,
2 2 , 9 3 , 2
4 , 6

8 2 ,  1 4 2 7
382  DA TA  7 9 , 2 2 . 2 , 2 1 0 , 6 9 , 9 3 . 2

3 2 ,  1 4 1 2
A7 3 9 0  DA TA  1
°
5 , 7 2 , 6 5 , 7 2
. 7
0
, 5 9 ,

7 2
,
0
,
1 9
6 ,
2 9
,
2 2
,
7 2
,
6 7
.
6 2
,
3 2
, 7

9 ,  1 °
.
' "
4 0 0  DA TA  7
9 , 8 4 . 3 2
,
7 0 , 7 9 , 9
2 , 7

8 0
,
2 0
2
,
2 2
,
7 6
,
7 6
,
3 2
,
1
E
9 ,
2

0 1 ,  1 4 4 2
4 1 0  DA TA  1
9 2 , 0 , 2 0
7 , 9 5 , 9 4
, 3 2 ,

7 9
,
7 0
.
2 2
,
2 0
5 ,
2 9
,
7 7
,
7 9
.
2 2
, e
9 ,

0 ,  1 3 9 6
6 °  4 2 0  DA TA  1 9 5 , 7 3 , 8 8 , 7 3 . 2 3 , 7 2 ,

7 9
.
7 8
,
3 2
,
6 6
,
8 2
,
3 2
,
2 0
,
2
E ,
e 8
, 7

9,  1 2 6 0
4 3 0  DA TA  0 , 2 1 1 , 8 4 , 6 2 , 6 7 . 7 2 , 3
2
,
7
9
,
6
2
,
2
2
,
8
2
,
7
0
,
7
6
,
7
9
,
8
7
,
0
,

1 1 6 2
F3 4 4 0  CA TA

1e6,:e3,215,1e3, 27Lis
ED 4 2 0  D A TA  2 3 2 , 1 9 3 , 2 4 2 , 1 9 3 , 0 , 1

9 4 , 1 7 , 1 2 4 , 1 3 8 , 7 2 , 3 2 . 2 0 4 , 2 5 2 ,
1 0 4 , 7 2 , 3 2 ,  2 1 7 5

41 4 6 0  D A TA  2 1 0 , 1 9 3 , 1 0 4 , 7 2 , 1 0 , 1
7 0 , 1 8 2 , 3 2 , 1 9 4 , 1 E 6 , 1 8 9 , 3 2 , 1 9 4

FA

Poo

0-2

C E

r

r 0

S
D

, 1 7 0 , 3 2 , 9 6 ,  2 0 6 2
Fe 4 7 0  DA TA  1 9 5 , 1 6 9 , 1 2 , 3 2 , 2 1 0 , 2

5 2
,
1 0
4
,
2 4
0 ,
5 .
1 6
9 ,
0 ,
7 6
,
6 7
,
1 2
4

, 7 6 , 2 0 9 ,  2 0 1 388 420 DATA lee,13e,:z,17e,les,
7 7
,
1 9
2
,
1 6
8 ,
1 8
9 ,
7 6
,
1 2
2 ,
1 7
0 ,
3 2

, 9 2 . 1 9 5 , 1 2 9 ,  2 2 5 7
C4 4 9 0  DA TA  1 3 , 7 2 , 2 1 0 , 2 2 2 , 7 2 , 3 2,204,e5e,104,10,170,1e8,75, :

9 5 , 1 E 8 , 1 8 9 ,  2 2 7
FE 5 0 0  DA TA  7 4
,
1
9 2 , 1 7 0 , 2 2 , 2
6 , 1 9

5
,
1
5
9
,
1
3
,
3
2
,
2
1
0
,
2
E
2
,
1
2
2
,
2
,
7
2

, 2 2 , 1 9 4 ,  1 9 3 4
2 "  5 1 0  DA TA  2 1 1 , 2 1 2 , 2 0 7 , 2 0 2 , 2 9 ,

2 6
,
0
,
2
1 2
,
7 9
,
7 9
,
3 2
,
7 7
,
6 5
,
7 8
, 9

2 , 3 2 ,  1 7 1 e
82 2 2 0  DA TA  7 2 , 9 0 , 2 9 , 7 2 , 3 2 , 7 0 , 7

3
,
7
6
,
2
9
,
2
3
,
0
,
1
9
8
,
7
3
,
7
2
,
2
2
,
2
2

, 1 1 5 7
2 3 0  DA TA  2 2 , 7 6 , 9 2 , 2 9 , 5 5 , E 8 , 9
9
,
3
2
,
7
2
,
6
7
,
=
9
,
7
2
,
0
,
1
9
8
,
7
3
,
7
5

, 1 1 9 9
'-10 DA TA

9
,
9
0
,
5
2
,
7
e
,
0
,
1
2
2
,
7
2
,
7
2
,
2
9
,
3
2

, 1 2 9
76 5 2 0  DA TA  7 8 , 7 9 , 9 4 , 3 2 , 7 0 . 7 9 , 9

2
,
7
2
,
5
9
.
0
,
1
9
2
,
°
9
,
8
5
,
7
3
,
E
7
,
6
2

, 1 2 1 3
5 5
7  
"
A
T
A  
3
2
.
7
9
,
7
9
,
0
4
,
3
2
,
9
.
0
,
9

,
Fe 5711 CA TA

8
,
8
4
,
3
2
,
5
5
,
7
2
,
3
2
,
2
0
1
,
7
7
°
,
2
0
e

1° ° ° .
AE 2 8 0  DA TA  2 1 2 , 3 2 , 7 0 , 7 3 , 7 5 . 2 9 .

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

9 ,  1 ° 4 °
580  n A TA  7 . . p
,
A L 1
,
4 A
,
= =
,
7 9
.
n p
,
' p

,
7
3
,
7
5
,  
'
A
m
p

2 0 2  DA TA  2 9
,
2
,
1 9 9 , 7 2 , 7
2 , 2 2 , 3

2 ,
7
9 ,
5
8
,
7
7
,
=
=
,
3
°
,
7
7
,
7
3
,
2
7
'
,
9
.
1

, 1 1 2 4
I F  2 1 0  DA TA  7
2 ,
7
2 , 7 1 , 0 , 2 2 1
, 7 2 , 7

9,6e,71,e5,7e,32,:es,se,e5,7
3,  1 3 1 2
2 2 0  DA TA  2 7 , 2 2 , 3 2 , 7 9 , 9 2 , 7 7 , 6

1 , 2 2 4 ,  1 2 7 3
EF 5 3 0  DA TA  1 6 8 , 1 9 4 , 2 0 3 , 1 9 4 . °
.
9

,
1
°
4
,
°
°
7
,
1
9
4
,
7
.
1
9
°
,
3
4
.
'
°
°
,
°
2

, 1 9 5 , 1 2 4 , 1 9 5 ,  2 5 3 '
2 4 0  DA TA  1 °
4 ,
7
1 , 1 3
°
,
7 2 , 1 = 2 , 0

,
1
7
7
,
7
1
.
2
4
0
,
2
,
3
2
,
2
1
0
,
2
5
5
,
2
2
0

,
7
8
,
2
4
5
,  
2
2
1
4

EEO D A TA  2 5 , 2 , 2 , 1 6 , 2 , 2 7 2 , 1 , 1
0 2
.
0
,
1 0
,
0
,
1 2
2 ,
0 ,
1 4
2 ,
1 1
4 ,
1 9
5
,

1 2 7 9
660  DA TA  1 4 1 , 1 1 3 , 1 2 2 , 1 7 C , 1 2 2
, 0
,
2
°
,
2
0
0
,
1
5
5 ,
7
1 .
2
5
3 ,
1
1
° ,
1
° °

, 1 3 2 , 7 1 , 1 6 5 ,  2 2 0 3
2 7 0  DA TA  7
2 , 2 5 3 , 1
1 2 , 1 2 2 .
1 2 2 ,

7
2
,
1
7
,
1
2
6
,
I
6
5
,
7
1
.
1
2
c
,
1
:

2 ° ° 7
cP 2 2 0  DA TA  1 6 5 , 7 2 , 1 2 2 , 1 1 2 , 1 9 E .

1 ° °
,
7 2
,
1 2
2 , 2
0 ° ,
7 , 1
7 ° ,
1 !
° ,
1
° °

, 2 4 2 , 1 7 , 2 0 8 ,  2 1 9 2
E20 DA TA  3
,
1 4 0 , 1 1 2
,
1 9 2 , 9 , 4
e ,

I
-
P
,
1
'
4
,
1
°
°
,
1
°
°
,
0
,
1
°
5
,
°
"
0
,
1
4

0 , 1 1 4 , 1 9 5 ,  1 9 4 2
32 7 0 0  DA TA  °
3 2 , 2 , ° 2 4 ,
° , 2 0 8 . 1

2 0
,
1 2
2
.
7 1
,
2 ,
4 9
,
1 7
2 ,
1 1
4 ,
1 9
5 ,
1

5 3 , 0 , 1 2 E ,  2 1 7 2
28. 7 1 0  DA TA  2 0 0 , 1 2 9 , 0 , 1 5 2 . 0 , 1 5 5

, 9 2 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,  7 7 3
05 7 2 2  DA TA

, 0 , 0 , 0 , 1 6 2 , 0 , 1 2 4 ,  2 9 2
FD 7 3 0  DA TA

3 2 , 4 1 ,  1 8 2 2
I E  7 4 0  DA TA  1 2 ,
7
2 , 1 2 5 , 6 , 7 2 , 1
E 2 ,

5.7e,9,e,3e,5,175,3e,8,5, 82

P C
-

CA

0 =1

P O

720  DA TA  3
9 , 2 , 1 7 2
,
3 3 , 2 4 , 1
0 4 .

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

172 ,  1 1 2 1
42 7 9 0  DA TA  2 2 , 5 , 5 , 3 0 , 5 , 1 7 2 , 1 4 ,

1 0 4
,
2 4
,
1 0 1
,
5 , 1
3 3 ,
2 , 1
2 2 .
2 , 1
0 °

• 9 1 3
7 7 0  DA TA  0
,
1 . 2
2 , 2 , 1 4 4
. 2 9 O , ' °
2

.
2
,
4
4
,
1
E
2
.
4
,
7
2
,
2
2
,
1
9
4
,
2
2
1
,
2
5

, 1 4 4 ,  l e e ? ,
32  7 8 2  DA TA  2
,
2 0 1 , 9 1 , 1 7
2 , 2 , 2 2 , 2

6
,
'
4
,
Q
°
.
'
0
'
,
4
°
,
1
4
4
,
°
°
2
,
2
1
1
1
,
°

2 , 1 7 2 ,  1 6 E 2
45 7 9 0  DA TA  2 4 2 , 1 4 4 , 2 4 2 , 3 2 , S I , 1

2 2
,
1 4
4 ,
2 ,
9 2
,
7 6
, 7
- 1
,
1 9
5
,
1
0
2
,
°
4

, 1 9 5 , 1 8 2 ,  2
7
2 4

OE e n  DA TA  0 . 3 2 , 2 2 2 , 2 2 5 , 2 0 1 , 1 3
, 2 4 . 0 . 1 0 , : 7 0 , 3 m , 1 0 3
,
2 A c
,
2 2 9
,
1

2 , 1 3 8 , 1 2 2 ,  2 1 3 2
02 8 : 0  DA TA  0 , 1 2 2 , 2 0 0 , 2 0 8 , 2 2 5 , 1

5 2
,
3 ,
7 2
,
5 2
,
1 9
4 ,
1 2
9 ,
0 ,
1 2
3 ,
2 ,
1

= 2 , 1 4 0 ,  1 9 0 8
9 2 2  DA TA  2
.
2 = , 1 0
,
1 4 1
5
2 3 =
,
1 9 5

,
°
°
,
'
2
0
,
0
,
°
°
,
°
0
7
,
°
°
°
,
2
2
1
,
1
°
,

2 4 0 , 1 1 , 1 5 3 ,  2 3 7 0
822  DA TA  0 , 1 2 2 , 2 0 0 , 2 0 8 , 2 4 3 , 1
2 2
,
3
,
7
5 ,
5 2
,
1 9
4 ,
1 6
9
,
0
,
1
=
3
,
0
,
1

° A , 1 4 0 ,  1 9 1 5
9 4 0  DA TA  2 5 , 1
0
,
1
q
,
, 2 3 = , : 5

,
7
2
,
2
1
0
,
2
2
9
,
2
,
1
7
2
,
2
3
2
,
1
2
2
,
P
2

4 , 2 3 5 , 1 9 6 , 1 4 4 ,  ° ° ° B
.71 9 6 0  DA TA

ce,s, :see
Lie D A 1 A

0 2
,
2
2 9
.
2 4
1 ,
1 4
2 ,
1 2
9 ,
1 9
2 ,
3 2
,
9 2

, 1 ° ° , 1 4 4 , 7 ,
e72. DA TA  1 5 7 , 2 2 2 , 1 9 2 , 2 0 0 , 2 2 2

20
,
0

6
.
2  
D
A
T
A

4 4 , 2 4 2 , 1 6 0 ,  2 4 0 7
E r  8 9 0  DA TA  0
,
1 9 9 , 0 , 1 5 2
, 2 4 0 , 1 2 ,

2 0 1
,
4 4
,
2 4 0
,
1 1 ,
1 4 2
,
7 8 ,
2 2 2
,
2 0 0

, 2 0 8 , 2 4 1 ,  2 2 0 0
96 9 0 0  D A TA  1 6 2 , 3 , 7 2 , 2 2 , 2 9 4 , 2 3 2

,
1
4
2
,
2
3
5
,
1
9
2
,
7
6
,
1
2
e
,
1
9
7
,
0
,
0
,

0 , 1 6 5 ,  1 8 6 1
5 6  9 1 0  DA TA  3 8 , 2 4 , 1 0 1 , 2 2 , 1 4 4 , 2 ,1ee,3,7e,5e,1e4,24,1e1,7e,17

0 , 1 E 2 ,  1 4 0 4
32 2 2 0  DA TA  7 9 , 1 0 2 , 0 , 1 9 7 , 7 4 , 1 4 4

,
2
E
,
2
4
0
,
1
9
,
1
7
3
,
1
2
,
1
2
7
,
2
4
0
.
2
,

1 6 2 , 9 ,  1 2 2 1OF 930 DATA 76,5e,139,23.,1e,19
7
,
3
2
,
1
.
5
1
,
1
9
7
,
7
6
,
1
2
,
1
2
7
,
2
2
2
,
7

2 . 1 7 6 , 2 2 3 .  2 1 2 1
F8 2 4 0  DA TA  1 5 0 , 0 , 1 4 0 , 1 2 , 1 9 7 , 1 4

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

9 7 , 1 9 2 , 3 8 ,  1 2 2 2
AS 9 5 0  DA TA  2 4 0 , 2 4 , 1 7 7 , 3 2 , 2 2 0 , 140,13,197,172,14,1e7,1Lis,7e,

2 0 0 , 2 0 8 , 2 3 2 ,  2 2 9 E
E r  9 E 0  DA TA  / S 2 , 0 , 1 4 0 . 1 3 , 1 9 7 , 1 7

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

4 , 2 0 0 , 1 4 0 ,  1 2 E 9BE 970 DATA 1e,127,272,14,197,145,78,e06,140,14,:97,e0e,eee
, 1 7 2 , 1 4 , 1 9 7 ,  2 1 9 0

SE 5 8 0  DA TA  1 3 2 , 6 3 , 1 6 2 , 7 2 , 1 2 9 , 7
2
,
1
3
3
,
6
4
,
1
3
4
,
6
5
,
1
2
2
,
2
4
.
1
0
1
.
7

8 , 1 3 3 , 7 8 ,  1 E 4 2
CD S S O  DA TA  1 6 5 , 7 9 , 2 0 2 , 0 , 1 3 3 , 7 9

,
9
5
,
9
2
,
2
4
,
4
8
,
5
2
,
3
2
,
3
2
.
3
2
,
3
2
,

22 ,  1 0 8 3
2E 1 0 0 0  DA TA  3 2 , 3 2 ,
1
2 ,
2
, 3 2 , 3 2 ,

3 2
,
3 2
,
3
2 ,
3 2
,
3 2
,
3 2
,
2 2
,
2 2
,
3 2
, 3

2 ,  6 1 2
7D 1 0 2 0  DA TA  2 2 , 4 4 . 8 3 , 4 4 , 9 2 , 1 2 5

,
2
2
2
,
2
0
2
,
2
3
,
1
2
2
,
2
3
,
2
4
0
,
2
2
,
2
2

2.172
24 1020 DATA le,e01,1,e40,20,e0

P r

eo

P r

0 9

PF
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L I S T I N G S

8 , 7 , 9 E ,
1 0 3 0  DA TA  : I T : 2 , 2 , 4 4 , 1 9 2 , 9 , 4 4 ,
1 5 2 , 3 , 4 4 , 1 E 2 , 5 , 7 9 , 5 5 , 1 9 4 , 1 G O,o, :ees
1040  2 A TA  1 E 2 , 3 , 1 7 7 , 5 4 , 1 5 7 , 1
0
2
,
1
9
7
,
2
7
2
,
1
1
1
,
1
5
6
,
°
1
,
1
4
4
,
2
4

5 , 1 E 0 , 0 , 1 9 5 ,  2 3 3 7
4 2  1 0 5 2  DA TA  1 7 7 , 1 9 7 , 1 5 7 , 1 E 2 , 1 9

7 , 2 3
1
,
1
0 0 , *
5
1
,
4 , 1 4
4 ,
1
4 4 , 1
7 3 ,

1 8 0 , 1 9 7 , 2 2 1 , 9 7 ,  2 7 3 4
AD 1 2 E 0  DA TA  2 4 0 , 8 , 1 3 9 , 1 E 2 , 1 2 2 ,

160n
1 a
7 , 7
6 . 1
9
a
,
2
5
t
2
3
2
,
2
3
2
,
2

3 2 , : 3 8 , 1 5 2 , 1 5 . 2 ,  2 7 2 9
SO 1 0 7 0  " A T A  1 5 2 , 1 9 , 1 8 3 ,

, 1 2 9 , 1 9 , 1 9 9 , 1 5 2 , 9 , 3 2 , 1 9 2 , 2 2 5
, 1 5 9 , 1 , 1 2 2 ,  2 2 2 4

24 1 0 9 0  DA TA  s s , : e o . l e e , 3 E , l e s ,
2 5 e , 3 2 , 1 e 2 , 2 5 5 , t 7 e , : , s e , 2 0 1 ,
9 , 2 4 0 , 3 ,  2 2 9 1
1090  *DATA. 7 9 , 1 1 5 , 1 9 4 , 1 E 2 , 2 , 7
° ,
°
7
,
1
A
4
,
7
1
,
1
0
1
,
1
0
,
3
1
,
1
A
B
,
2

, 1 4 4 ,
1
,  
1 7
5 3

1 =  DA TA  7 9 . 1 1 ° . 1 . 9 4 , 1 9 1 7 , C , 7 '
2
,
2
2
9
,
2
9
5
.
2
0
1
,
1
3
,
2
4
0
,
2
,
1
°
1
,
9

0 , 1 9 9 , 2 0 0 ,  2 1 9 E
02 1 1 1 0  DATA 2 o s , e
,
f e , l s s , o , : e 3 ,o,  1 5 9 2
17 1 1 2 0  D A TA  0 , 0 , 0 , 2 . 0 , 2 , 2 . 0 . 0 .

C
10 1 1 3 0  DA TA  0 , 0 , 0 , 0 , 2 , 0 , 0 , 0 , 2 ,

C
0 A
-  
1
1
4
2  
D
A
T
A  
0
,
0
'
.
0
,
1
5
7
,
2
1
1
7
3
,
1
3

2
,
1
2
9
,
1
7
4
,
1
3
1
,
1
9
2
,
1
3
3
,
7
1
,
1
3
4

, 7 2 ,
1
4 ,  
1
0
=
1
5

11SC DA TA  1 0 5 , 2 , 1 4 1 , 1 3 0 , 1 9 9 ,
1 3 8 , 1 0 5 , 0 , 1 4 1 , 1 3 1 , 1 9 e , e 2 e , 1 3
2 , 1 . 9 9 , 2 0 9 , 9 ,  2 0 7 0
1 1 9 0  DA TA  1 E 2 , 1 1 , 7 6 , 5 5 , 1 9 4 , 1
8
2
,
0
,
1
9
5
,
5
,
1
4
9
,
7
1
,
2
0
0
,
1
6
9
,
5
,

1 4 , 7 1 ,  1 9
1 122 1 1 7 0  " A T A  2 A , 1 7

1
, 1 3 0 , 1 9
0
, 1 7 4

,
1
3
1
,
1
9
9
,
9
9
,
2
3
3
,
2
,
1
4
1
,
1
3
2
,
1
9

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

SE.' 1 1 9 0  DATA 2 3 3 , 0 , 1 4 1 , 1 3 1 ,
1
° 9 ,

1 3
3 ,
7
2 ,
2 2
2 ,
1 3
2 ,
1 9
9 ,
1 6
0 ,
1 ,
1 7
7

, 7 1 , 1
1 1
, 4 ,  
1 5
5 2

E l  1 1 9 0  D A TA  1 3 2 , 1 7 7 , 7 1 , 1 3 3 , 3 , 3

2 , 9 2 , 1 5 5 ,  1 5 9 °
29 1 2 2 2  2 A TA  E . 1 9 5 , 2 , 1 3 3 , 2 5 3 , 1 3

4
,
A
5
4
,
9
9
,
1
5
5
,
3
,
A
,
5
,
1
3
3
,
°
,
1
0
°
.

, 4 ,  1 . 3
11 2 1 2  DA TA  5 , 6 , 1 3 3 , 6 , 9 5 , 1 E 2 , 3
, 2 2 , 2 , 1 2 3 , 2 , 1 5 5 , 4 . 6 9 , 6 , 1 3 3 ,
1 0 0 3

FF 1 2 2 2  DA TA  6 , 9 5 , 1 E 5 , 2 , 3 7 , 5 , 1 2

1 0 5 2
: 2 3 0  DA TA  5 , 1 9 5 , 5 , 2 0 1 , 0 ,
1
C B ,
7 ,
0
0
1 .
,
. e
9
2
m
p t
,
2 ,
2
1
c
,
5
,
9
6
,
l
a
0
3
0

1929
SA 1
1
4 0  
D
A
T
A  
1
1 1
,
° ,
1 3
3 ,
5 ,
° 5
,
1
S
°

, S , 1 9 7 , 3 , 2 2 8 , 9 , 1 9 5 , . 5 , 1 9 7 , 4 , 2
05 ,  1 5 4 0

A r  1 2 5 0  DA TA  3 , 1 E 9 . 1 , 4 4 , 1 E 9
1
2

2
2
,
0
,
1
3
2
,
2
.
1
3
4
,
2
,
9
6
,
3
2
,
3
7
,
1
2

9,  1 1 9 0
1 2 9 0  DA TA  7 5 , 1 5 , 1 9 9 , 1 2 2 , 4 , : . 9
7 , s , 1 4 4 , e , 2 0 e , s , : s s , 3 , 1 e 7 , 5 ,
1 7 s ,  1 9 7 7
1
1
7
0  
D
A
T
A

5 2
.
0
,
1 3
3 ,
9 ,
1 2
4 ,
2 ,
9 9
,
3 2
,
5 7
,
1 9

9 ,  1 2 2 0
SC 1 2 9 2  D A TA  7 2 , 1 5 , 1 9 9 . 3 2 , 9 3 , 1 9

9
,
2
0
1
,
0
,
2
4
0
,
2
1
1
,
9
5
,
3
2
,
9
9
,
1
5
E

1 5 ,  1 7 9 3
93  1 2 9 0  DA TA  1 9 9 , 1 5 5 , 5 , 2 4 , 1 0 1 , 2

.
1
3
3
,
5
,
1
E
5
,
4
,
1
0
1
,
5
,
1
3
3
,
9
,
1
7
5

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

,
1
2
5
,
3
,
5
2
,
2
9
9
,
9
,
1
3
3
,
2
,
1
2
5
,
4
,

eFe,

C n

g P

C
O

C D

P C
.

C f
.

ED

AD

24

1
1

CO

24

SE

BS

O n

E3

--

44

54

9E

E2

EC

1 3 1 2  DA TA  2 , 1 3 3 , 5 , 1 4 4 , 1 , 9 2 , 1
9 2 , 1 , 7 9 , 9 7 , 1 9 4 , 1 E 2 , 5 , 2 2 1 , 2 , 2
2 8 ,  1 4 '
1
°
1 3 2 0  DA TA

' C C  n

1 3 3 ,  1 4 5 9
1
1
3
0  
D
A
T
A  
6
,
*
°
,
4
,
1
1
1
,
7
0
,
1
0

6 6 , 5 .  1 3 5 0
1
1
4
2  
D
A
T
A  
1
3
3
,
E
9
,
1
3
,
7
0
,
6
E
,
1

6 0
,
0 ,
1 7
7 ,
5 4
,
3 2
,
2 1
0 ,
2 5
9 ,
2 2
2 ,
1

9 9 , 5 3
1
2 2 9 ,  
2 0
E 7

1350  DA TA  2 4 2 , 2 2 , 1 5 9 , 1 3 , 7 2 ,
11 0
,
2 5
5 ,
1 2
9 ,
1 4
7 ,
7 2
,
2 1
0 ,
2 9
5 ,
7
E

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

, E ,  1 2 9 2
1 3 7 0  DA TA  9 9 , 3 2 . 2 2 5 , 2 9 5 ,
1
4 2 ,
7
,
1
9
9
,
0
,
1
3
2
,
2
,
1
3
3
,
5
,
9
5
,
1
2
9
,
1

, 1 5 2 ,  1 7 2 9
1 3 9 0  DA TA  0 , 1
1 1
,
0
, 1 3 4 , 6 ,
0 0
,
1

2 , 1 9 3 , 2 2 2 , 1 3 3 , 5 , 1 E 9 , 0 , 1 3 3 , E ,
0 a
t  
2
-
1
8
6

1
1
9
2  
D
A
T
A  
3
2
,
1
1
9
,
1
5
,
1
1
1
,
,
I

e s , o , : 3 3 , e , e s , 1 7 e , l e o , l e e , 1 7
4 , 1 3 : , 1 s e ,  2 0 9 1
1 4 0 2  DA TA  1 3 3 , 7 1 , 1 3 4 , 7 2 , 2 4 , 1
0 5 , 3 , 1 4 1 , 1 3 0 , 1 9 9 , 1 2 9 , 1 0 9 , 2 , 1
4 1 , 1
1
1 , 1 9
8 ,  
1 7
1
4

1410  DA TA  A 1 A . 1
-
4 ,
,
a a . n z a l , a
,

1 5 2 , 1 1 ,
7
9 , 5 9 , 1 2
4 , 1 2 0 , 0
, 1 2 2 , 5

3 , 1 4 9 , 7 1 ,  1 9 9 4
1 4 2 0  DA TA  1
0 2 , 1 ° c , S
4 ,
1
4
0
, 7
1

2 0
0 ,
1 5
5 ,
5 2
,
1 4
2 ,
7 1
,
9 9
,
1 7
3 ,
1 3
C

, 1 2 9 , 1 7 4 , 1 3 1 ,  2 1 9 3
1 4
1
2  
D
A
T
A  
1
°
E
,
°
5
,
1
1
1
,
1
,
1
'
4
1
,
1

1
1
1
,
1
9
9
,
1
1
1
,  
1
1
1
7

1 4 4 0  D A TA  7 2 ,
1
0 6 ,
1 1 1
, 1
1 0
, 1 A C

,
A
,
1
7
7
,
7
1
,
1
3
1
,
4
7
,
1
3
1
7
7
,
7
1
,

1
1
1
,
3
3
,
1
1
5
,

1 4 ° 0  DA TA  1 7 7 , 7 1 , 1
1 1
,
1
9 , ° 6 , 1

B c , 0 , 1 6 c , n a l
,
t 4 c
,
n
,
o a
,
3 2
,
: 1 7

, 2 2 2 , 2 0 0 ,  1 9 9 4
14E0 DA TA
6 0
,
2 ,
1 7
7 ,
1 °
1 ,
1
1 1
,
5 ,
' "
8 ,
2 ,
1
1 1

, 9 , 9 6 ,  1 7 9 1
1472 DA TA  3
1
, 1
1 1
,
2 2 0 , 2 0 2 .
1 7 7

2 2 0 , 1
0
5 , ,  
1 7
7 4

1 4 9
7  
D
A
T
A  
1
4
1
,
1
°
1
- ,
1
2
2
,
7
9
,
0
,
2

2 , 1 2 3 ,  1 4
0
°
1490  DA TA  1 E 5 , 1 2 2 , 0 , 1 5 0 , 1 2 E ,
7
.
5
,
9
5
,
1
9
5
,
0
,
1
5
4
,
E
,
1
2
2
,
2
,
2
C
E
,

9 , 1 9 2 ,  1
7
9 5
1900  DA TA  0 . E C E , 1 , 9 2 . 1 5 9 , 3 . 1
3 3
.
5
,
1 9
E .
4 ,
1 3
3 .
2 .
1 3
9 .
1 9
2 ,
2 2
9

1 7 : 2
1512  DA TA  '  1
"
1  *
0 1  
"

n
1 2 2 2  DA TA  1 2 3 . 2
: 3 3 , 9 , 1 4 4 , 2 2 5 . 1
E , 2 2 1 , 1 E E ,  2 0 7 9
1230  DA TA  1 , 1 4 1
-
2
,
1
9
2
,
7
E
,
1
5
2
,
2

4 , 1 9 5 , 1 2 4 .  1 E 2 1
1E40 DA TA  1 7 0 , 2

- a n  a  a
5 2 , 1 2 ,  1 2 7 3
1 5 2 2  DA TA  7 9 , 5 9 , 1 9 4 , 1 2 2 , 0 , 1 2
0 , 0 , 2 3 2 , 2 2 2 , 1 , 2 2 2 , 1 2 2 , 3 , 9 9 . 2
2 2 , 9 .  1 7 4 7
15E0 DA TA  1 3 3 , 3 , 1 E 2 , 4 , 2 2 9 , 9 .
1 3 3 , 4 , 1 7 2 , 2 3 7 , 2 2 2 , 2 2 4 , 2 5 2 , 2 0
9 , 1 , 1 3 E ,  2 1 1 2
1572  DA TA  1 2 4 , 9 . 1 3 2 , 5 , 9 6 , 1 6 5
. E 2 E , 4 1 , 7 , 7 3 ,
7
,
1 5 9 , 1 2 9 , 2 5 , 3
2

, 2 1 2 ,  1 4 7 2
1990  DA TA  e 5 5 , 1 2 6 , 1 E , e . ,
,
e , e 3 ,

70 P
'
C   
E
,
:
C
C

3
-
-

7 2 . 1 9 4 , 2 2 0 . 2 2

1194. 502. 13E
nn = -

4 , 1 4 4 . 9
.
0 2 , 1 2 - r

•= =  -  n
,
n  =  
-

, 2 2 9 , 9 ,  : 9 1 9
1552  DA TA  1 3 2 , 1 9 E , E 5 , 2 2 2 , 7 1
:1 7
9 ,
1 ,
9 2
,
1 2
2 ,
1 ,
7 5
.
2 .
a ,
1 9
4 ,
1
D

1 9 3
1222  DA TA  7
2 , 2 3 E ,
2 2 9 , 1 , 2
0 0 , 2

3 2 , 2 0 9 1 2 2 , 9 , 2 2 , 3 2 0, 7 , 1, , 2 3 9 ,
• •  1 1 1
,
,

-  m
,• 2 • •  2 P 7 P  e e , l a s , 7 : , l e s , l c : .
7 0
.
1
3 3
,
7
2 ,
5 2
,
1 9
E ,
7 1
,
1 6
1 ,
-
* E
, E

3 3  3
,
3  
•  
-
p p
,
'

1220 72,A=A 2 2 0 , 2 3 2 , 2 2 9 , 1 , 2 CC,
2
,
5
9
,
2
9
,
-
C
,
E
,
2
9
,
3
9
,
7
0
,
1
3
9
,
2
4

,1 2 1 ,  1 4
-
C
15211 DA TA  2 9 , : 3 3 , 7 1 , 1 2 2 , 1 2 1 ,
7 2
,
1 3
3 ,
2 ,
S
S .
1 2
C ,
2 ,
1 7
7 .
7 1
,
1 3

3 , 5 , E 2 2 ,  1 . 5 4 3
1E42 DA TA  1 7 7 ,
-
1 , 1 3 3 , 2 , 9 2 ,
1 2

C , C , 1 . 5 5 , S , 1 4 , 5 ,
7
1 , E C C , I S E , E , 1
4 5 . 7 1 ,  1 9 1 9

57 ,
a a
-  
n
n
-
n  
O
C  
m  
-
a
n

4 L 4 a a n  P
, ,  .
3 3

• -  ,  -  ,  • • • • • • • -  ,  • - •
P
,
C
C

AE 1 5 E C  DATA 1 5 2 , 0 , 1 2 2 . 2 , 1 9 I , E 2
3
,
,  
3
3
A  
'
M
P

0
,
9
5
,
1
2
0
,  
2
1
:
9

1570 DATA 2 , 1 7 7 , 7 1 , 2 4 , 1 0 2 . 1 ,
u n  . 7 7

1 , C

,

• • • • • ,

1290 DATA 7
1 , 1 7 9 , 1
,
9 5 , 1 9 E ,
2 ,

7 2
1 9
7
,
1 9
4 ,
1 2
2 1
7
7 ,
7 1
,
5 2
,
2 2

1592 DATA 1 4 9 , 7 1 , 9 , 2 0 2 , 4 2 , 1 7
• C C

C C  ,

• n o '
-
c  
o
n  
-
o
u  
,
c
c

C D
, -
P
=  
3
3
,  
'
C
D  
'
C
C  
1
.
7
.  
-
.
1
:
1  
3
,
,

55 , 1E2 , 2 ,  2 1 9 4
1E 1 7 : 2  DATA 2 4 0 , 2 , 1 E 2 , 2 , 7 2 , 2 2 ,

,
0
L
,  
'
E
a 
C 
n
,  
•
,
,  
n
a 
,
n
E

222 , 144 ,  1 9 E 4
17E0 DATA 3 ,
7
5 , 1 1 2 , 1 5
4 , 3 2 , 2 2

9
,
2
9
.
S
,
7
E
,
3
2
,
5
2
4
,
2
9
5
,
1
2
4
.
1
3
3
.

aa n z  ,
A 3
,

V
C

71 1 7 2 0  DATA E29, 22. 9
2 4 9 7 1 3 3 , 2 , 9 2 , 0 , 0 ,
95 . 24 ,  1 9 9 1
174C DA TA  1 2 1 , 9 , 1
5 5 , 1 9 4 , 1 2 1 , 5 , 1 4 1 ,
1 E 3 , 1 2 5 , 2 ,  1 7 7 E

7e 1 7 5 2  DA TA  1 4 1 , 5 7 ,
c , l e 1 , 1 s 3 , 2 2 1 , s 7 ,

1 ' 1

P O .

4 I , S 9 , 2 2 2 , 1
59, 22. 2. 125,

202 , 99 , 1E2 ,
222 , 144 , 249

1
2  
1
7
2
2  
D
A
T
A 
2
3
2
,
2
9
4
,
3
,
2
2
9
,
2
4
1
,

242,  237,  12C, 2,  155, 2,  240, 5,
2 , 2 , 7 5 ,  2 2 0 1

33 1 7 7 0  D A TA  5 9 , 1 9 4 , 1 2 5 , 5 , 1 4 9 , 7
8
,
2
2
0
,
7
E
,
1
2
5
,
1
9
7
,
1
9
9
,
5
,
1
2
2
,
9

, 1 3 3 , 7 1 ,  . 1 7 e 0
FE 1 7 8 0  DA TA  1 3 4 , 7 2 , 3 2 , 1 2 3 , 1 9 2 ,

1 2 0 , 2 , 1 2 2 , 0 , 1 9 9 , 2 . 1 5 2 , 2 4 0 , E ,
1 4 S , 7 E ,  1 5 9 1

AS 1 7 9 2  DA TA  2 3 2 , 2 2 2 . 2 0 9 , 2 4 2 , ' E
, 1 2 9 ,  1 9 7 ,  2,  0 ,  2 , 2  , 1 2 9 ,  2 ,  1 5 5 ,
, 1 4 1 ,  1 7 5 9

I F  1 9 0 0  DA TA  2 2 9 , 2 2 2 , 1 4 2 , 2 1 0 , 2 2
2
,
1
2
0
,
0
,
1
9
2
,
2
,
1
9
E
,
9
3
,
2
4
0
,
1
1
,

1 7 7 , 9 4 , 1 2 7 ,  2 1 9 5
SE 1 8 1 0  DA TA  1 9 1 , 2 2 2 , 2 0 2 , 2 3 2 , 1 9

2 , 4 , 2 2 2 , 2 4 1 , 1 E 5 , 6 3 , 2 2 1 , 4 , 1 4 4
, 7 , 1 7 3 , 1 5 4 ,  2 3 4 :

2 0  1 8 2 0  DA TA  2 0 2 , 7 2 , 2 4 , 1 4 4 , 1 , 9 ,
1
7
3
,
1
5
1
,
2
2
2
,
1
7
4
,
1
5
2
,
2
2
2
,
1
7
2
,

1 5 3 , 2 0 2 , 4 0 ,  2 0 7 2
OS 1 9 3 0  D A TA  3 2 , 2 , 0 , 1 4 1 , 1 5 1 , 2 2 2

,1 4 2 , 1 2 2 , 2 0 2 , 1 4 2 , 1 2 2 , 2 2 2 , 8 , 1
0 4 , 1 4 1 , 1 5 4 ,  1 9 2 4

9 9  1 8 4 2  D A TA  2 0 2 , 1 E 2 , 0 , 1 2 2 , 0 , 1 9
9 , 1 5 1 , 2 0 2 , 1 4 9 , 7 9 , 2 3 2 , 2 0 2 , 1 9 2
, 4 , 2 0 8 , 2 4 5 ,  2 3 7 0

33 l e s °  D A TA  7 6 , 1 2 9 , 1 9 7 , 3 2 , 1 5 , 1
9 7
,
9 5
,
3 2
,
2 2
5 ,
1 9
E ,
9 9
,
1 9
2 ,
0 ,
1 9

5 , 9 3 , 2 0 9 ,  1 9 1 7
82 1 9 E 2  D A TA  7 , 1 9 E , 3 e , 2 0 e , 3 , : e 3
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5 5 ,  1 9 7 870 1970 DATA :es,3e,Eze,9,55,ls
1 , 9 ,  1 5 5 2

A l  1 5 9 "'  DA TA
4 4
,
1
E
5
,
1 ,
1 5
2 ,
0 ,
1 2
3 ,
5 ,
1 2
4 ,
5 ,
5

6 . 3 E ,  1 5 7 7ES 2550 DATA e51,202,240,292,200,237,32,47,207,7E,1,155,32.2s1,2o2,24c, 2577
l s o o  c n 7 n  2 E 2 , 1 7 5 , 2 2 7 , 1 4 4 , 2 2
2
,
3
2
,
5
0
,
2
0
3
,
7
6
,
1
5
,
1
9
9
,
3
2
,
2
5
1

, 2 0 2 , 2 4 0 , 2 1 4 .  2 5 2 2
80 1 5 1 0  DA TA  1 4 4 , 2 1 2 , 1 7 5 . 2 0 7 , 3 E

,
2
2
1
,
2
0
2
,
7
5
,
1
5
,
1
9
2
.
1
2
5
,
5
,
2
4
2

2 0 5 9
1 5 2 2  DA TA  7
5 , 2 5 , 1 9
9 , 1 5 5 , 6 ,
1 5

c,les, 1525
SA 1 5 2 0  D A TA  5 , 2 4 0 , 7 , 1 7 7 , 5 4 , 1 4 5

,
7
5
,
2
0
0
,
2
0
8
.
2
9
5
,
7
5
,
1
2
5
,
1
2
7
,
1

5 5 , 5 , 2 9 0 ,  2 1 5 1
82 1 5 4 0  DA TA  5 , 1 5 2 , 2 , 7 6 , 5 5 , 1 2 4 ,

1 6 5 , 5 , 1 5 7 , 6 3 , 1 4 4
1
4 , 1 6 5 , 8 3
;
1 3

3 , 5 ,  1 4 " A
5A 1 9 5 0  D A TA  1 6 5 , 5 2 , 5 6 , 2 2 2 , 5 , 1 4

1
,
1
3
,
1
5
7
,
1
5
0
,
0
,
1
4
0
,
1
4
,
1
5
7
,
1
2

6 , 5 , 2 4 0 ,  1 5 2 1
10 1 5 5 0  DA TA  1 7 , 1 7 2 , 1 3 , 1 9 7 , 1 7 7 ,

6 4
,
2 0
0 ,
1 4
0 ,
1 3
,
1 5
7 ,
1 7
2 ,
1 4
,
1 9
7

, 1 4 5 , 7 5 , 2 0 0 ,  1 2 9 5
1 9 7 0  DA TA  2 0 8 , 2 3 2 , 7 5 , 1 2 5 , 1 5 7
,
1
5
5
,
2
5
2
,
2
4
0
.
5
.
1
5
2
,
2
,
7
5
,
1

9 4 , 2 6 5 , 2 5 4 ,  2 4 1 2
FC 1 9 2 0  DA TA  2 0 9 , 2 4 7 , 1 6 5 , 2 5 1 , 1 9

7
,
5
3
,
1
4
4
,
4
,
1
5
5
,
5
3
,
1
3
2
,
2
5
1
,
1
9

5 , 5 3 , 5 5 , 2 2 9 ,  2 4 0 4
2 4  1 5 5 0  DA TA  2 5 1 , 1 3 3 , 7 1 , 1 5 5 , 2 5 3

,
1
5
7
,
7
1
,
1
4
4
,
9
,
1
5
2
,
7
1
,
1
3
,
2
5
'

, 1 5 5 , 2 5 1 , 1 9 1 ,  2 4 6 8
55 2 0 0 0  DA TA  1 2 , 1 9 7 , 1 5 0 , 0 , 1 4 3 , 1

4 , 1 5 7 , 1 5 6 , 2 5 3 , 2 4 0 , 1 7 . 1 7 2 , 1 3 ,
1 . 9 7 , 1 7 7 , 6 4 ,  2 0 5 0

SF 2 0 1 0  DA TA  2 0 0 , 1 4 0 , 1 3 , 1 E
1
7 , 1 7 2

,
1
4
,
1
9
7
,
1
4
5
,
7
8
,
2
0
0
,
2
0
8
,
2
3
2
,
7

5 , 1 2 8 , 1 5 7 , 3 E ,  2 2 2 9
2 4  2 0 2 0  DA TA  2 0 9 , 2 5 5 , 1 5 9 , 0 , 1 4 1 ,

1 8
,
2 0
4
,
1
5 5
,
1 3
4 ,
1 5
2 .
1 5
5 ,
1 4
1 ,
9

4 , 1 9 9 , 1 4 2 , 5 5 .  2 1 5
DS 2 0 3 0  DA TA  1 2 2 , 5 5 , 0 , 1 5 5 , 5 , 2 4 0

,
5
,
1
5
2
,
2
,
7
6
,
5
6
,
1
9
4
,
1
6
5
,
5
,
3
2
,

1 2 ° ,  1 9 9 8
5 3  2 0 4 0  DA TA  2 5 5 , 1 7 5 , 1 5 , 1 6 5 , 5 , 1

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

9 9 , 1 5 5 ,  ,
e L v i3 :  2 0 5 0  DA TA  5

,
3
2 , 2 0 1 , 2 , 1 7
, '

37,:5E,E,14:,16,E09,e5,3E,s7
lmo c

=
2 0 7 0  DA TA  0 , 1
0 1 =
,
9 0 , 1 5 5 , 2 4 0
, z

0 7
,
C
2
,
C
7
,  
P
1
.
0
C

2 0 2 0  DA TA  1 5 5 , 1 5 0 . 0 , 1 5 5 . 2 2 , 1

, 2 4 , 1 5 9 , 2 ,  2 4 1 0
Ecme,

1 . . 1 , 1 9 4 , 1 5 5 ,  2 3 7 4
2 : n q  E
,
T
,
2 , 1 5 7 ,  1 5 4 7

2 F 2 1 1 0  DA TA  1 E 9 , 8 2 , 1 4 1 , 1 5 0 , 1 9 7
, 1 6 5 , 2 5 1 , 1 5 2 , 1 6 2 , 5 , 2 2 , 1 8 5 , 2 5
5 , 7 6 . 2 2 2 , 1 7 ,

29 2 1 2 0  DA TA  2 2 , 1 9 1 , 1 9 7 , 1 5 9 , 9 7 ,
1 4 1
, 1
5
2 , 1
9
7
,
1 E
5 , 2
5 1 ,
1 5 8
,
1 5 2
,

6 , 3 2 , 1 5 5 , 2 5 5 ,  2 4 1 1
2 1 3 0 0  7 6 , 2 1 5 7 , 0 , 0 . 0 : '
1 0 1 0 , 0 , 0 , 0 , 2 , 0 , 0 , 0 ,  4 9 5

P r
,

SE

o r

F

H e r e  B r e  t h e  fi r s t  t w o  p a r t s  o f
W i l l i a m  T e l l  w h i c h  w i l l  b u i l d  u p
o v e r  t h e  n e x t  f e w  m o n t h s  i n t o  t h o
f u l l  p r o g r a m .  T h e s e  p a r t s  w a l l
n o t  r u n  i n d z v i d u a l 1 6  s o ,  a f t e r
gc u  t y p e  t h e m  i n ,  s a v e  t h e m  o n t o
a ! ; a p e  o r  d l s k  a n d  k e e p  i t  s a f e .
The  F i n e :  i n s t a l l m e n t  w i l l
c o n t a i n  f u l l  I n s t r u c t i o n s  o n  w h a t
t o  d o  t o  b r i n g  a l l  o f  t h e  p a r t s
t o g e t h e r .

25 : 0  E L
-
'
-
t a l : L N E
O ; E A . . .
3 ' i 0 L i a

20 FD R  L = 0  TO  E L : C X - 0 : F O R  0 -
0 T O  2 5
21 RE A D A : P C ( E 5 3 2 5 0 , A
2 2  C X = D X
- 4 -
A : P D X S
NEXT

A2 3 0  R E A D A : I F  n - c x  THE N4 C
12 3 1  P P I NT"E P RO R I N  L I N E " ; L N - FC

L . 0 ) : 5 7 0 . 9
: 2  4 0  NE X T L : 9 • :
.
4 0
. 1

62 5 0  CA TA  3 2 , 6 2 , 3 7 , 3 7 , 2 7 , 3 7 , 3 7
, 2 7
,
8 0
,
3 2
,
3 2 ,
3 2 ,
2 2 ,
3 2 ,
9 2 ,
3 7 ,

6 7 5
02 8 C  DA TA  3 7 , 3 7 , 3 7 , 3 7 , 3 2 , 5 2 , 3 7

,
3
7
,
3
7
,
3
7
,
3
7
,
3
7
,
5
9
,
3
2
,
3
2
,
3
2
,

639
EF 7 C  DA TA  3 2
,
3 2 , 8 2 , 9 1 , 4
5 , 4 5 , 4 5

,
4
5
,
3
2
,
2
2
,
3
7
,
3
7
,
2
7
,
3
7
,
2
7
,
3
7
,

74
44 8 0  DA TA  5
2 , 3 2 , 3 2 , 3
2 . 3 2 , 3 2 , 9
2

,
9
1
,
4
5
,
4
0
,
4
0
,
4
6
,
3
2
,
2
2
,
3
7
,
9
2
,

7 ° 7
2 °  ° C  DA TA

737
: 4  I C '  DA TA  .
'
- : . •
, E P ,
7
. ' 7 , 3 7 , q 7 ,
7
. .

7
,
3
7
,
3
7
,
5
5
,
3
2
,
2
2
,
3
2
,
2
2
,
3
0
,
2
7

, 5 1 5
110 DA TA  4
7
,
4 7 , 4 7 , 4
7 , 3 2 , 9 2
, 3

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

, 721
1 2 " A T A

,ECC
230 DA TA  3
7
,
3 7 , 8 0 , 3
2 , 3 2 , 2 2
, 3

, 5 2 2FC 190 DATA 3.7,83,90,64,27,37,6
,
=
=
L
!

SA 1 5 0  DA TA
7
,
2
7
,
3
7
,
3
7
,
2
7
,
5
0
,
2
2
,
2
2
,
3
.
2
,
3
2

, S 44
1°m DA TA

, 7 2 7
170 DA TA  2 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2

,2419
220 CA TA  3 7 , 2 7 , 3 7 , 5 2 , 3 2 , 2 2 , 2

c o .

7E : 9 0  DA TA  3
7
,
3 7 , 3 7 , 3 7 , 3
7 , 2 7 , 5

C * 1

SE
o r

, •

C

C C

S c

A I W A  M TELL

P00 " A T A
7 , 2 7 , 3 7 , 6 5 , 3 =
o
3 2 , 3 =
,
3 2
,
3 =

1
6
3

29 2 1 0  DA TA  3 2
,
3 2 , 3 2 , 7 5 , 3 2
, 3 2 , 3

2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2

, 5 5 5
13 2 2 0  DA TA  3
2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3

2
,
7
5
,
3
2
,
3
2
,
3
2
.
3
2
,
3
2
,
3
2
.
3
2
,
3
E

,SSS
59 2 3 0  DA TA  3
2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3

2
,
3
2
,
3
2
,
3
2
,
3
2
,
7
5
,
3
2
,
3
2
,
3
2
,
3
2

, 5 5 5
07 2 4 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3

2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
2
2
,
7
5

,5.55
EF 2 5 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3

2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2

, 5 1 2
44 2 6 0  DA TA  3 2 , 3 2 , 3 2 , 7 5 , 3 2 , 3 2 , 3

2
,
1
2
,
2
2
,
2
2
,
3
2
.
3
2
,
3
2
,
3
2
,
3
2
,
3
2

, S 55
C2 2 7 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3

2
,
7
5
,
2
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2

, 5 5 5
0
1
=
' 
2
9
0 
D
A
T
A 
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3

2
,
3
2
,
3
2
,
3
2
,
3
2
,
7
5
,
3
2
,
3
2
,
3
2
,
3
2

, 5 5 5
35 2 9 0  DA TA  3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3

2 , 3 2 . 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 7 5
,5.55

CS 3 0 0  DA TA  3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 8
5 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
, S 26

35 3 1 0  DA TA  3 2 . 3 2 . 3 2 , 2 9 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 2 2 , 2 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2
, 5 6 6

SA 3 2 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
, 5 0 9

C l  3 3 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 3 2 , 3 2 . 2 5 , 3 2 , 3 2 . 2 8 , 6 0
, 5 3 3

9F 3 4 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 9 , 2
0
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
2
9

, 2 3 3
250 O A TA  3 2 , 5 9 , 2 2 , 5 0 , 3 2 , 3 2 , 3
2
,
3
2
,
3
2
,
2
9
,
5
2
,
3
2
,
3
2
,
2
2
,
3
2
,
2
2

, 5 9 7
3E0 DA TA  3 2 , 3 2 , 2 2 . 2 2 , 2 2 , 3 2 , 2
5
,
5
6
,
3
2
,
3
2
,
2
2
,
3
2
.
2
2
,
3
4
,
3
4
,
2
4

, 5 2 9
270  O P I
-  
3 4 , 3
4 , 3 4
1
3 L I ,
2 4 , 3
4 , 2

u  P M  P C  C P  P M  u C  P P  P P  C P  P P

, S E :

390  0 5
1
, T A  
3 2 ,
3 5 ,
3 5 ,
3 5 ,
3 5 ,
2 5 ,
3

5
,
2
5
,
3
8
,
2
5
,
3
5
,
2
2
,
3
2
,
2
2
,
2
2
,
S
C

, 5 5 4
320  C A :  2 2 , 3 2 , 3 2 , 2 2 , 3 2 , 2 2 , 5
0
,
3
2
,
2
2
,
3
2
,
3
2
,
2
2
,
2
2
,
3
2
,
3
2
,
2
9

, 5 3 4
FE 9 0 0  : A T P  3 2 , 3 2 , 3 4 , 2 9 , 3 4 , 3 4 , 2

4
,
2
L
i
,
2
4
,
2
2
,
5
6
,
3
2
,
3
2
,
2
2
,
3
2
,
3
2

C t . . =

. c -

• • • • • •

53 9 2 0  DA TA  3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 5
,
2
5
,
3
2
,
2
2
,
2
5
,
5
0
,
3
2
,
3
2
,
3
2
,
3
2

, 5 5 4
420  O A TA  3 2 , 2 2 , 5 8 , 3 2 , 3 2 , 3 2 , 2
6
,
8
0
,
3
2
,
3
2
,
2
2
,
2
9
,
3
2
,
5
2
,
2
5
,
5
2

4 :  : A : A  3 2 , 3 2 , 3 2 , 3 2 , 5 2 , 2 9 . 2
.
0
,
3
2
,
3
2
,
3
2
,
2
2
,
7
8
,
3
2
,
3
2
,
5
2
,
2
5

. 5 3 4
450  CA TA  3 2 , 3 2 , 2 2 , 6 0 , 3 2 , 2 2 , 2
2
,
3
2
,
3
2
,
3
5
,
5
5
,
3
2
,
3
2
,
5
5
,
2
5
,
5
8

. 5 1 7
SS 4 5 0 .  DA TA  3 2 , 3 2 , 3 2 , 2 5 . 3 2 , 5 2 , 2

2 , 5 2 , 2 2 , 2 2 , 2 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2,saa
4 7 0  Z A A  3 2 , 3 2 , 2 2 , 7 3 , 3 2 , 2 2 , 3
2 , 2 9 , 2 2 . 3 2 , 2 2 , 2 0 , 2 2 , 2 2 , 3 2 , 2 =

410  : P T A  2 2 , 2 2 , 5 9 , 2 9 , 2 2 , 3 2 , 3
5 , 2 5 , 2 5 , 2 5 , 3 5 , 3 5 , 3 5 , 2 2
1
5 0 , 2 E

C R P

P
,
1
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ES 4 9 0  : A T  A 2 2 . 3 2 , 3 2 , 3 2 , 3 2 , 5 2 , 2 2 , 3 2 , 3 2 , 3 2 , 5 8 , 3 2 , 3 2 , 3 2 , 3 2 , 5 2 2 , 5 e 7
C
-
P
D

CD DATA
SC 7 E 0  2

4
7 A  
3 2
,
2 2
,
3 2
,
2 e
, S ,
3 2
, 3

2 2 , 5 0 , 3 2 , 3
2
, 3 2 , 2 = ,
3 2 , 3 2 , 2 9 , 5

r r r , 4 9 0  DA TA  3 5 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 P D D  o n  o =  o n  3 =  D P  D P  3 - 0 , 5 2 7
2 3 2 , 3 2 , 4 2 , 3 2 , 3 2 , 2 2 CC- 1240 DA TA  2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 E ,
, 4 4 75 77C DA TA  3 2 ‘ 3 2 , 3 2 , 2 2 , 2 2 , 3 2 , 3 L i o , o n

,
o =
,
o =
,
n o
.
n
.
o n
,
3 p
,
3 2
,
n

5 0 0  DA TA 2 , 2 2 , 3 2 , 2 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 2 2 g , 5 4 0
2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 , 3 2 , 3 2 . 8 0 9 2090 DA TA  3 2 , 3 2 , 2 5 , 6 0 . 2 2 , 2 2 ,

CD ' 9 0  CA TA  3 2 , 2 2 , 2 2 , 3 2 , 2 2 , 2 2 , 3 3 2 , 3 2 , 3 2 , 2 2 , 7 9 , 2 2 , 3 2 , 3 2 , 2 9 , 5
EP s i c  n A : n  3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 2 2 , 2 2 , 2 2 , 3 2 , 9 9 , 2 2 , 2 2 , 3 2 , 3 2 , 2 2 ^

,
c
n
s

9 , 4 3 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 , 3 2 , 3 2 , 3 2 , 5 9 2 CD 1050  DA TA  3 2 , 2 2 , 3 2 , A A , 2 , 3 ! ,

CF
Q 1 ,

5 2 0  DA TA  3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 5
722 DA TA  3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 2
2 , 3 2 , 3 2 , 3 2 , 2 2 , 9 0 , 2 2 , 3 9 , 3 2 , 2 2

u
2 , 2 2 , 3 2 , 3 2 , 2 9 , 6 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2 3 2 31 1 0 7 '  DA TA

c =
,

D D 900  CA TA  2 9 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 , 2 2 n
t
2 c
,
3 =
,
3 ,
2 5
,
E
,
3
2
,
2
2
,
3
n
,
o

Cr' 5 3 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 5 2 , 2 9 , 5 2 2 , 5 6 3
2 , 2 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 5 2 , 2 2 , 6 0 , 5 2 9 FA 1090  D A TA  . 2

A , , 3 A ,
- 3
A ,
- 3
5 ,
- . 4
c ,

, 5 5 1 210  CA TA  3 2 , 3 2 , 2 2 , 2 9 , 9 7 , 2 2 , 2 2 2 , 5 2 , 2 2 , 3 2 , 2 2 , 2 9 , 3 2 , 3 2 , 2 2 , 8
4 2 5 4 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 , 2 2 , 2 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 2 , 5 7 0

2 , 3 2 , 3 2 , 2 2 , 2 8 , 6 0 , 3 2 , 3 2 , 3 2 , 2 2 22 1 2
0 ,
"  
D
A
T
A  
3
!
,
1
2
,
2
2
,
3
2
,
"
,
2
E
,

D : 520 0A.TA 2 2 , 3 2 , 2 9 , 2 0 . 3 2 , 3 2 , 2 7 9 , 2 2 , 3 2 , 3 2 , 2 2 , 5 0 , 3 2 , 3 2 , 2 2 , 2
92 550  DA TA  3 2 , 3 2 , 2 9 , 5 9 , 3 2 , 3 2 , 3 2 , 2 9 , 2 2 , 3 2 , 2 6 , 9 0 , 2 2 , 2 2 , 9 9 , 3 2

2 , 3 2 , 3 2 , 2 2 , 2 2 , 3 2 , 2 2 , 3 2 , 2 9 , 5 0 , 5 5 0 52 1122 D A TA  2 2 , 3 2 , 2 9 , 5 2 , 3 2 , 3 2 ,
, 5 : 5 EC 920 CA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 5 5 , 2 . 2 2 , 3 9 , 3 2 , 2 9 , 4 2 , 3 2 , 3 2 , 9 2 , 2 9 , 9wi 550  DA TA  3 2 , 2 2 , 3 2 , 2 9 , 3 2 , 5 2 , 2 5 , 2 2 , 2 2 , 3 2 , 8 2 , 2 9 , 2 2 , 3 2 , 2 2 , 5 2 51,997
9 , 6 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 C D . 23 1110 DA TA  3 2 , 2 2 , 3 2 , 2 . 2 , 2 2 , 3 2 ,
, 5 5 4 940  DA TA  3 2 , 2 2 , 9 9 , 2 2 , 2 2 , 2 9 , 5 2 5 , = 0 , 2 2 , 3 2 , 3 2 , 3 5 , E 2 , 2 9 , 4 3 ,

03 5 7 0  DA TA  9 9 , 3 2 , 2 2 , 5 0 , 3 2 , 3 2 , 3 0 , 3 2 , 2 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 E 2 , 5 7 2
2 , 2 9 , 3 2 , 3 2 , 2 2 , 5 2 , 3 2 , 2 2 , 2 2 , 3 2 74 l i n  DATA
, 5 1 4 = 7 99C DA TA  3 2 , 9 2 , 2 2 , S 2 . 3 2 , 3 2 , 2 3 e , = 9 , 3 = , 3 = , 2 9 , 6 5 , 2 2 , 3 = , 3 2 , 2

F
.  
L
.

5 8 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , A 2 , 3 2 , 3 2 , 2 2 , 5 0 , 3 2 , 3 2 , 2 2 , 2 2 , 2 2 2 , 5 5 2
=.=r
, SE 1130 DA TA  3 2 , 2 9 , 7 9 , 2 2 , 2 2 , 3 2 ,o a a3

-
-
-

s ec  DA TA  3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 2 2 , 2
SSC DA TA  3 2 , 3 2 , 2 2 , 2 2 , 3 2 , 2 9 , 2 2 , 5 0 , 3 2 , 3 2 , 2 2 , 2 2 , 5 9 , 2 9 , 2 0 , 3 2 0 , 5 7 7
0 , 3 2 , 2 2 , 5 9 , 2 9 , 5 9 , 3 2 , 3 2 , 3 2 , 2 2 =ac 4 r 1 1 4 '  DA TA  1

,
3 2 , , 3 2 ,
3 2 , 2 9 ,

C o ' F t e7c  2A T
.  
3 2 ,
2 2 ,
2 2 ,
2 2 ,
3 2 ,
3 2 ,
3

BA 200 DATA 32,32,2e,50,3e.22,3 P  D C  = =  = =  P C  C O  = =  3 2  3 2 . 3 2

2 , 2 2 , 9 9 , 2 9 , 5 9 , 3 2 . 3 2 , 3 2 , 2 8 , 9 2 = nA l i c o  DA TA  3 p , 3 2 , = 0 , 6 0 , 3 2 , 3 2 ,
, 6 1 2 1F s ec  DA TA  3 2 , 2 2 , 9 2 , 3 2 , 3 2 , 2 2 , 2 3 2 , 3 2 , 9 , 2 8 , E n , 2

2
, 3 = , 2 = , 2 2 , 2

70 5 1 0  DA TA  3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 3
4 , 3 4 , 3 4 , 3 4 . 2 4 , 3 4 , 2 4 , 2 ° , 5 0 , 8
. 5 4 8

2 , 2 2 , 3 2 , 2 2 , 9 9 , 2 9 , 2 2 , 3 2 , 2 9 , 9 0_see
920 DATA 32,32,32.22,22,2e,s F3

2 , 9 2 9
11c 0 DA TA  3 ! , 3 2 , . . = , 2 9 , 3 2 , 2 2 ,
2 , E C , 2 2 , q 2 , 3 2 , 3 2 , 2 , 3 5 , 5 9 ,

FE 520  DA TA  3 2 , 3 2 , 2 9 , 2 0 , 2 2 , 2 2 , 3 0 , 2 2 , 2 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 2
.
c
,
c
7

2 . = 9 , 3 2 , 2 = . 2 5 , 3 5 . 3 5 , = , = 5
t
= =

,SS4 FE 1 1 7 "  DA TA  3 2 , 3 , 2 2 ,
1
3 , 3 E , .
1
E ,

50 200  DA TA  2 2 , 2 2 , 2 9 . 5 8 , 3 2 , 2 2 , 3
70

, 6 6 2530 0ATA .
3 s ,
2 2 , s e
,
3 2 , 2 2
, 5 e ,

2 , 2 2 , 3 2 , 3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 3 4
. 5 4 9 2F l i s c  DA TA  3 2 , 2 9 , 2 0 , 2 2 , 3 2 . 3 2 ,

PE 2 1 0  0 A T  2 4 , 2 4 , 2 4 , 2 9 , 3 2 , 3 2 , 2
7A 6 4 0  CA TP 9 , 5 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 5 , 3 5 , 3 5 0 , 5 9 5

0 , 3 2 , 3 2 , 3 2 , 2 . 9 , 5 0 , 2 2 , 3 2 , 2 2 , 2 9 C6 6 0 95 1120  DA TA  3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 2 9 ,
, 5 5 5 EP 9 2 0  DA TA  2 5 , 2 5 , 2 2 , 2 5 , 2 2 , 3 5 , 3 8 8 , 3 2 , 3 2 . 2 2 , 9 9 , 3 2 . 3 2 , 3 2 , 2 2 , 2

F7 6 5 0  r 4 T p .  3 2 , 5 2 , 2 9 , 5 0 , 3 2 , 2 2 , 2 5 , 2 2 , 3 2 , 3 2 , 2 2 , 9 9 , 3 2 , 3 2 , 2 2 , 3 2 ° , 9 9
, 5 5 2 12CC D A TA  3 2 , 3 2 , 2 9 , 9 2 , 3 2 , 3 2 ,

, 6 9 2 5 3 0  DA TA  3 2 , 2 2 , 4 3 , 3 2 , 3 2 , 2 2 , 3 2 2 , 3 2 , 8 2 , 3 E 5 6 , 3 2 , 3 2 , 3 2 , 2 9 , 3
I F 550  D A TA  3 2 , 3 2 , 2 2 , 2 9 , 2 2 , 3 2 , E 2

,
3
2
,
3
2
,
2
2
,
2
2
,
9
9
,
2
2
,
3
2
.
2
9
,
5
0

2 , 5 5 4
. 5 4 2 4A 1 2 1 0  DA TA  3 2 , 3 2 , 2 2 , 2 2 , 2 2 , 2 ,

,J539 12 240  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 5 2 , 2 9 , 7 2 9 , 7 2 , 6 0 , 3 2 , 3 2 , 2 2 , 3 2 , 2 2 , 2 2 , 2
E3 570  D A TA  3 4 , 3 4 , 2 9 , 2 0 , 3 2 , 3 2 , 3 8 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 2 2 2 , 5 9 9

, 5 7 5 OF 1220 DA TA  3 2 , 3 2 , 3 2 , 2 2 ,
1
2 , 3 2 ,

, 5 9 3 EC 950  DA TA  3 2 , 9 9 , 2 9 , 9 0 , 2 2 , 3 2 , 3 3 2 , 2 9 , 3 2 , 2 2 , 2 9 , 7 0 , 7 1 , 5 0 , 3 2 , 3== Bran DA TA  3 =
.
3 9
.
3 5
;
=
,
3
,
3 =
,

2 , 3 2 , 3 2 , 2 9 , 4 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 2 , 8 1 1
9
,
5
0
,
1
2
,
3
=
.
3
=
,
=
9
,
9
1
,
=
=
.
0

, S " : 39 1230  DA TA  2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 9 ,
, 5 3 1 959  DA TA  2 2 , 2 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2 E 0 , 3 , 3 2 , 3 e , 8 8 , 2 9 . 2 2 , 3 2 . 2 9 . 7

28 820  DA TA  2 =
,
2 . =
,
2 2
,
. = =
,
= 0
,
8

9 , 5 9 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 2 9 , 4 2 , 3 2 0 , 5 9 5
e , 3 2 , 2
.
3 = , = 0
.
5 8
,
= 2
,
= =
,
3 =
,
= =

, 5 4 0 FE 1 2 4 0  DA TA  7 1 , 7 1 , 5 0 , 2 2 , 2 , 2 2 ,
, 5 2 9 77 2 " 0  DA TA  2 2 , 5 2 , 2 2 , 9 0 , 3 2 , 2 2 , 3 3 2 , 3 2 , 5 9 , 2 9 , 5 0 , 2 2 , 2 2 , 3 2 , 3 2 , 20A 700  DA TA  o p
,
o 2
,
n o
,
r - , . o n
,
o n
,
o

2 , 2 9 , 2 2 , 3 2 , 2 2 , 5 0 , 3 2 , 3 2 , 3 2 , 2
2

9 , 6 5 7
=
.
3
=
.
6
=
.
=
=
1
,
L
1
=
.
=
,
=
=
,
1
=
,
=
=
,
2

, 5 2 2 40 1250  DA TA  2 , 3 2 , 2 9 , 7 0 . . 2 , 7 1 ,c ' i E l 920  DA TA  3 2 , 2 9 , 7 9 , 3 2 , 3 2 , 3 2 , 3 7 2 , 8 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 9 , 2 E ,
2 0 710  DA TA  2 , 3 E , 3 2 , 2 5 , 9

2
, 3 = , =

9 , 9 9 , 2 2 , 3 2 , 3 2 , 2 9 , 3 2 , 2 2 , 2 4 , 2 4 , 7 1 7
, 9 7 9 2 0 1 2 0  DA TA  .

2 , 3 2 , 5 2
,
2 8 , 3 2 , 3
2 ,

, 6 1 2 992  DA TA  2 4 , 2 4 , 3 4 , 3 4 , 2 4 , 2 9 , 4 2 9 , 7 0 , 7 : , 7 2 ,
7
1 , 7 1 , 5 0 , 3 2 ,
2 3 ,

E l 7
2
"  
D
A
T
A  
3
2
,
2
2
,
2
9
,
5
0
,
3
2
,
3
2
,
2

2 , 3 2 , 3 2 , 5 2 , 2 5 , 8 0 , 2 2 , 3 2 , 2 2 , 2 2 n
•
-
7
c
=

2 , 2 2 , 2 2 , 2 2 , 3 5 , 5 2 , 3 2 , 3 2 , 2 2 , 3 2 , 5 " 9 1 2 7 0  DA TA  E I 9 , 5 0 , 3 , 3 2 , 3 2 ,
CC 1200 DA TA  3 2 , 3 2 , 3 5 , 2 5 , 3 5 , 2 5 , 3 2 , 2 9 , 3 2 , 3 2 , 2 2 , 7 0 , 7 1 , 7 2 , 7 1 , 7

DATA 3 5 , 3 5 , 3 5 , 2 2 , 4 2 , 2 2 , 3 2 , 3 2 , 2 2 , 5 1
,
7
=
L
o

in ia c  DA TA  = 0 , 3 2 , 3 2 , 2 2 , 3 2 , 2 9 ,

or-
, 5 4 3
7 4 0  DA TA  3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 2 9 , 2

CL
.
t

: C I O  DA TA  3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 ,
2 2 , 6 C , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 2 2 , 7 2 , 3

5 e , 3 , 3 = , 3 2 , 3 = , 2 9 , 3 2
,
3 7
,
2 = 1
,
=

0 , 5 9 5
2 , 5 7 7 02 1220 DA TA  1 0

7
,
7 1 , 7 1 , 0 ,
3 2 , '

,
c
s
a

1020  DA TA  3 2 , 2 2 , 2 9 , 5 0 , 3 2 , 3 2 ,
DATA 2 2 , 2 9 , 2 2 , 2 2 , 2 9 , 5 2 , 3 2 , 2 2 , 2 2 , 2 2 ° , 7 1 c
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02 1300 3 2 , 3 2 , 2 9 , 7 0 , 5 0 , 1 0 7
, 7 1 , P c , 7 7 , 7 2 , 7 2
.
7 2
,
8 9
,
2 9
,
6 0
,

P n
.
T r
z o

1
-
3
1
0  
D
A
T
A

2 9 , 7 0 , 2 0 , 1 0 7 , 7 2 , 7 1 , 2 0 , 3 2 , 3 2 ,

E2

3 2 , 2 9 , 9 1 , 3 2 , 2 2 , 9 9 , 3 2 , 3 2 , 3 2 , 2

1E90 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
3 2 . 3 2 , 2 2 , 3 2 , 2 2 , 2 9 , 3 2 , 3 2 , 3 6 , 9
.e,sEs

M P

0 0

0  C O M

1073 C7 1
-
7  3 n
,
7 =
,
. . 7 n
.
c a
,
7 =
,
7 n
,

7
2
.
3
n
,
2
9
,
5
0
,
7
2
,
3
o
,
2
2
,
e
2
,
2
5
,
e

o e l P
lmn-  c ATA 32 . pno72o99 , 11=, 3=.

PE
3 , 7 4
1320 DATA 32,29,5e,32,32,32,

CS 1990 DA: A  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
3 2 , 3 2 , 2 6 , 5 0 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 2

nn p n  p n  p n  7 =  n o  , , -  -

3 2 , 2 9 , 3 2 , 6 2 , 2 2 , 7 0 , 7 1 , 2 0 , 1 0 7 , 9 , 933 l
p
-
,

71, 778 10 160C DATA 2 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
0 . 0
.
7 0
.
0 7
,
0
7 , 2
0
,
7 0
,
3 2
,
0 7
,
0 2
.
0

08 1330 DATA 6 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 . 3 2 , 3 2 , 3 2 . 3 2 , 6 2 , 2 9 , 5 2 , 3 2 , 2 =  7 7 0

6 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 2 2 , 1 2, 529 1 9 2 0  C 7 T 7
07 , 234 ° - 1210 DATA 8 9 . 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 0 7

,
7
E .
0
2

04 1340 DATA 2 8 . 2 8 , 1 0 7 , 2 8 , 5 8 , 3 2 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 1
0
2
t
0
7
,
7
0
;
3
7
r
0
7
,
0
4
.
1
.
.
.
0

4 , 202
, 3 2 , 3 2 , 3 2 , 2 9 , 5 9 , 3 2 , 2 2 , 3 2 , 5 9 , 2 . 222 :

R
D
n  
"
F
r
.
A

29 , 759 SP 1220 DATA 2 2 , 5 0 , 3 2 , 2 2 , 8 9 , 3 2 , 50 , 32LP 1350 DATA 3 2 , 2 2 , 2 2 , 5 2 , 3 2 , 3 2 , 3 2 , 2 9 , 5 3 , 2 2 , 3 2 , 3 2 . 2 2 . 3 2 . 3 2 , 3 ,
7
2
,
7
2
,
2
n
,
2
=
,
7
2
,
7
n
,
e
m
n

9,5.07
3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 9 , 9 0 , 3
= , 9 7 E r

2, 6221.530 DATA 32,22,2a,32,2e,sc, l onn  3 2 , 3 2 , 2 = . 7 5
,
7 5
,
7 e
,

7
e
.
7
e
,
n
p
.
7
0
.
7
r
1
,
e
n
3
3
n
,
l
n
.
P
=
:
7

27 : 760 c n Tp  3 =
.
7 =
,
7 =
,
= 0
,
7 =
,
3 2
,

3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 3 2 , 3 n
,
e
7
,

2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2,53'4 52 l e : 0  r A TA
t_ L
C

2 , c 0s
1
1
7
0  
D
A
T
A  
2
,
9
,
5
8
,
2
2
,
2
2
,
3
2
,

CP 1240 DATA 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 ,
3 2
,
2 2
,
2 9
,
2 8
,
3 2
,
3 2
,
3 2
,
3 2
,
3 2
, 2

n o , m
,
-
;
7 n ,
7 n
,
P n
,
7 n
,
n n
,
7 n  
e

,
70 , s 35

3 2 , 2 2 , 3 2 , 3 2 , 3 4 , 3 4 , 2 4 , 3 4 , 3 4 , 3 9 , 532 r
, l o=n  n p 7 p  -

7 n
.
j n
.
7 2
,
7 2 7 n
,
P n
,

91
cL!4

1390 DATA 3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 2 2 ,
2q 1220 DATA 9 4 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,

3 2 , 3 2
,
3 2 , 3 2
,
3 2 , 3 2
,
2 2 , 2 0
, 3 2 , 3

7
.
7
?
2
9
,
3
=
,
5
9
,
2
e
,
e
0
r
3
2
,
7
2
,
2
n
,
3

2 0 , 3 2 , 3 2 . 3 2 . 3 2 , 2 9 , 3 2 , 3 2 , 3 5 , 3
c
,
e
c
c
,

F r
2 , 299

, 224
1 °
1
0  
"
A
7
A

1660 DATA 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 0 7
.
0
.
7
,
0 2
.
0 7
,
0 7
.
7 0
,
0 =
.
0 7
,
= 7
,
7

70
1 3 9 0  c A 7 p  0 7
.
0 7
,
0 C
.
3 S
.
0 E
,
3 C
,

3 2
,
3 2
,
3
2 ,
3 2
,
3 2
,
3 2
,
3 2
,
3 2
,
3 2
, 9

E . E 7 3
0 7
,
0 C
.
3 C
;
7 0
,
7 1
7
,
0 7
,
0 7
,
0 7
,
0 2
,
7

9 , 539 Es 1 4 0  " A TA
9. 2E2 4F .1E70 DATA 2 9 , 5 9 . 3 2 . 3 2 , 3 2 , 3 2 .F7 14 '
-
'
7  
D
A
T
A  
3
,
3
,
2
9
,
3
2
:
1
2
.
3
2
,

3 2
,
2 9
,
9 2
,
3 2
,
2 2
,
3 2
.
3 2
,
3 2
,
3 2
, 3

- 4 .
7 2 , 7 2 , 7 2
,
7 2
,
7 2
.
7 2
,
3 2
,
2 0
,
e c
,
7

2 , 522 cp
n n
,  
m
n
,  
m
D
,  
M
M
.

I c c
,
"  
m
A
T
A  
=
7
,  
3
2

2 , 534 CC l s ec  DATA 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 C,
,

= =  7 0  7 0  m
,  
C m  
3
3  
0
=

EA 1410 DATA 3 2 , 3 2 , 2 2 , 2 9 , 3 2 , 3 2 , 3 2
,
3 2
,
3 2
,
3 2
,
5 2
,
2 9
,
9 2
,
3 2
,
3 2
, 3

E2

2 9 , 5 0 , 3 2 , 9 9 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 590
142C DATA 3 2 , 2 9 , 2 0 , 3 2 , 3 2 , 3 2 ,

EE 1690 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
3 2
,
2
2 ,
2 2
,
5 2
,
2 2
,
3 2
,
3 2
,
3 2
,
3 2
, 2

10=2 -p7p,  3 2 , 3 2 . 3 = , 2 9 , 3 9 , e 9 .
==.  70  2 5 , 3 2
,  3 2 ,  
E 2  
7 3 ,
7 0 ,
7

-
-
t

49

5 2 , 2 9 , 3 2 , 3 2 , 2 2 , 2 0 , 3 2 , 8 2 , 3 2 , 2
2 , 243
1430 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
1
4 ,

7
2 , 232
1700 DATA 9 7 , 3 2 , 2 9 . 2 0 , 3 2 , 3 2 ,
3 2 , 3 2 , 3 2
,
3 2 , 3 2
,
6 2 , 2 3 , 2 0
, 3 2 , 3

2 T A  G 0 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 ,
7 n  P C  0 7  0 7  7 0  C M  7 D  m 7  M p  m
- -  -  • • •
• 3  • -
• • -  
3  
• •
• •  
• •
4 •
•  
. •
• •
• •

n p p =

-
3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 2 2 , 3 2 , 2 2 , 2 9 , 7
0 , 285
1440 DATA 6 0 . 3 2 , 1 0 7 , 6 0 , 3 2 , 3 2
. 7 n . 7 2 , 3 n , p o , 3 s
.
n s
.
2 n
,
7 o
,
7 e
,

99 , 558

76

7  7

2 , 655
1710 DATA 2 2 . 2 2 , 3 2 , 2 2 , 9 9 , 2 9 ,
2 9 , 2 0 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2, 927
172C EATA 2 2 , 5 0 , 3 2 , 3 2 , 3 2 , 3 2 ,

=,

220 DATA 3 5 , 3 5 , 3 2 , 3 5 , 2 9 , 2 2 ,
7 . 7  7 7  0 =  0 =  = 0  0 7  0 =  = =,

9 , 274
920 : A TP  3 2 , 2 2 , 3 2 . 3 2 , 2 2 , 3 2 ,

7 =  7 n  M D  M =  P O  0 =  0 =  0 7  0 7  =
E: 1 5 C  DP TA 3 2 , 2 E 2 , 3 2 , 3 2 , 2 9 , 6 0 , 3 2 , 3 2 , 3 2 , 3 2 , 225

1 0
7
,
7
1 ,
5 0
.
3 2
,
2 ,
3 2
,
9 9
,
2 °
,
2 0
,

7 n
,
o c
7

2 , 992
1730 DATA 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 9 ,

p
, 2000 DATA 3 2 , 3 2 , 2 9 , 2 0 , 3 2 , 3 2 ,

5 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 2 6 , 214s0 DATA .
P .
1 =
, q 2 , ° .
3 2 ,
- 4
' ,

3 2 ,
3 2 ,
3 2 ,
2 2 .
2 2 ,
2 9 ,
3 2 ,
3 2 ,
2 9 ,
5

2 , 924
2 9 . 7 0 , 7 1 , 7 L , 7 1 . 7 1 , 6 0 , 3 2 , 3 2 , 3 8 , 555 cp n n ' n  n o - n  7 n  7 =  7 n  n c  7 =  7 n
2 , 729 30 1740 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , nn p n  7 =  p n  7 2  7 2  7 =  7 =  n

02 : q70 DATA 3 ,
0
,
-
, q P , 3 ,

3
2
,
5
2
,
2
9
,
2
0
,
3
2
,
3
2
,
3
2
.
3
2
,
3
2
.
2

n emp

en : , 71P
1490 c n : A  2 0 , 2 2 , 3 2 , 3 2 , 2 2 , 2 2 ,
n

= • -

r ' q

2,2.24
1750 DATA 3 2 , 3 2 , 2 9 , 6 0 , 3 2 , 3 2 ,
3 2
,
3 2
,
3 2
,
3 2
,
2 2
,
3 2
,
3 2
,
2 9
,
3 2
, 3

n
1750 DATA 3 2 , 2 2 , 3 2 , 2 9 , 3 2 , 2 E ,

np 2020 DATA 3 0 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 .
7 7  3 0  7 7  0 =  = 0  C m  0 7  7 =  0 =  7
.  C 7 =

=
,
,
P
n  
M
D  
0
=  
0
=  
7
7  
D
M  
0
=

3 3 3  M D  0 =  0 7  = 0  0 =  0 7  7
f •
-
•
•
1

1490 DATA s
0 ,
7
3 , 7 1 , 7 1
, 7 1 , = 0 ,

2 9
.
9 0
,
3 2
,
2 2
,
3 2
,
3 2
.
2 2
,
3 2
,
3 2
. 2

0  C C
-
,2 = .

7
2 . 3
2 , 3
5 , 5
2 , 2
2 , 2
9 , 3
= ,
7 2 ,
2

c 1
,
7 c
e

I
2 , 524
1770 DATA 2 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 ,

E= 20'70 DATA 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 E ,
O
C 1

5
0
'  
D
A
T
A  
3
P
,
M
n
o
,
T
C
,
,
c
c
,
7
=
,

3 2 . 2 9 , 3 2 . 2 2 , 2 2 . 5 2 , 3 2 , 3 2 , 3 2 , 2 -  ,
1 0 7 , 7 : , e 9 , 7 = , 7 2 , 3 2
,
7 2 ,
7 =
.
3 2
,

2 2 , 7 ' 5 =  •

2 , 522
17e0 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,

2050 ZATA 32,23,29,333
3 2 , 2 2 ,

1 7
op l e l n  3 C A  7

= ,
3 2 , e 2 , 2
3 ,
7
2 . 7 9 ,

3 2
,
3 2
,
3 2
,
3 2
,
2 2
,
2 9
,
2 9
,
3 2
,
2 9
, 2

C=es

2 ,
6
2
9

: s nn 0 T  3 2 . 3 = , 7 =
.
7 =
,
7 2
,
7 2
,

8, 222
1720 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 9 8 ,
3 2
,
3 2
,
3 2
,
3 2
,
2 2
,
3 2
,
3 2
,
3 2
,
3 2
, 2

2022 DATA 3 5 , 3 5 , 3 5  n o ,  nn 7 =, _ - - - , - - ,ee,E0,32,3E,1E,3a, pn pn 70- - , - - , _ _ ,e,ss7
3 2 , 2 9 , 3 2 , 2 2 , 2 9 , 7 0 , 7 1 , 2 0 , 3 2 , 2
2, 611 op

9, 925
1600 DATA 3 2 , 3 2 , 3 9 , 3 0 , 3 2 , 3 3 ,

227C CP TA  E C , 3 E . 2 2  0 =  0 7  0 =
0 =  M D  0 =  31230 DATA 2 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3

2
,
2
2
,
3
2
,
9
2
,
3
2
,
3
2
,
3
2
.
3
2
,
2
8
,
5

7
3 2 ,
7
2 , 3
= ,
7
2 , 3
2 , 2
0
,
7 9 ,
2 2 .
2 9 ,
7

0 , 244 CP
0 , 216
18IE DATA 2 2 , 3 2 , 3 2 , 2 9 , 3 2 , 2 2 ,

=r 2020 DATA 3e,32,32,2e,5e,22,
7 9  P =  7 7 1  M D  0 7  7 0  7FD 154C DATA 2 8 , 2 9 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 9 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 7  7 =

3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 5 9 , 2
8 , 596 F9

2, 222
leer:, DATA 3 2 , 3 2 , 2 9 , 5 0 , 3 2 , 3 2 ,

AZ 2220 2P7
-
'
1  
3 2 , 3
2 , 3 2
,
3 2 , 2
2 , 3 2
,

6 7  0 7  7 0  7 7  0 2  n n  7 =  p =  0 7  7

1990 DATA 3 2 , 3 2 , 2 9 , 2 9 , 5 9 . 3 2 , 3 2
,
2
9 ,
3 2
,
3 2
,
2 2
,
5 0
,
3 2
,
3 2
,
2 2
, 2

0  7 7 0

2 = , 3 2 , 3 2 , 2 2 , 7 2 . 3 9 , 3 =
t
7 = , 2 7 , 7

= ' m m  m 7
-
7  
0 7  
M
P  
P
O  
C
M  
0
=  
0
7

2 , 9 7 : 59 193U DATA 2 9 , 5 0 , 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 2 2 , 2 2 , 3 2 , 3 9 , 3 2 , 3 2 , 3 2 , 2
1520 c A r n  3 2 , 3 2 , 3 2 , 9 2 , 3 2 , 2 2 , 2 9

,
5 2
,
3 2
,
2 2
,
3 2
.
2 9
,
3 2
,
3 2
,
2 2
, 2

2 3 "

2 9 , E 0 ,
7
2 ,
7
2 , 2 2 . 7
2 , 7 = ,
2 2 , 3 2
,
2

0 , 606 E2 2110 DATA 3 2 , 3 2 , 2 2 , 2 9 , 3 2 , 5 2 ,2 , 5 4 97 1640 DATA 3 2 , 3 2 , 2 2 , 5 2 , 2 2 , 2 0 , 2 9 , 2 0 , 3 2 , 3 2 , 3 2 , 3 9 , 3 2 , 3 2 , 3 2 , 3M r , 1 5 7 0  n A T A 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 0 , 3 2 , 2 2 , 3 2 , 2 2, 951
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2: 2120 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 5 2 , 3 2 , 2 2 , 3 2 , 2 2, 552
2 , 594 FE 2e7"  DATA 2 9 , 2 9 , e 2 , 3 2 , 3 2 , 3 2 ,

2
.
c
o

9E 2400 DATA 3 2 . 2 2 . 2 2 , 5 9 , 3 2 , 3 2 ,
30 2130 DATA 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 2 2 . 3 2 . 3 2 . 2 9 , 5 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 6 2 , ===

0 , 2 : S De 2 e 9 '  DATA
n 04 2410 DATA 3 2 , 2 2 , 3 2 , 2 9 , 3 2 , 3 2 , E 0 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 . 2 2 , 6 2 , 2 9 , 2
' 1 4 0  DATA 3 2 , 3 2 2 ,
1
2 , 3 2 ,
1
2 ,

2 9 , 2 0 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 5 2 , 3 2 , 3
2 2 , 2 9 , 3 2 , 3 2 , 2 9 , 9 0 , 3 2 , 3 2 , 3 2 , 2 2

,
c
h
u
„

ED 2
2
°
0  
D
A
T
A

15 2420 DATA 3 2 , 3 2 , 3 2 , 5 8 , 3 2 , 3 2 ,
27 2150 DATA 3 2 , 3 2 , 2 9 , 5 0 , 3 2 , 3 ' , 3 2 , 2 2 , 3 2 , 3 2 , 2 2

3
E 0 , 3 2 , 3 2 , 2 2 , 2

3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 , 2 9 , 5 2, 5E4 14 270D DATA 3 2 , 3 2 , 2 2 , 3 7 , 3 7 , 3 7 ,
DE 2430 DATA 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , S 0 , 2 2 , 2 2 , 3 2 , 3 2 , 3 2 , 9 7 , 2 2 , 5 S , 3

-
a

212C " A TA 3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
2
9
,
3
2
,
3
2
,
2
=
,
=

2 , 920
8 , 532 FE 2710 DATA 2 2 , 2 2 , 2 2 , 2 2 , 3 2 , 2 9 ,

2
,
c
=
=

EA 2' t t 0  DATA 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 , 3 7 , 3 7 , 4 6 , 2 0 , 3 2 , 3 E , 3 2 , 3 2 , 3
4A 2170 DATA 32,se.e9,50,32,32, 3 2 , 2 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2, 52S

05 2720 DATA 3 2 , 2 2 . 9 0 , 3 2 , 3 2 , 3 2 ,

c. P l e o  "P I TA
2
2

24e0 DATA 3 ' , 2 2 , ' 2 , 5 0 , 3 2 , 3 2 ,
3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , "

6 2 , 2 5 , 3 2 , 3 2 , 2 2 , 3 7 , 4 2 , 4 2 , 3 7 . 2
0 , 227

ee,Eo,22,32,ea,e9,e2,3e,e
,
-1,e

2 , 537 EA e7ec  DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 2 2 ,
4 , 232 33 245C DATA 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 5 2 , 3 2 , 3 2 , 2 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2 9 , 4

31 2120 DATA 2 4 . 3 4 , 3 4 , 3 4 , 3 4 , 3 4 , 2 2 , 5 0 , 3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , e 4 "
2 , = ' 4 OD 2740 DATA 4 5 , 4 2 , 4 2 , 2

7
, 6 0 . 3 2 ,

o
,
=
=
.

27 2470 DATA 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 5 2 , 2 9 , 5 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2
14 P

r
'
n  
"
P
T
A  
9
2
,
3
=
,
3
5
,
3
e
,
2
e
,

3 2 , 2 2 , 3 2 , 3 2 , 2 2 , 7 0 , 6 0 , 3 2 , 3 2 , 3
2
1
E
7
2

F5 2750 DATA 3 2 , 3 2 , 2 2 , 4 2 , 4 2 , 3 7 ,
0 , 2 ' 2 ^r. 2420 DATA 3 2 , 3 2 . 9 8 , 2 2 , 3 2 , 3 2 ,

70 2210 DATA 3 2 , 3 2 , 3 2 , 2 2 , 3
2
, 2 ' ,

3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2 2 , 7 2
,
m
s

2 2 , 6 0 , 3 2 , 3 2 . 3 2 , 3 2 , 2 2 , 3 2 , 2 2 , 3 0,SCC 2 " 2720 DATA 3 2 , 2 2 , 2 2 , ' 9 , 3 2 , 3 2 ,
8 ' 24°C DATA 2 8 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 . 2 2 , 4 2 , 4 2 , 3 7 , 2 C, 3 2 , 3 2 , 3 2 , 3 2 , 2

03 2220 DATA 3 2 , 3 2 , 2 9 , e 0 , 3 2 ,
1
2 ,

A c
,
1 2
,
= 2
,
. P
P
,
= .
1 q
,
7 2
,
3 2
.
1 D
,
2 D
t
2

2, 5E7
9, 544 CA 2770 DATA 6 2 , 2 9 , 3 2 , 3 2 , 3 2 , 3 2 ,

E 9 114 2530 DATA 3 2 , 5 _ 9 , 2 9 , 7 0 , 5 0 : 2 2
o

3 2 , 2 2 , 3 2 , 3 2 , 2 2 , 3 7 , 3 7 , 5 8 , 2 2 , 2
' ' ' C  DATA 3 ' , 3 2 :
1
2 , 2 2 , 3 ' , = = .

2. 5E2
2 2 , 5 e , 3 2 , 3 2 , 3 2 , 2 E , 3 2 , 3 2 , 2 2 , E 2, 621 7= 2720 DATA

44 25 : 0  DATA 3 2 , 3 2 , 2 2 , 2 9 , 3 2 , 3 2 , 2 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 2 2 , 3
3 : 224C DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 7 , 535

S,SES 13 2
7
°
0  
'
P
T
A  
e
5
,
3
2
,
3
2
,
2
2
,
3
2
,
3
!
,

E9 2520 DATA 2 9 , 2 9 , 5 . 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 5 , 5 8 , 3 2 , 3 2 , 2 2 , 3 2
1
2

25 22e0 DATA 9 2 , 3 2 , 2 2 , = 0 , 3 2 , " 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 6 , 3 2 , 2 2 , 2 2 , 3 2 , 3 2, 565
2 2 , 2 2 , 3 2 , 9 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 5 .

6
5

20 eeco DATA 3 2 , 3 2 , 2 2 , 3 7 , 9 0 , 3 2 ,
e,s77 39 2530 DATA 3 2 . 3 2 , 2 9 , 2 2 , 2 9 , 2 9 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3

OF 2250 DATA 3 2 . 2 2 . 2 2 , 2 9 , 2 2 , 3 E , 6 0 , 3 2 , 3 2 , 2 2 , 2 2 , 2 9 , 3 2 , 3 2 , 3 2 , 3 2 , 242
2 2 , 2 0 , 2 2 , 3 2 , 3 2 , 2 2 , 2 2 , 8 2 , 2 2 , 2 2,SSL! 67 2810 DATA 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 ,

q C
,

2A 2540 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 9 , 3 7 , 5 5 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2
2A 2270 DATA 3 2 , 3 2 , 2 9 , 2 0 , 3 2 , 3 2 , 2 0 , 9 , 2 0 , 2 9

t
9
,
3 =
,
3 3 2 .
E

2 , 537
OE 2220 DATA 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 3 2 ,

D
,
a
1
0

3A 2550 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 E , 3 2 , 2 5 , 3 2 , 3 2 , 2 0 , 3 7 , 7 9 , 2 2 , 3 2 , 2
7E 2

2
9
0  
D
A
T
A

2 2 , 3 2 , 2 2 , 2 2 , 9 7 , 2 S , 2 2 , 2 2 , 6 0 , 3 2 , 518
2 ° , = 0 , 3 2 , 3 2 , 3 2 , 2 ° , 2 2 , 3 2 , 2 ! , 2 2 , 595 F9 2830 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,

2 5 = 0  D A T A  3 2 , 3 2 . 5 2 . 2 0 , 3 3 . 3 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 . 5 7
3
3 2 , 3 2 , 2 0 , 3

CE 2 2 9 0  T A T A  3 2 , 3 2 , 3 2 , 3
a
, 2
0
,
=
: ,

2 2 , 7 0 , 2 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 7 , 510
C 1
,
= 0

SE 224C DATA 6 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
2 , 5 5 5 lA 2e7C DATA 2 9 , 2 9 , e 9 , 3 2 , 3 2 , 3 ' , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 207 23CC DATA 5 5 , 2 2 . 2 2 , 2 0 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2 9 , 7 0 , 2 0 , 3 2 , 3 2 , 3 7 , 575
3 2 , 2 9 , 2 9 , 5 2 , 3 2 , 3 2 , 2 2 , 3 2 , 2 9 , 2 2 ,

2
9
2

01 2950 DATA 3 2 , 3 2 , 9 0 , 3 7 , 6 0 , 3 2 ,
0 , 572 2590 DATA 3 2 , 3 2 , 5 9

w
2
0
, 2 9 ,

3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
F2 2310 DATA 3 2 , 3 2 . 2 2 , 2 2 , 9 2 , 3 2 , 2 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2 2 , 7 2, 503

2 2 , 5 0 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 0 , 3 2 , 3 0 , 523 a : 282C DATA 3 2 , 3 2 , 3 2 , 2 7 , 3 2 , 2 2 ,
2, 5E0 2E 2520 DATA 7 0 , 5 0 , 3 2 , 2 2 , 3 2 , 3 2 , 9 3 , 3 7 , 3 7 , 8 0 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3

SS 2
1
2
0  
D
A
T
A  
3
2
,
3
2
,
2
2
,
5
0
,
3
2
,
3
2
,

3 2 , 2 5 , 2 5 , 2 9 . 5 8 , 3 2 . 3 2 , 3 2 , 2 2 , 2 2 , 543
3 2 , 2 . 2 , 5 7 , 3 2 , 2 9 , 5 8 , 3 2 , 3 2 , 3 2 , 2 PS 2970 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
2,SS2 AA 2200 DATA 3 2 , e 9 , 2 9 , 7 0 , 7 C, 5 ° , 3 2 , 2 7 , 2 1 , 3 2 , 5 D, 3 7 , 2 7 , 3 7 , 5 0 , 3

EE 2330 DATA 2 2 , 5 0 , 3 2 , 3 2 , 3 2 , 3 E , 2 2 , 3 2 , 3 2 , 3 2 , 2 9 , 2 S , 2 2 , 2 2 , 6 0 , 3 " , 7 0 7
2 9 , 5 2 , 3 2 , 3 2 , 3 2 , 2 9 , 9 8 , 3 2 , 2 2 , 5 2990 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 ,
0, 546 51 2210 DATA 3 2 , 3 2 , 3 2 , 2 9 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 6 7 , 3 2 , 3 2 . 9 0

l
e

C9 234C DATA 3 2 . 2 2 , 3 2 , 3 2 , 2 9 , 5 8 , 2 ° , 7 2 , 7 0 , 2 0 , 3
2
, 3 2 . 3 2 , 2 , 3 2 , 2

2 , 556
3 2 , 3 2 , 2 2 , 2 2 , 2 9 , 2 0 , 3 2 , 3 2 , 3 2 , 2 2, 5C7 2r) 2920 DATA 4 0 , 8 4 , 2 7 . 2 0 , 3 2 , 3 2 ,
9 , 597 74 2620 DATA 2 5 , 2 2 , 2 0 , 3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 5

- 2320 DATA 3 2 , 3 2 , 2 5 , 6 0 , 3 2 , 3 2 , 7 , 540
2 2 , 2 2 , 2 5 , 1 5 C, 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 5 2 , 522 92 2200 DATA 2 2 , 3 2 , 2 0 , 4 7 , 4 7 , 4 7 ,
13,SSS 2e30 DATA 2 2 , 3 2 , 3 2

3
8 7 , 2 9 , 2 ° .

3 7 , 2 0 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2
CS 2350 DATA 2 2 , 2 2 . 3 2 , 2 3 , 3 2 , 9 9 , 6 0 , 2 2 , 3 2 , 2 2 , 2 2 , 2 9 , 3 2 , 3 2 , 3 2 , 3 2 , 705

,
c
e
a

52 2210 DATA 3 2 , 2 2 , 3 2 . 5 7 . 2 2 , 3 2 ,
557 32 2240 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 0 , 3 7 , 2 2 , 4 0 , 9 4 , 3 7 , 2 0 , 3 2 , 3 2 , 2

I 5 2370 DATA 3 4 , 3 4 , 2 9 , 6 0 , 3 2 , 3 2 , 2 , 7eq
3 2 , 2 2 , 3 2 , 3 2 , 2 2 , 2 0 , 3 2 , 3 2 , 3 2 , 2 2, 989 OF 2920 DATA 3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 2 2 ,
2 , 553 SE 2650 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 E , ee,57,9e,e2,e0,e7,47,

,
t 7,47,e

Cl ;
•

2290 DATA 3 2 , 3 5 , 3 5 , 3 5 . 3 5 , 3 5 , 3 2 : 2 2 , 3 2 , 3 P , 3 2 , c c , 2 5 . 2 , 6 0 . 3
2 2 , 2 0 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 3 2 , 2 9 , G 2, 521 10 2220 DATA 2 0 , 1 0 7 . 6 0 , 3 2 , 3 2 , 3 2
0 , e77 0= 25e"  DATA 8 = , 3 2 , 3 2 , 2 9 , 3 2 , " ' , , 2 2 , 3 2 ,

7
2 ,
7
2 . 3 2 , e
7 . 3 . 3 2 ,
9 0 ,

23E0 DATA 3 2 , 3 2 , 2 2 , 5 2 , 2 9 , S 0 ,
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80 2 5 4 0  D A TA  3 7 , 8 3 , 4 0 , 8 4 , 3 7 , 3 7 , 5 , 1 5 1 , 2 3 9 , 1 8 1 , 1 7 2 , 1 8 9 , 2 2 4 , 1 2 4 9 , 2 2 , 2 , 1 0 , 8 8 , 1 0 , 5 , 1 0 , 9 5 , 1 0 .
3
7
,
5
0
=
2
,
=
2
,
2
2
:
1
2
,
=
2
,
=
.
2
,
3
2
,
9

8 , 1 5 0 8 841
7 , 7 0 6 92 3 2 2 0  DA TA  1 7 5 , 1 7 8 , 1 7 8 , 1 4 9 , 1 5 3= 3 6 0 0  DA TA  1 = 8 , 2 1 , 1 7 , 1

7
, 9 9 , 0

4A 2 2 5 0  DA TA  5 4 , = 2 , c 0 , 3 7 , 3 7 , 4 7
1

4 , 2 7 5 , 1 7 5 , 1 7 5 , 1 4 , 1 4 , 1 4 , 8 8 , 1 S ,e5,es,0,0,0,c,0,c,0,0,5-E
4 7 , 4 7 , 4 5 , 4 6 , 4 5 , 3 7 , 6 0 , 3 2 , 2 2 , 3 5 , 1 4 , 1 4 , 1 4 , 1 S E E I C 2 . 1 0  D A TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , ,
2 . 7 6 2 ES 3 2 3 0  D A TA  9 5 , 2 7 , 3 3 , 1 9 3 , 1 5 7 , 1 C , C , 0 , 0 , C , C , C , 0

7
1

2 2 5 0  DA TA  3
2
, 3
=
7 . 3 2 , 3 =
,

ec,37,27,e3,Lto,84,4e,Lie,47,7, 8 2 , 1 8 5 , 1 7 2 , 1 4 8 , 1 4 5 , 1 4 9 , 2 3 9 , e
9 , 8 5 , 8 8 , 2 2 8 , 2 2 0 4

I E 362C E A TA  0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

72
7 , 7 S e
2 8 7 0  DA TA  6 8 , 3 2 , 3 2 , 3 2 , 3 2 , 9 8 ,

2 0 3240 DATA 85,95,e5,174,22,e9
,e6,174,21,17,21,17,21.17.21

°Li 3 5 2 0  DA TA  0 , 0 , 0 , 0 , 0 , 0 C ,
0 , 0 , 0 , 0 , C , 0 , C , 0

3
7
,
3
7
,
S
5
,
3
2
.
8
0
,
3
7
,
3
7
,
4
7
.
4
7
,
4

, 1 7 , 1 0 2 7 CS 3E40 D A T °  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 5
7 , 7 7 8 95 3 2 5 0  DA TA  3 4 , 3 4 . 3 4 , 3 4 , 2 3 8 , 3 4 3

,
1
1
3
,
4
2
,
2
0
,
6
0
,
4
2
1
1
1
3
,
2
5
2
,
9
4

84

84

2 9 8 0  DA TA  4 5 , 3 7 , 3 7 , = 9 ,
2
, 3 = ,7 , 7
7
-
0

29S0 DATA e3,40,6Li,37,37,9e,
eL!

, 3 4 , 3 4 , 8 4 , 8 2 , 1 0 0 , 2 2 0 , 1 8 0 , 1 5 5
, 1 5 4 , 2 1 2 , 1 5 8 432E0 DATA E5,14e,e0,32,c,c,c

Q
P 35SO DA TA  S 1 , 5 1 , 2 5 , 4 , 4 , 2 9 , 5 1

,51,31,4,12,12,12,12,4_3:,3e
AC 3 2 7 0  DA TA  1 4 8 . 1 E 2 , 1 5 4 , 8 2 , 1 8 0 DE 3 5 5 0  DA TA  6 3 , 2 1 , 1 2 , 1 2 , 1 2 , 1 2 ,

7 , 7 3 3 , 1 5 2 , 1 7 2 , 1 4 8 , 2 1 , 1 7 , 2 1 , 1 7 , 2 1 , 1 2
,
1 2
,
0 ,
1 6
8 ,
4 2
,
2 1
3 ,
8 8
,
4 2
,
1 5
9

40 3000  D A TA  8
7
,
3 2 , 8 0 , 3 7
, 4 7 , 4 7 ,

1 7 , 2 1 , 1 7 , 1 3 6 0 , C , 8
7
5

4
7
,
3
7
,
5
0
,
3
2
,
3
2
,
3
2
,
3
2
,
3
2
,
8
5
,
9

2 2 3 2 8 0  DA TA  1 7 , 8 5 , 1 7 , 8 8 , 1 7 , 8 5 , 3 E "C DA TA  0 , 0 , 0 , 2 5 5 , 9 5 , 0 , 0 , 0
2 , 8 2 1 1

7
,
8
5
,
2
1
,
2
1
,
2
1
,
4
5
,
2
5
,
2
E
,
2
6

EC 3 0 2 0  D A TA  8 0 , 8 0 , 4 5 , 4 5 , 9 8 , 3 2 ,9ole3,4c,e-1,37,58,32,32,32,3
2 , ° 0 0

BE

, 4
5 , 8 3 8
3 2 9 0  DA TA  2 8 , 3 4 , 5 5 , 7 3 , 5 5 , 3 4 ,
2 8
,
0 ,
2 8
,
8 ,
8 ,
2 4
,
1 6
,
1 6
,
8 5
,
0 ,
4 8

FE

3 9 0  D A TA

35-90 DATA eE,Ess,o,o,o,c,o,c
11 3 0 2 0  c o r A  3 2 , 3 2 , 8 2 , 8 1 , 4 8 , 4 0 , 3

2 , 7 8 5
DE 3 3 0 0  DA TA  8 0 , 7 0 . 4 , 2 4 , 3 2 , 5 5 , 1

2 5 , 0 , 5 0 , 6 5 , 2 , 1 2 , 2 , 6 5 , 5 0 , 0 , 8 S
92 3E00 DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

0 , 0 , 0 , 0 , 0 , 0 , 0 . 0
05 3 0 3 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 3 2 , 0 EE 3

2
1
0  
'
A
T
P

DS 3 3 1 0  DA TA  1 4 , 2 0 , 2 5 , 1 2 5 , 4 , 4 , 1
22

7 , 7 1 6
3 0 4 0  D A TA  3
7
,
5 8 , 3 2 , 3 2
, 3 2 , 3 2 ,

4 , 0 , 1 2 8 , 8 6 , 5 4 , 1 2 4 , 2 , 5 8 , 5 0 , 0 ,
725

A l 3 5 2 0  2
0
T A  
0 , 0
,
0 , 0
,
0 , 0
,
2 , 0
, 0 ,

SE

3 2
,
3 2
,
3 2
,
3 2
,
8 2
,
3 7
,
4 7
,
4 7
,
4 7
, 4

7 , 8 E 8
3 0 5 0  D A TA  0 , 0 . 0 , 7 3 , 0 , 1 3 9 , 1 0 9

AD 3320 DATA so,ss,64,124,6e,5e
, 5 0 , 0 , 1 2 5 , 5 5 , 4 , 3 0 , 8 , 1 5 , 3 6 , 0 ,
812 7 :

2630  CA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

3 6 4 0  DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
,
0
,
0
,
4
8
,
7
2
,
2
0
,
3
4
,
6
2
,
3
4
,
8
5
,
5
5

70 3 3 3 0  DA TA  6 0 , 6 5 , 6 6 , 8 0 , 8 5 , 6 8 ,6
5 0
,
0 ,
5 0
,
6 2
,
6
S ,
E
2 ,
4 ,
8 ,
4 8
,
0 ,
7 5

32 30E 0  DA TA  0 , 9 2 , 3 4 , 5 5 , . 1 2 4 , 5 5 ,24,92,0,29,31,e-1,e0,e0,3LI,EE
, 8 7 5

4 0
a
3 3 4 0  DA TA  1 1 7 , 2 5 , 8 4 , 2 0 . 2 4 , 1 5
: 3 2 , 0 , 0 , 0 , 3 2 , 1 6 , 1 5 , 1 4 8 , 7 0 , 5 5 FF DATA

3 0 7 0  DA TA  0 , 8 8 , 1 2 0 , 2 5 . 8 8 , 5 6 , , 7 2 6

2 2 , 1 0 E 6
BE 3 3 5 0  DA TA  8 5 , 1 4 9 , 8 4 , 8 1 , 1 7 , 3 3

,
2
,
0
,
0
,
1
,
3
7
,
1
.
1
,
9
,
1
,
0
,
5
0
1

c l
, = 0 4 0

2 9 7 0 D A T A
01 3 0 8 0  D A TA  0 , 5 2 , 3 4 , 3 2 , 1 2 0 , 3 2 , 2E 3380  D A TA  1 6 , 4 , 8 0 , 2 3 8 , 1 7 5 , 2 3

3 2
,
6 4
,
0 ,
2 8
,
3 4
,
6 4
,
9 4
,
9 2
,
6 2
,
2 ,

7 2 9 Sq 3 5 8 2  DA TA  0 , 2 , 0 , ° c = , C , ,ES 3 0 5 3  D A TA  8 , 2 8 , 3 4 , 3 2 , 5 0 , 3 4 , 3
4 , 3 2 , 0 . 2 , 6 2 , 7 2 , 8 , 1 0 , 8 0 , 5 4 , 5 4
0

A2 3 3 7 0  DA TA  4 2 , 2 2 , 1 3 2 , 1 3 2 , 1 3 2 ,
1 3 2 , 1 8 4 1 2 2 , 1 6 , 1 2 8 , 1 _ 6 0 , 2 6 , 1 E ,
1 2 9 , 1 = 0 , 3 5 , 1 E 4 2p,

.•1=u
3E90 DA TA

SE 31CC D A TA  C , 1 , 2 , 2 , 2 , 3 4 , 6 8 , 6 6 4A 3 3 8 '  DA TA  2 1 , 1 4
°
, 1 4 ° , ° q ° , 1 =
- 4

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

,c,es,es,:74c CS 3 7 0 0  DA TA  3 , 1 4 2 , 9
7
, 2 , 1 4 2 , 1 0 0

3 1 1 0  D A TA  0 , 2 4 , 3 6 , 3 2 , 3 2 , 3 2 , 3 PC 3 3 8 0  DA TA  1 E 2 , 1 5 3 , 1 0 8 , 1 2 3 , 2 3 ,
3
,
1
4
2
,
4
,
2
1
2
,
1
4
2
.
1
0
1
,
3
,
1
4
2
,
1

3 , 9 4 , 0 , 2 4 , 4 2 , 4 2 , 1 0 6 , 4 2 , 4 2 , 6 7 4
.
1
8
E
,
1
1
1
,
1
2
4
,
3
8
,
2
3
4
,
1
8
2
,
2
0
8

, 7 0 ° O p
3 7
,
1 0  
D
p
7
A  
2
3
3
,
1
4
2
,
0
0
,
3
,
3
3
2
,
1

24 3 1 2 0  D A TA  0 , 6 6 , S 0 , 4 2 , 1 0 6 , 4 2 , 42 3 4 0 0  DA TA  5 0 , 2 3 3 , 1 5 5 , 2 3 4 , 1 8 8 4 2
,
1 0
2 ,
3 ,
1 6
S ,
3 4
0 ,
1 4
1 ,
1 ,
2 1
2 ,
1

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

, 2 2 9 , 1 7 4 , 1 0 5 , 2 2 0 , 1 7 0 , 1 7 0 , 1 7 0 6 9 , 2 0 , 1 4 1 , 2 0 4 7
r
-
=

3 1
. 7
0  
D
A
T
A

r l
, 2 3 2 , 1 7 1 , 2 3 4 , 1 1 0 , 2 9 1 7
3 4 0  D A TA  1 7 2 , 1 8 5 , 1 7 4 , 1 7 4 , 1

' 4 3 7 2 0  DA TA  3 9 , , 1 6 9 , 1 2 2 , 1 4 1 , 4
,
2
1
2
.
1
°
0
,
9
,
1
4
0
,
1
0
4
,
3
,
1
6
2
,
1
0
,

3 2 , 6 4 , 0 , 6 6 , 2 4 , 3 4 , 2 , 1 2 , 2 6 , 1 2 4 8 , 1
7
4 , 1
8 , 1
3 , 1
7 1 ,
1 7
0 , 1
c 4 ,
: 7

1 4 1 , 5 , 1 4 ° 7
. 7 5 0 0 , 1 7 0 , 4 2 , 1 6 0 , 1 9 , 2 c c s 22 2730  DA TA  2 1 2 , 1 4 1 , 5 , 2 1 2 , 1 6 ' E ,
3 1 4 0  D A TA Q r . 2

4
2
0  
D
A
T
A  
1
8
°
,
1
6
°
,
1
7
"
,
1
7
0
,
1
°

3 4 3 6 6 , 0 , 2 , 6 C , 6 4 , 2 0 , 2 , 2 0 , 5 7 ,
-

, 1 7 4 ,
7
A 8 , 1
7 0 , 1
4 , 2 2
1 , 1 7 .
1 7 ,

3 ,
2
,
2
0
9 ,
4
1 ,
3
2
4
5

4 r
29
3150 DATA o,:,125,4s,eo,sc,2 87 =4 3 0  DA TA  2

-
2 4 , : A 4 .
1 m n , o , n
e

72 3 7 4 0  DA TA
3 9 , 3
-
,
1 7 3 ,
9 5 1 ,
3 , z L
t o ,
2 s 1 ,
3 2 , 1
E

4
,
4
,
1
2
°
7

64 3 7 0  DA TA  1 7 3 , 2 6 , 2 0 2 , 1 4 1 , 2 6 ,
3 1 6 0  D A TA  0 , 7 6 , 1 7 9 , 3 4 , 4 , 3 4 , I Q

3 4 4 0  DA TA  8 ,
0
1 , 9 , 1 , 0 ,
0 , 0

2 0
1
2 ,
4 1
,
1 ,
2 0
8 ,
3 ,
7 5
,
4 8
,
2 3
4 ,
1
7
3

r r
2 0 , 6 , 0 , 1 ° , 9 " , , 9 2 , 2 , 9 4 , 4 C
, 6 7 4
3 1 7 0  D A TA  0 , 3 4 , 2 4 , 1 2 , 2 , 2 4 , 3 7 n fl

,64,80.6E,90,ec,e6,92,E4,e15
34E0 DA TA  2 1 , 1 7 , 2 1 , 1 7 , 2 1 , 1 7 ,

370 DATA L!:,:a7,141,17.7-.,
, S S , 0 , 6 6 , 1 S 4 , 3 E , 3 6 , 2 6 , ° , 6 ' , 2 1 , 1 7 , 1 4 9  , 1 4 S , 1 4 5 , 2 2 4 , 8 5 , 8 5 ,7 : 9 0 , 0 , 1 0 2 3 1° 3770  DA TA  1 , 3 4 , 2 2 4 , 0 , 2 0 8 , 4S4 3 1 8 0  D A TA
1 =
E ,
2 2
,
1 8
1 ,
1 4
=
, I
7 0
,
8
A ,
A
= ,
° c

E4 3 4 8 0  DA TA  8 5 , 8 5 , 9 E , 1 7 4 , 8 9 , 8 5
1, 8 9 , 1
7
4 , 8  
1 , 7
2 , 9
8 , 0
,
3 4 ,
0 , 3
4 , 0

6 0 , 5 6 , 1 6 4 S
, I I E S 72 3 7 8 0  DA TA  1 7 3 , 1 , 2 1 2 , 2 2 3 , 1 0 , 1DATA 88 3 4 7 0  DA TA 4

1
,
1
,
2
1
,
1
"
,
1
2
8
,
1
4
1
,
4
,
2
1
2
,
2

, S , 2 3 , 8 2 , 4 , 1 5 5 , 2 S 1 , 2 0 7 7
1 0 , 1 4 9 , 1 0 1 , 1 5 1 0 52 3 7 9 0  D A TA  1 0 5 , 4 0 , 1 3 3 , 2 E 1 , 1 E 53 2 0 0  D A TA 47 1480  1 p 7 p , 2 5 2 , 1 0 5 , 0 , 1 3 3 , 2 5 2 , 1 5 5 , 5 4 , 1 5
7
5
,
1
9
1
,
1
7
S
,
S
,
=
1
,
9
5
.
=
=
9
,
1
9
=
,
1

0 , 3 9 , 1 8 3 , 5 4 , 2 1 0 1
1
,
1
7
,
1
8
'
,
n
2
4

12 3 8 0 0  DA TA  1 4 5 . , 2 5 1 , 7 3 , 5 5 , 1 3 8 ,
3 2 1 0  D A TA  0 , 0 , 0 , 0 , 0 , 0 . 0 , C , 1 7 r r 3 4 2 0  DA TA 1 8 , 2 4 9 , 2 0 5 , 5 9 , 3 , 1 5 , 1 7 4 , 1 4 0 , 1
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LIST INGS

Cl
0 0 , 3 , 2 0 8 , 1 9 1 5
3 9 1 0  DA TA  1 5 E ,  1 7 3 , 1 0 1 , 3 , E 0 e ,
l e
t
:
s
o
,
1
: ,
l e
s
,  
3
2
,
1
8
3
,
2
3
,
6
,
1
5

n i 4 0 8 0  D A TA  3 2
,
=
,
3
,
7 . 1
:
9 2 , 3 2
t

5 7 . , 5 5 , 4 5 , 3 2 , 0 , A 7 , 9 4 , 4 9 , 0 , 0 . 7
25

0 , 7 2 , 2 E 5 , 0 . 1 , 2 5 5 , 0 , 1 , 2 5 5 , 0 , 1
4 8 2
270  DA TA  1 , 1 9 3 , 0 , 7 , 1 9 2 , 0 , 0 , 0

3 , 5 3 , 5 , 1 4 4 9 99 4 0 9 0  DA TA  0 , 0 , 0 , 0 , 0 , 0 , 0 .
-

, 2 4 0 , 0 , 1 , 1 2 0 , 0 , 5 6 , 1 2 0 , 0 , 9 4 0
59 3 e 2 0  DA TA  1 5 2 ,  1 0 3 , E , 1 3 6 , 1 6 , 2 0 , 0 , 2 5 5 , 2 5 5 , 2 5 5 . 2 5 5 , C , 7 : : 03 2E0 DA TA  1 3 2 , 2 1 5 , 1 , 7 7 , 2 5 2 , 1 ,

4 4 , 1 4 0 , 1 0 1 , 3 , 2 0 5 , 1 0 2 , 3 , 2 0 8 , 5 3 5 , 2 4 5 . 2 , 1 5 , 2 4 0 , 1 8 , 8 , 2 5 4 , 3 3
5 , 1 5 9 , 2 , 1 5 4 7 2 5 5 , 1 7 E 6
3 9 3 0  D A TA  1 4 1 , 1 0 2 , 3 , 1 7 2 , 1 0 4 , PRCEPAM: U T 2 . 6 A S 7P 2 9 0  DA TA  2 4 1 , 2 5 5 , 1 4 , 1 , 3 3 , 2 5 5
3 , 1 5 , 5 , 1 5 0 , 5 . 1 4 0 , 1 0 4 , 3 , 1 E 5 , 7 , 2 5 4 , 1 5 , 1 1 , 2 5 2 , 2 , 1 5 , 2 5 2 , 1 , 3 4
9,37,12s1 , 1 0 0 , 1 7 4 2

55 3 8 4 0  D A TA  1 5 3 . 5 4 , 6 , 1 4 1 , 1 , 2 1 2 DS 10 51 . . "429  ; L N - G O  : 5 1 1 = 3 4 0 4B
7C 2 0 0  DA TA  1 , 7 1 , 2 5 4 , 0 , 1 3 7 , 1 5 3 ,

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

F8 20 FO R L - 0  TO  8 1 _ , C X 0 : F 9 R  13••
0 T O  1 5 C4

315
3 1 0  DA TA  0 , 1 1 2 , 0 , 1 , 2 4 0 , 2 4 7 , 0

4 1 , 1 0 3 , 3 , 1 E 2 . 0 , 1 4 1 , 4 , 2 1 2 , 1 5 E 8 5 21 RE A D A ; P O K E 5 3 2 8 0 , A 2 4 0 , 0 , 3 3 , 1 2 0 , 0 , 6 6 , 1 2 0 , 0 , 1
SE 22 CX CX - 1 - A P 0 K E  5 A

-
4 - L ° 1 5 4 - D , O :

179
62

, 1 7 , 1 4 1 , 1 5 4 1
3 e 0  DA TA  4 , 2 1 2 , 2 0 5 , 1 0 4 , 3 , 2 0 NEXT 52 32C DA TA  1 2 5 , 2 1 6 , 1 , 7 7 , 2 5 2 . 2 ,
5,e7,3,209,10,e0e,ee,2,20e,9 A2 30 RE A DA 1 I F P i C X  TH E N 4 0 8 7 , 2 9 E , 2 , 6 9 , 2 4 0 , 2 , 8 9 , 2 5 L i , 1 , 2

12 31 P P I NT"E P RO R I N  L I N E " ; L N I - ( 5 5 , 1 8 3 8
r o

, 1 5 2 , 1 7 4 2
3 9 7 0  DA TA  1 , 1 4 1 , 2 5 , 3 , 7 5 , 4 2 , 2 1 -

6
1
0 )
;
S
T
O
P

97 330  DATA 2 L !
.
.
1 , 3 , 1 8 5 , 2
2 ' , 1 , 2 8 L 1

2 4 , 1 2 0 , 1 5 9 , 4 5 , 1 4 1 , 1 9 , 2 0 8 , 1 5 S El 9 0  NE X T L : S Y S 4 0 7 4 4 , 1 4 , 2 , 6 2 , 2 5 2 . 2 , 5 7 , 2 5 2 , 2 , 5 5 , 1
ES 50 DA TA  8 2 , 8 2 , 8 2 , 5 2 , 6 2 , 9 2 , 5 2 0 0 , 1 7 4 4

T
-
P

, 9 5 , : 4 1 , 1 7 1 0
32E 0 D A TA  2 0 , 3 , 1 5 5 , 3 5 , 1 4 1 , 2 1 , 8 2 , 8 2 , 8 7 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 2 2 , 99 340  DA TA  1 , 7 1 , 2 5 4 , 0 , 2 0 1 , 1 5 2 ,

, 2 , 1 7 2 , 1 7 , 2 0 5 , 4 1 , 1 2 7 , 1 4 1 , 1 7 . 1017 0 , 7 1 , 2 5 5 , 0 , 3 3 , 2 5 2 , 0 , 7 , 2 1 5 , 0 ,
2 0 5 , 1 5 5 , 1 4 5 9 29 6 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 1514
2 2 9 0  D A TA  1 , 1 4 1 , 2 5 , 2 0 2 , 1 7 3 , 1 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , BD 3 8 0  DATA 3 1 , 2 8 , 0 , 0 . 1 2 4 , 8 . 0 , C
4 , 2 2 0 , 4 1 , 2 5 4 , 1 4 1 , 1 4 , 2 2 0 , 5 8 , 2 512 , 2 4 0 , 0 , 3 3 , 1 2 0 , 0 , 5 5 , 1 2 0 , 0 , 7 7 0
5 , 7 , 1 , 1 5 4 5 FF 70 DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2
3 9 0 0  DA TA  1 3 , 5 1 5 , 2 2 , 5 , 1 2 , 3 2 , 3 7 , 3 7 , 2 7 , 3 7 , 3 7 . 3 7 , 3 7 , 3 7 , SA 350  DA TA  1 E 5 , 2 1 6 , 1 , 7 7 , 2 5 2 , 2 ,

552 5 7 , 2 4 5 , 2 , 5 4 , 2 4 0 , 2 , 6 4 , 2 5 4 , 1 , 2, 2 5 5 , 1 5 9 , 2 8 , 1 4 1 , 2 1 , 2 0 8 , 1 5 5 , 1
7 7 , 1 4 1 . 1 4 2 0 70 80 DATA 3 7 , 3 7 , 8 7 , 3 2 , 3 2 , 3 2 , 3 2 5 5 , 1 9 3 9
3 5 1 0  D A TA  2 5 0 , 7 , 1 5 2 , 1 9 9 , 1 4 2 , , 3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , AF 3 7 0  DA TA  2 4 1 , 3 , 1 9 5 , 2 2 7 , 1 , 2 5 4

-
2
4
2
,
7
,
2
3
2
,
1
4
2
,
2
4
5
,
7
,
1
E
E
,
9
,
1
9

£77 , 1 4 , 2 , 5 5 , 2 5 2 , 2 , 5 7 , 2 5 2 , 2 , 5 5 , 1
1 , 1 5 , 2 0 9 , 2 1 9 2 CF SO DA TA  3 2 , 2 2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 0 0 , 1 7 4 4

55 3E20 DA TA  1 5 2 , 2 1 , 1 4 1 , 2 2 , 2 0 9 , , 3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 380  DA TA  1 , 7 1 , 2 5 4 , 0 , 2 0 1 , 1 5 3 ,
1.92.2:6,141,22,209,19e,e,1.-12 512 0 , 7 1 , 2 5 5 , 0 , 3 3 , 2 5 2 , 0 , 7 , 2 2 3 , 0 ,
, 1 0 . 9 , 3 , 2 3 2 , 1 8 7 9 94 100 DA TA  3 7 , 3 7 , 3 7 , 3 7 , 3 7 , 3 7 , 3 1521

,
t
e

3E20 D A TA  1 4 2 , 2 3 7 , 2 , 1 4 2 , 4 1 , 2 7 , 3 7 , 3 7 , 3 7 , 2 7 , 5 7 , 3 2 , 3 2 , 3 2 , 3 2 FE 3 9 0  DA TA  7 , 7 , 0 , 2 1 , 2 5 , 2 5 5 , 0 , 0
0 8 , 1 5 8 , 0 , 1 4 1 , 0 , 2 0 8 , 1 4 1 , 2 2 6 , 2 , 6 2 2 , 2 4 0 , 0 , 3 3 , 1 2 0 , 0 , 5 5 . 1 2 0 , 0 , 5 0 7

58 110 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
0
7

, 1 4 1 , 1 0 4 , 1 9 1 4
3540 DATA 3,s2,e5,141,1,22e 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 02 4 0 0  DA TA  1 E 5 , 2 1 5 , 1 , 7 7 , 2 5 2 , 2 ,

, 5 1 2 6 7 , 2 4 5 , 2 , 5 4 , 2 4 0 , 2 , 5 4 , 2 5 4 , 1 . 2. 1 5 2 , 5 , 1 4 1 , 4 , 2 0 5 , 1 5 2 , 1 0 2 , 1 4 1
, 5 , 2 0 8 , 1 7 8 7 GS 120 DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 9 2 , 1 8 3 5

r = 3 9 5 0  DATA 1 8 0 , 1 2 0 , 1 E 2 , 3 2 , 1 8 3 2 , 3 2 , 2 7 , 3 7 , 3 7 , 3 7 , 3 7 , 3 7 , 3 7 , 3 7 87 410  DA TA  2 4 1 , 3 , 1 5 5 , 2 2 7 , 1 , 2 5 4
, 1 2 , 5 5 2 , 1 4 , 2 , 5 5 , 2 5 2 , 2 , 6 7 , 2 5 2 , 2 , 5 6 , 1o

l
E
0
,
4
.
1
2
6
,
1
E
,
2
9
0
,
1
8
0
,
1
6
0

5 , 2 1 7 , 3 7 , 1 5 3 . 2 1 1 2 E4 130 DA TA  3 7 , 2 7 , 3 7 , 2 7 , 5 2 , 8 2 , 5 0 0 , 1 7 4 4
r 7 2 8 5 0  DA TA  2 3 , 5 , 1 2 5 , 2 0 5 , 2 4 7 , 1 2 , 8 2 , 8 2 , 8 2 , 8 2 , 8 2 , 8 2 , 8 2 , 8 2 , 8 2 82 4 2 0  DA TA  1 , 7 1 , 2 5 4 . 0 , 2 0 1 , 1 5 3 ,

60,290 , 1 1 2 2 0 , 7 1 , 2 5 5 , 0 , 3 3 , 2 E 5 , 0 , 1 , 2 5 5 , 0 ,,1e9,37,153,1e2,s,:e2,
3 2 , 1 5 3 , 1 5 7 , 2 0 8 7 92 140 DATA 8 2 , 8 2 , 8 2 , 9 2 , 8 2 , 8 2 , a 1550
3E70 DATA 6 , 1 5 3 , 2 4 7 , 8 , 1 2 8 , 2 0 2 , 8 2 , 1 3 2 , 8 2 , 1 3 2 , 1 3 2 , 8 2 . 8 2 , 8 2 , 8 ? 07 4 3 0  DA TA  1 , 1 9 3 , 0 , 7 , 1 9 2 , 1 9 0 , 0
2 , 2 4 0 , 1 5 0 , 3 5 , 1 5 5 , 1 0 5 , 1 5 3 , 1 5 e , 1 3 1 2 , 0 , 2 4

,
2 , 0 , 2
3 , 1 2
0 , 0 , 5
5 , 1 2
0 , 0 , 1

, 5 , 1 3 5
J
1 5 , 1 5
4 8

eF 150 DATA c,o,o,e4,12e,3e,o,o 152
2 2 9 0  D A TA  2 5 0 , 1 5 5 , 5 2 , 1 4 1 , 5 5 , , 2 4 0 , 0 , 1 , 1 2 0 , 0 . 8 8 , 1 2 0 , 0 , 7 7 7 440  DA TA  1 5 5 , 2 1 5 , 1 , 7 7 , 2 5 2 , 2 ,
s.e6,21e,37,o,o,c,o,c,o,c,Ic DC 180 DATA 1 3 2 , 2 1 6 , 1 , 7 7 , 2 5 2 , 1 , 5 7 , 2 4 5 , 2 , 5 4 , 2 4 0 , 2 , 5 4 , 2 5 4 , 1 , 2
22 3 5 , 2 1 8 , 2 , 1 8 , 2 q 0 , 1 8 , 6 , 2 5 9 , 3 3 , 5 5 , 1 E 3 9

DE 3 9 9 0  D A TA  1 5 9 , 0 , 1 3 2 , 2 5 0 , 1 5 5 , ess,17ee 3F 4 5 0  DA TA  2 4 1 , 3 , 1 9 5 , 2 2 7 , 1 . 2 5 4
1 3 3 , 1 3 3 , 2 5 1 , 1 5 9 , 5 4 , 1 2 2 , 1 7 9 , 1 Bs 170 DA TA  2 4 1 , 2 5 5 , 1 4 , 1 , 3 3 , 2 5 5 , 1 4 , 2 , 5 5 , 2 5 2 , 2 , 6 7 , 2 5 2 , 2 , 6 5 , 1
3 3 , 1 9 3 , 1 5 9 , 1 3 , 2 2 9 5 , 2 5 4 , 1 8 , 1 1 , 2 5 2 , 2 , 1 8 , 2 5 2 , 1 , 2 4 0 0 , 1 7 4 4

oc 4 0 0 0  DA TA  1 2 2 , 1 7 5 , 1 3 3 , 1 8 4 , 1 5 , 1 0 0 , 1 7 4 2 C l 460  DA TA  1 , 7 1 , 2 5 4 , 0 , 2 0 1 , 1 5 3 ,
9 , 1 5 0 , 1 3 3 , 2 5 2 , 1 5 9 , 1 5 7 , 1 3 3 , 2 5 70 180 DA TA  1 , 7 1 , 2 5 4 , 0 , 1 2 7 , 1 5 3 , 0 , 7 1 , 2 5 5 , 0 , 2 2 , 2 5 2 , 0 , 0 , 1 1 2 , 0 ,
3 , 1 E 0 , 0 , 1 7 7 , 2 5 0 , 2 5 4 8 0 , 7 9 , 2 5 5 , 0 , 1 , 2 5 2 , 0 , 7 , 2 1 5 , 0 , 1 1402

74 4 0 1 0  DA TA  1 4 5 , 1 7 4 , 2 3 0 , 2 5 0 , 2 0
8,2,230,251,230,174,20e,2,23 43

4 2 6
180 DA TA  3 1 , 2 5 , 0 , 0 , 1 2 4 , 8 , 0 , 0

51 9 7 0  DATA 0 , 1 1 2 . 0 , 1 , 2 4 0 , 2 E 5 , 1
5,0,0,30,13e,0,30,e6,0,27,90

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

5
o
2
5
1
,
1
.
9
1
,
e
5
3
,
2
0
5
,
2
2
9
,
1
5
e
,
5
e

A8 200  DA TA  1 3 2 , 2 1 6 , 1 , 7 7 , 2 5 2 , 1 ,
3 5 , 2 4 5 , 2 , 1 5 , 2 4 0 , 1 5 , 8 , 2 5 4 , 2 3 ,

31 qe o DATA 3 5 , 0 , 8 3 , 1 7 8 , 1 2 8 , 1 1 1
, 1 5 4 , 6 9 , 1 5 , 2 , 6 4 , 1 2 7 , 2 , 5 9 , 1 4 3

2 5 5 , 1 7 5 5 , 2 5 5 , 1 4 4 5
4P

, 1 3 3
;
1 2 7 ,
1 5 2 ,
1 5 2 ,
3 0 5
8

4 0 3 0  DA TA  1 3 3 , 1 9 8 , 1 5 2 , 2 , 1 3 3 , FD 210  DA TA  2 4 1 , 2 5 5 , 1 4 , 1 , 3 3 , 2 5 5 89 4E0 DA TA  1 2 9 , 1 9 9 , 1 9 5 , 1 9 2 , 1 1 2
1 8 3 , 1 5 2 , 0 , 1 3 2 , 1 5 5 , 1 5 0 , 0 , 1
5 5
,

, 2 5 4 , 1 5 , 1 1 , 2 5 2 , 2 , 1 9 , 2 5 2 , 1 , 3 4 1 2 7 , 1 2 5 , 5 3 , 5 5 , 5 4 , 5 3 , 1 9 4 , 6 4 ,
1 1 , 1 5 8 , 2 4 0 , 2 0 5 0 , 1 0 0 , 1 7 4 2 3 8 , 5 5 , 5 4 , 1 7 E 3

2F 4 C4 0  DA TA  5 , 3 2 , 2 1 0 , 2 5 5 , 2 0 0 , 2 44 220  DA TA  1 , 7 1 , 2 5 4 , 0 , 1 3 7 , 1 5 3 , E5 SOC D A T A  1 2 7 , 2 2 5 , 1 2 8 , 1 5 2 , 1 4 7
0 8 , 2 9 5 . 3 2 , 2 0 7 , 2 5 5 . 2 4 C , 2 5 1 ,
2 0

0 , 7 8 , 2 5 5 , 0 , 1 , 2 5 2 , 0 , 7 . 2 2 3 , 0 , 1 2 5 5 , 2 2 5 , 0 , 5 2 , 1 2 2 , 0 , 1 4 , 0 , 0
1 , 4 9 , 2 4 0 , 4 , 2 5 3 5 4 3 3 4 4 , 1 4 8 5

F9 4CSC DA TA  2 0 1 , 5 5 , 4 2 , 2 3 0 , 4 1 , 1 C4 230  DA TA  7 , 7 , 0 , 3 1 , 2 9 , 2 5 5 , 0 , 0 SB 510  DA TA  0 , 0 , 1 5 , 1 2 5 . 0 , 2 5 5 , 1 5
5 , 1 3 3 , 1 8 5 , 7 5 , 2 3 4 , 2 4 5 ,
1 4 7
,
1 7
,

, 2 4 0 , 0 , 1 , 1 2 0 , 0 , 5 5 , 1 2 0 , 0 , 9
7
5

, 0 , 0 , 3 0 , 1 3 2 , 0 , 3 0 , 5 5 , 0 , 2 7 . 5 5 8
1 7 , 7 2 , 7 8 , 1 7 8 7 80 240  DA TA  1 3 2 , 2 1 6 , 1 , 7 7 , 2 5 2 , 1 ,

27 4 0 5 0  D A TA  5 0 , 8 5 , 0 4 , 2 2 , 5 5 , 6 5 , BO 5 2 0  DA TA  3 5 , 0 , 5 3 , 1 7 8 , 1 2 9 , 1 1 1
8 5 , 7 3 , 5 7 , 5 9 , 3 2 , 7 8 , 9 5 ,
7
7 , 5 5 .
5

2 5 5 , 1 7 8 5 , 1 8 4 , 5 4 , 1 5 , 2 , 6 4 , 1 2 7 , 2 , 5 4 , 1 4 3
5 , 1 1 2 0 05 250  DA TA  2 4 1 , 2 5 5 , 1 4 , 1 , 3 3 , 2 5 5 , 2 5 5 , 1 4 4 5

79 4 0 7 0  D A TA  8 2 , 1 3 , 1 7 , 5 7 , 5 5 , 8 3 , . 2 2 4 , 1 9 , 1 1 , 2 9 2 , 2 , 1 9 , 2 5 2 , 1 , 2 4 25 5 3 0  DA TA  1 2 9 , 1 2 9 , 1 5 5 , 1 9 2 , 1 1 2
5 1 , 4 2 , 3 2 , 4 7 , 3 2 , 5 8 , 7 3 , 8 2 ,
7
5 ,
5

, 1 0 0 , 1 7 4 2 . 1 2 7 , 1 2 8 , 5 3 . 5 5 , 6 4 , 5 3 , 1 2 4 , 5 4 ,
909 98 2 6 0  DA TA  1 , 7 1 , 2 5 4 , 0 , 1 3 7 , 1 5 3 , 3 5 , 5 6 , 6 4 . 1 7 6 3
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27 5 4 0  DATA 1 2 7 , 2 2 5 . 1 2 9 , 1 5 3 , 1 4 7
,
0
.
2
5
5
,
2
2
6
,
0
,
2
5
6
,
1
3
2
,
0
,
2
5
5
,
1

2 6 , 0 , 1 3 1 , 2 1 E 3
88 S S O  DATA 1 2 8 , 0 , 3 , 2 2 4 , 0 , 2 5 5 , 1

5
,
0
,
0
,
3
0
,
1
3
2
,
0
,
3
0
,
5
5
,
0
,
2
7
,
9
1

99 5 6 0  DATA 3 5 , 0 , 6 3 , 1 7 8
3
1 2 9 , 1 1 1

, 1 9 4
,
6
4 , 1 5
,
2 , 5 4
,
1 2 7 ,
2 , 5 4
, 1 4 3

, 255, 144S
BO 5 7 0  DATA 1 2 8 , 1 5 5 , 1 9 5 , 1 9 2 , 1 1 2

,
2
2
7
,
1
2
9
,
5
3
,
5
5
,
6
4
,
6
3
,
1
9
4
,
5
4
,

3 8 . 5 6 , 5 4 , 1 7 5 3
FO 5 8 0  DATA 1 2 7 , 2 2 6 , 1 2 9 , 1 5 3 , 1 4 7

,
0
,
2
5
5
,
2
2
5
,
0
,
5
3
,
1
3
2
,
0
,
2
5
1
,
2
2

4 , 0 , 2 2 4 , 2 1 5 5
PO 5 9 0  DATA 2
2 4 , 0 , 5 5 , 2
4 8 , 0 , 2 5 5 ,

1 5
,
0
,
0 ,
3 0
,
1 3
2 ,
0 ,
3 0
,
6 5
,
0 ,
2 7
, 1

083
90 6 0 0  DATA 3 5 , 0 , 5 3 , 1 7 8 , 1 2 5 , 1 1 1

,
1
5
4
,
5
4
,
1
5
,
2
,
6
4
,
1
2
7
,
2
,
5
4
,
1
4
3

, 2 5 5 , I 4 4 5
75 6 1 0  DATA 1 2 8 , 1 9 9 , 1 9 5 , 1 9 2 , 1 1 2

, 1 2 7
,
1 2 6 ,
6 3 , 6
5 , 6 4
,
6 3 , 1
5 4 , 6
4 ,

3 8 , 5 6 , 6 4 , 1 7 5 3
41 6 2 0  DATA 1
2
7
,
2 2 6 , 1 2 8 , 1
5 3 , 1 4 ?

,
0
,
2
5
5
,
2
2
6
,
0
,
6
3
,
1
3
2
,
0
,
2
7
,
2
2
4

t
0
,
5
5
,
1
7
6
4

36 6 3 0  DATA 2 4 5 , 0 , 6 2 , 0 , 0 , 2 5 5 , 1 5
,
0
,
0
,
3
0
,
1
2
8
,
0
,
3
0
,
5
5
,
0
,
2
7
,
8
5
1

CB 6 4 0  DATA 3
3 . 0 , 6 3 , 1 7
8 , 1 2 5 , 1 1 1

,
1
5
6
,
1
2
9
,
1
5
,
8
,
5
4
,
1
2
7
,
1
6
,
7
2
,
1

42 , 255 , 1537
-
2
4 
6
5
0 
D
A
T
A 
1
3
2
,
1
2
5
,
1
1
2
,
2
5
5
,
1
E
7

, 2 5 9
,
1 3 2 ,
5 3 , 2
0 8 , 7
2 , 6 3
,
2 0 0 ,
5 4

, 3 9 , 5 8 , 1 2 9 , 2 0 4 5
OC 6 6 0  DATA 1 2 7 , 2 2 5 , 1 2 8 , 1 5 3 , 1 4 5

, 0 , 2 5 5
,
2
4 2 , 0 , 5
3 , 1 2 5 ,
0 , 1 4 , 0
, 0

, 14 , 1495
9E 6 7 0  DATA 0
,
0 , 1 5 . 1 2 8 ,
0 , 9 5 , 1 5 ,

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

22 9 9 0  DATA 3 3 , 0 . 6 2 . 1 7 8 , 1 2 8 , 1 1 1
, t 9 6 , 1 2 9 . 1 5 , 8 . 6 4 , 1 2 7 , 1 6 , 7 2 , 1
4 3 , 2 5 5 , 1 5 3 7

AC 5 5 0  DATA 1 3
2 , 1 2 8 , 1 1 2 ,
2 5 5 . 1 2 7

.
2
5
5
,
1
3
2
,
6
3
,
2
0
8
,
7
2
,
6
3
,
2
0
0
,
6
4

, 3 9 , 6 8 , 1 2 8 , 2 0 4 5
47 7 0 0  DATA 127,225,128,1E3,145

,
0
,
2
5
5
,
2
1
2
,
0
,
2
5
5
,
1
2
5
,
0
,
2
5
5
,
1

2 8 . 0 , 1 3 1 , 2 1 7 3
5E 7 1 0  DATA 1 2 9 , 0 , 3 , 2 2 4 , 0 , 2 5 5 , 1

5
,
0
,
0
,
3
0
,
1
2
8
,
0
,
3
0
,
5
5
,
0
,
2
7
,
9
0

18 7 2 0  DATA 3 3 , 0 , 5 3 , 1 7 8 , 1 2 8 , 1 1 1
,
1
5
5
,
1
2
8
,
1
5
,
8
,
5
4
,
1
e
7
,
1
5
,
7
2
,
1

4 3 , 2 5 5 , 1 5 3 7
74 7 3 0  DATA 1 3 2 , 1 2 9 , 1 1 2 , 2 5 5 , 1 2 7

, 2 5 5 , 1 3 2 , 5 3 , 2 0 9 , 7 2 , 5 3 , 2 0 0 , 5 4
, 3 8 , 6 8 , 1 2 9 , 2 0 1 5

29 7 4 0  DATA 1 2 7 , 2 2 5 , 1 2 9 , 1 5 3 , 1 4 5
,
0
,
2
5
5
.
2
4
2
,
0
,
5
3
,
1
2
8
,
0
,
2
5
1
.
2
2

4 , 0 , 2 2 4 , 2 1 5 5
DO 7 5 0  DATA 2 2 4 , 0 , 5 5 , 2 4 8 , 0 , 0 . 1 5

, 0 , 0 , 3 0 , 1 2 5 , 0 , 2 0 , 5 5 , 0 , 2 7 , 8 2 4

03 7 6 0  DATA 3 3 , 0 , 5 3 , 1 7 8 , 1 2 9 , 1 1 1
. 1 5 5 , 1 2 9 , 1 5 , 8 , 5 4 , 1 5 7 , 1 5 , 7 2 , 1
4 3 , 2 5 5 , 1 5 3 7

E2 7 7 0  DATA 1 3 2 , 1 2 8 , 1 1 2 , 2 5 5 , 1 2 7
, 2 5 5 , 1 3 2 , 5 3 , 2 0 8 . 7 2 , 5 3 , 2 0 0 , 6 4
, 3 5 , 5 9 , 1 2 9 , 2 0 4 5

c7 7 9 0  DATA 1 2 7 , 2 2 6 , 1 2 8 , 1 5 3 , 1 4 5
, 0 , 2 5 5 , 2 4 2 , 0 , 6 3 , 1 2 9 , 0 , 2 7 , 2 2 4
, 0 , 5 5 , 1 7 7 4

OE 7 5 0  DATA 248,0,82,0,0,o,o,o,
0 , 0 , 0 , 0 , 0 . 0 . 0 , 0 , 3 1 0
800 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
,0,5,54,82,160.23e
810 DATA 4 , 1 5 , 2 5 5 , 2 5 5 , 2 , 1 6 0 ,
4 , 5 , 6 1 , 8 , 0 , 0 , 0 , 0 . 0 , 0 , 7 7 2

A4 8 2 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0

92 8 3 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

76

AC

OC

38

DO

C
S

DE

97

77

F4

SF

A3

Al

El

50

BA

AS

55

FF

41

LID

30

F9

7
3
A4

93

02

18

ES

98

BC

, 0 , 0 , 0 , 0 , 0 , 0 , 0
840 DATA 0
,
0 , 0 , 0 .
0 , 0 , 0 .
0 , 0 , 0

, 0 , 1 5 , 2 , 1 6 0 , 3 2 , 5 , 2 1 5
850 DATA 5 4 . 2 5 5 , 2 5 5 , 2 4 0 , 3 2 , 5
, 6 4
,
1 6
.
2 , 1
5 0 ,
0 , 0
,
0 , 0
,
0 , 0
,
1 0
9

3
860 DATA
, 0 , 0 , 0 , 0 , 0 , 0 , 0
870 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 2 , 0 ,
0 , 6 3 , 0 , 0 , 4 5 , 0 , 0 , 1 2 0
890 DATA 1 2 7 , 1 2 8 , 0 , 4 5 , 0 , 0 , 3 0
,
4
,
0
,
1
2
,
2
8
,
0
,
1
4
5
,
5
6
,
3
,
2
5
5
,
8
3

890 DATA 2 4 0 , 1 5 , 2 5 5 , 2 2 4 . 1 2 , 9
1 , 5 4
,
2 4 , 1
2 7 , 1
2 8 , 0
,
2 0 4 ,
1 9 2 ,
1 ,

179 , 55 , 1852
900 DATA 1 , 2 5 5 , 5 2 4 . 3 , 2 5 1 , 2 4 0
, 0 , 1 1 5
,
1
2 9 , 0 , 1
1 5 , 1 5
2 , 0 , 4 8
, 0 ,

0 , 1572
910 DATA 1 1 2 , 0 , 0 , 2 4 0 , 0 , 1 6 6 , 0
, 1 8
,
0
,
0 , 2
5 2 ,
0 , 0
,
1 8
0 , 0
,
1 , 9
9 5

920 DATA 2 5 4 , 0 , 0 , 1 9 0 , 0 , 3 2 , 1 2
0 , 0
,
5 6
,
4 8
,
0 , 2
1 , 7
3 , 0
,
3 1 ,
1 2
7 , 9

45
930 DATA 1 9 2 , 1 5 , 2 5 5 , 2 4 0 , 3 , 2 5
0
.
4
8
,
1
,
2
5
4
,
2
4
,
3
,
9
1
,
0
,
E
,
e
0
5
,
1

25, 1575
940 DATA 7
,
2 5 5 , 1 2
8 , 1 5 , 2
2 3 , 1 5

2 , 1 , 2 0 5
,
0 , 3 , 2 0 6
,
0 , 0 , 1 2 ,
0 , 0 , 1

249
550 DATA 1 4 , 0 , 0 , 1 5 , 0 , 2 4 7 , 0 , 0
, 0 , 0 , 0 , 0 . 0 . 0 , 0 , 0 , 2 7 5

550 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 2
8 , 0 , 0 , 1 2 7 , 0 , 0 . 2 5 5 , 4 1 0
970 DATA 129,1,207,132,1,135
,
1
5
2
.
1
,
2
0
7
,
1
5
2
.
0
,
2
5
5
.
1
2
8
,
0
,
1

2 7 , 0 , 1 7 5 5
990 DATA 0 , 2 8 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
0,0,0,0,0,0,0,25
950 DATA 0
,
0 , 0 , 0 ,
0 , 1 2 7 ,
0 , 0 , 0

, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 2 7
1000 DATA 0 , 0 , 1 1 , 2 3 1 , 2 4 , 1 0 , 1
6 4
,
3 3
,
1 0
,
1 5
4 ,
3 3
,
1 2
,
1 9
5 ,
2 4
,
2 5

, 172 , 1115
1010 DATA 8 , 2 5 , 1 7 5 , 1 1 5 , 0 , 0 . 0
,
0
,
0
,
0
,
3
1
,
0
,
2
5
.
4
,
9
5
,
3
2
,
9
1
1

1020 DATA 4 , 1 4 4 , 3 2 , 1 , 1 4 4 , 2 4 .
1 2 , 1 4 4 , 9 , 1 2 , 5 5 , 1 1 2 , 0 , 0
3
0 , 0 , 7

36
1030 DATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 5 5
1040 DATA 0 , 0 , 1 5 5 , 5 1 , 1 5 5 , 4 , 3
4
,
1
4
4
,
4
,
3
1
,
1
4
4
,
1
9
5
,
5
5
,
2
9
,
7
6
,

102, 1210
1050 DATA 1 7 5 , 1 4 0 , 1 0 2 , / 8 8 , 0 ,
0
,
0
,
0
.
0
,
0
,
2
4
3
,
1
4
,
1
2
4
,
5
5
,
1
3
5
,

15 , 1205
1060 DATA 5 9 , 1 3 9 , 1 6 , 7 1 , 1 4 0 , 1
5
,
2
0
4
,
1
5
4
,
4
5
,
2
0
1
,
1
5
4
,
4
8
,
0
,
0
,

0 , 0 , 1251
1070 DATA 0 , 0 , 0 , 0 , 0 , 1 1 5 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 1 9
1080 DATA 0 , 0 , 0 , 0 , 0
1
0 , 0 , 0 , 0 ,
5 , 0 , 0 , 5 , 5 4 , 0 , 1 3 , 8 7
1050 DATA 6 4 , 0 , 6 3 , 5 1 , 0 , 1 5 , 6 4
,0,15,0,0,5,84,0,10,122,483
1100 DATA 0 , 3 7 , 1 2 8 , 0 , 2 1 8 , 1 2 8
,
0
,
4
2
,
1
2
9
,
0
,
2
1
9
0
,
0
,
5
,
0
,
0
,
7
0
7

1110 DATA 5 , 0 , 0 , 2 1 , 0 , 3 5 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 1
1120 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
0 , 0 , 3 . 0 , 8 , 1 , 5 1 , 7 5
1130 DATA 4,15,255,255,1,e4.
4 , 3 , 0 , 8 , 0 , 0 , 0 , 0 , 0 , 0 , 6 0 9
1140 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
1150 DATA 0 , 0 , 0 , 0 , 0 , 9 3 , 0 . 0 , 0
,
2
1
,
5
5
,
9
0
,
8
5
,
8
5
,
9
4
,
1
0
5
,
6
0
5

11E0 DATA 8 5 , 1 5 4 , 6 1 , 8 5 , 1 8 0 , 2
7
,
8
5
,
1
5
0
,
2
7
,
5
5
,
1
8
0
,
2
7
.
8
5
,
1
8
0

, 2 7 , 8 5 , 1 5 9 4

OG 1 1 7 0  DATA 1 9 0 , 2 7 , 8 5 , 1 8 0 , 2 7 , 1
0 9
,
1 8
0
, 2
7
,
1 0
9 ,
1 8
0 ,
2 7
,
1 7
1 ,
1 8
0

, 2 7 , I 5 5 , 1 8 0 , 1 9 4 4
05 1 1 8 0  DATA 28,154,180,25,85,1

9 0
,
2 1
,
5
9 ,
8 0
,
5 ,
5 5
,
5 4
,
0 ,
0 ,
0 ,
0 ,

960
96 1 1 9 0  DATA 0 , 0 . 0 , 0 , 0 . 1 , 0 , 0 , C .

4 , 1 , 0 , 5 , 5 5 , 0 , 6 , 1 0 2
A7 1 2 0 0  DATA 1 6 5 , 0 , 5 , 1 8 1 , 0 , 1 , 1 9

0 , 0 , 1 , 1 9 0
.
0
,
1
,
1 9 0 , 0 , 1 , 1
8 0 , 1 0

75
19 1 2 1 0  DATA 0 , 1 , 1 9 0 , 0 , 1 , 1 8 0 , 0 .

1 , 1 8 0
.
0 . 1 , 1
E 1 0 ,
0 , 1 , 1
5 0 , 0 ,
5 0 5

03 1 2 2 0  DATA 5 , 1 6 4 , 0 , 5 , 1 5 5 , 0 , 5 ,
8 5 , 0 , 1 , 8 4 , 0 , 0 , 0 , 0 , 0 , 5 1 E

32 1 2 3 0  DATA 0 , 0 , 0 , 0 , 0 , 2 6 5
1
0 . 0 ,

0
,
1
,
1
5
,
0
,
5
,
5
0
.
0
,
5
,
3
6
6

55 1 2 4 0  DATA 2 0 5 , 0 , 5 , 2 0 9 , 0 , 5 , 2 C
8
.
0
,
5
,
2
0
8
,
0
,
6
,
2
0
8
,
0
,
6
,
2
C
5
,
1
2

79
05 1 2 5 0  DATA 0 . 5 , 2 0 8 , 0 , 6 , 2 0 8 , 0 ,

5 , 2 0 8
,
0 , 5 , 2
1 3 , 0 ,
6 , 2 5 5
,
5 4 , 1 1
8

21 1 2 5 0  DATA 6 , 1 7 0 . 5 1 , 6 , 1 5 0 , 5 4 ,
5
,
9
5
,
5
4
,
1
,
5
5
,
0
,
0
,
0
,
0
,
0
,
5
8
0

08 1 2 7 0  DATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 0 , 0 ,
0 , 0 , 8 0 , 0 , 1 , 9 1 , 0 , 5 , 4 2 5
1260 7..,121:11 : ' 2 5 , C, 2 2 , 1 E 3 , 6 L i , E E
, 2 5 0 , 2 0 9
.
2 7
,
9 5 , 2 0 9 , 2
7 , 9 5 , 2 0 5

, 2 7 , 8 5 , 1 6 5 5
r 0  1 2 9 0  DATA 2 0 9 , 2 5 , 1 7 0 , 2 0 8 , 2 6 ,

1 7 0 , 2 0 5
. 2
7
,
9 6 , 2 0 8 ,
2 7 , 9 5 . 2
0 9 ,

9 1 , 8 5 , 2 0 8 , 2 0 4 3
45 1 3 0 0  DATA 1 0 6 9 5 0 , 1 4 8 , 1 0 6 , 9 0 ,

1 4 9
,
8 5
,
5 ,
8 4 ,
2 0 .
1 , 5
4 , 0
,
0 , 0
, 0 ,

547
CC 1 3 1 0  DATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 0 , 0 ,

0 , 5
,
5
9 , 6
4 , 2
1 , 5
5 , 2
0 , 2
6 , 5
5 5

F9 1 3 2 0  DATA 8
5 , 1 9 0 , 2 5 ,
1 5 4 , 1 8 0 ,

2 7 , 1 5 5 , 1 5 0
, 2
7
,
1 7 1 , 1 9 0 , 2 7
, 1 0 5

J 8 0 , 2 7 , 1 0 5 , 1 9 1 9
47 1 3 3 0  DATA 1 8
0 . 2 7 , 8 5 , 1 5 0
, 2 7 , 8

5 , 1 8 0 , 2 7
,
8 5 , 1 8 0 , 2
7 , 8 5 , 1 8 0
, 9 1

. 8 5 , 1 8 0 , 1 7 0 4
39 1 3 4 0  DATA 1 0 5 , 8 5 , 1 5 4 , 1 0 6 , 8 5 ,

1 5 4 , 8 5
,
8 5
,
8 4 , 2 1 ,
5 5 , 8 0 ,
0 , 0 , 0 ,

0 , 1132
F9 1 3 5 0  DATA

5
,
5
,
6
4
,
2
1
,
8
5
,
5
0
,
2
6
,
2
5
0

CO 1 3 6 0  DATA 1 7 0 , 1 1 4 , 2 7 , 2 3 5 , 1 4 4
, 2 0 , 1 0 5
,
5
0 , 0 , 1 0 9
,
0 , 0 , 1 0 9
, 0 , 0

, 109 . 1250
D2 1 3 7 0  DATA 0 , 0 , 1 0 9 , 0 , 0 , 1 0 9 , 0 ,

0 , 1 0 9
,
0
,
0
,
1 0 5 , 0
,
1 , 1 0 5
,
0 , 9 4 6

20 1 3 8 0  DATA 1
,
1 5 9 , 5 4 , 1 , 1
5 9 , 5 4 ,

1 , 9 5
,
5 9
,
0
,
8 5 , 0
,
0 , 0 ,
0 , 0 ,
7 0 3

eo 1 3 9 0  DATA 0 . 0 , 0 , 0 2 5 5 , 0 , 0 ,
0 , 1 ,
5 4 ,
0 , 5 ,
8 5 ,
0 , 5 ,
1 3 6

03 1 4 0 0  DATA 1 6 9 , 0 , 6 , 2 4 5 , 0 , 5 , 1
3 , 0
,
6
,
2
0 8 ,
0 , 5
,
2 1
2 . 0
,
6 , 1
5 4 ,
1 2

/ 5
ES 1 4 1 0  DATA 0 , 6 , 1 6 4 , 0 . 5 , 2 1 2 , 0 ,

5 , 2 0 9 , 0
,
5
,
2 1 3 , 0 , 5
,
2 5 5 , 6 4 ,
1 1 4

6
47 1 4 2 0  DATA 5 , 1 7 0 , 6 4 , 5 , 1 7 0 . 5 1 ,

9 , 8 5
, e 4 ,
1 , e s
, o , o
, o , o
, o ,
7 2 o

52 1 4 3 0  EATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 9 0 , 0
, 2 4 0
.
2 3 5
,
3 , 1 7
2 , 5 5
,
2 0 5 ,
1 5 0 ,
5 9

CC 1 4 t
4
t 0  
O A
T A  
1 3
7 ,
1 7
5 ,
1 3
,
1 3
9 ,
1 2
9

, 1 4 , 1 7 0
,
1 9 2 , 3 , 1
5 7 , 0 , 0 ,
4 8 , 0 , 6

, 186 , 1359
1450 DATA 5 4 , 2 5 , 1 7 0 , 1 4 4 , 4 2 . 1
7 0 , 1 4 4
, 1 c E ,
1 7 0 , 1 8
4 , 1 e 9
,
1 0
6 ,
1

5 5
,
1 5
4 ,
1 0
5 ,
1 6
5 ,
2 0
7 5

70 1 4 5 0  DATA 1 6
5 , 1 0 5 , 1 6 9 ,
1 6 5 , 1 7

0 , 1 6 8
,
1 7
0
,
1 7 0 , 1
5 4 , 1 0
6 , 1 7 0
, 1 4

4 , 1 2 , 1 7 0 , 1 4 4 , 2 5 , 2 2 5 2
4 !  1 4 7 0  DATA 1 7 0 , 5 4 , 5 , 1 9 5 , 0 , 2 5 5

105, 894

14 1 4 5 0  DATA 0 , 0 , 1 0 9 , 0 , 0 . 1 0 5 , 0 ,

OF
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0,

OS
1152
1790 DATA 2 0 , 1 6 , 0 , 9 4 , 0 , 2 5 5 , 0 0 , 5 , 2 2 0 , 0 , 7 , 2 5 5 , 0 , 7 , 2 5 2 , 1 1 6 4

78 1490 DATA 2 0 , 1 0 9 , 9 5 , 8 5 , 1 0 7 , 5
1 , 1 0 5 , 1 0 5 , 2 2 9 , 1 0 5 , 1 1 0 , 2 1 8 , 2 8

,0,0,0,0,e0,0,1,eo,0,5361Pcr :AT:4 DB 2130 DATA 0 , 0 , 8 0 , 0 . 0 , 1 6 0 , 0 , 2
, 1 0 4 , 0 , 2 , 1 0 4 , 0 , 1 0 , 1 5 8 , 0 , 6 2 0

CC
7 , 1 1 0 , 2 1 4 , 2 3 7 , 2 1 6 2
1500 DATA 1 1 0 , 2 1 4 , 1 7 3 , 1 0 5 , 2 1

6 4 , 0 , 5 5 , 8 0 , 0 , 2 5 5 , 2 0 8 , 0 , 6 3 , 9 42
81 2140 DATA 1 0 , 1 7 0 , 0 , 1 5 , 2 5 5 , 0 ,

5 , 8 5 , 0 , 1 , 8 4 , 0 , 0 , 8 0 , 0 , 0 , 7 0 55 , 1 8 0 , 1 0 7 , 9 4 , 1 4 8 , 9 5 , 1 E 2 , 8 0 , 86,105,64,1,:e5e 84 1810 DATA 2 0 8 , 0 , 5 , 0 , 0 , 1 0 , 0 , 0
, 4 1 , 1 2 5 1 , 0 , 4 1 , 1 2 8 , 0 , 1 8 2 , 1 6 0 , 5

SE 2150 DATA 8 0 , 0 , 0 , 8 4 , 0 , 0 , 0 , 0 ,
0 , 5 , 0 , 0 , 5 , 6 4 , 0 , 1 , 2 3 91F 1510 DATA 1 8 5 , 0 , 0 , 1 9 4 , 0 , 5 , 2 4 8 03 CA 2160 DATA 8 0 , 0 , 1 , 8 4 , 0 , 1 , 2 5 2 ,

9F
,0. 0 . 3 6 , 0 , 0 , 0 , 0 ,  0 , 34 , 572
1520 DATA 5 0 , 6 8 , 3 4 , 5 5 , 5 8 , 0 , 0

78 1820 DATA 0 , 1 7 0 , 1 8 0 , 0 , 2 5 5 , 2 4
0 , 0 , 8 5 , 8 0 , 0 , 2 1 , 6 4 , 0 , 8 5 , 8 0 , 0 ,

0 , 5 , 2 2 0 , 0 , 7 , 2 5 5 , 0 , 7 , 2 5 2 , 1 1 5 4

2 DA
1240
1930 DATA 9 0 , 8 0 , 1 , 8 1 , 6 4 , 2 5 5 ,

73 2170 DATA 0 , 0 , 8 0 , 0 , 0 , 1 5 0 , 0 , 2
, 1 0 4 , 0 , 2 , 1 0 4 , 0 , 1 0 , 1 5 8 , 0 , 5 2 02E 1530 DATA 0 , 3 6 , 6 6 , 4 0 , 2 4 8 , 1 5 8

. 1 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 0 4 70
0 , 0 , 0 , 0 , 0 , 8 0 , 0 , 1 , 8 0 , 0 , 7 2 2
1840 DATA 5 . 5 4 , 0 , 2 1 , 6 4 , 0 , 6 3 ,

BF 2180 DATA 1 0 , 1 7 0 , 0 , 1 5 , 2 5 5 , 0 ,
SE 1540 DATA 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , 6

4
,
0
,
5
5
,
8
0
,
0
,
2
5
5
,
2
0
8
,
0
,
6
3
,
9
-
7
,

A2

2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 5
30
1550 DATA 0,0,0,0,0,255,0,1e

43
2
1850 DATA 2 0 8 , 0 , 5 , 0 , 0 , 1 0 , 0 , 0
, 41 , 120 ,O, 38 , 128,  0 , 186,  160,  e

4E

7n

2150 DATA 0 , 0 , 0 , 0 , 0 , 1 E 5 , 0 , 0 ,
0 , 0 , 9 0 , 0 , 0 , 8 4 , 0 , 0 , 3 3 0
2200 DATA 2 0 , 0 , 0 , 8 5 , 0 , 0 , 9 5 , 6

, 0 , 0 , 1 6 , 0 , 0 , 0 , 0 , 1 5 6 , 4 4 3 04 4 , 1 2 , 8 5 , 6 4 , 4 , 2 1 3 , 1 9 2 , 4 , 2 5 5 , 1EC 1560 DATA 1 8 , 3 5 , 1 4 5 , 1 6 , 3 6 , 0 , 2 : 1850 DATA 0 , 1 7 0 , 1 5 0 , 0 , 2 5 5 , 2 4 063
0 , 0 , 1 4 6 , 1 6 , 3 6 , 1 4 8 , 1 6 , 3 6 , 0 , 0 , 0 , 0 , 8 5 , 8 0 , 0 , 2 1 , 6 4 , 0 , 8 5 , 0 , 1 , 1 5

1
2210 DATA 1 9 2 , 5 , 5 3 , 0 , 1 , 1 0 5 , 5645 1E1 4 , 0 , 1 7 0 , 1 4 4 , 0 , 1 7 0 , 1 5 1 , 0 , 1 7 0 ,74 1570 DATA 0 , 1 4 6 , 1 6 , 3 6 , 1 5 6 , 3 1 .11 1870 DATA 8 1 , 8 4 , 0 , 5 , 5 4 , 2 5 5 , 0 131, 13E7

, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 6 5 03 2220 DATA 0 , 4 2 , 0 , 0 , 2 5 5 , 1 9 2 , 046 1580 DATA 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , BC 1880 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 5
-4
0

SA
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
1850 DATA 0 , 4 , 1 , 8 4 , 1 8 , 5 , 1 6 0 ,

2230 DATA 1 , 0 , 0 , 1 , 6 4 , 2 4 7 , 0 , 0
, 0 , 0 , 1 , 5 4 , 0 . 5 , 5 4 , 0 , 4 4 7SF 1590 DATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 0 , 0 , 1 0 1 , 8 5 , 8 5 , 1 6 , 6 , 1 6 0 , 4 , 1 , 8 4 , 8 1 2240 DATA 5 , 0 , 0 , 2 1 , 5 4 , 0 , 8 5 , 6

0 , 0 , 0 , 0 , 0 , 0 , 0 . 1 3 2 , 3 8 7 4 , 0 , 8 5 , 7 6 , 0 , 2 1 3 , 1 9 6 , 0 , 2 5 5 , 1 057 1500 DATA 7 8 , 1 2 8 , 6 8 , 8 8 , 0 , 0 , 0 EO 1900 DATA 64
, 0 , 4 , 5 5 , 0 , 1 9 9 , 1 5 4 , 0 , 0 , 0 , 8 0 4 2E 2250 DATA 1 3 6 , 0 , 6 3 , 2 0 , 0 , 1 0 6 ,78 1610 DATA 0 , 1 3 2 , 5 8 , 0 , 1 4 0 , 1 9 9,32,0,0,0,0,0,0,0,0.0,55e

DC 1510 DATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 0 , 0 ,
0 , 0 , 1 , 5 4 , 0 , 5 , 6 4 , 0 , 3 1 3 9

8 0 , 1 , 1 7 0 , 1 2 9 , 5 3 , 1 7 0 , 1 2 8 , 4 8 , 1
70 , 129 , 14E192 1520 DATA 2 5 5 , 2 5 5 , 2 2 4 , 0 , 0 , 0 , Se 1920 DATA 5 , 0 , 0 , 2 1 , 6 4 , 0 , 5 3 , 8 A : 22E0 DATA 0 , 4 2 , 0 , 0 , 2 5 5 , 1 9 2 , 0

2 5 5 , 2 5 5 ,
2
2 4 , 0 , 0 , 0
,
0 , 0 , 0 , 0 ,
1 4

4 . 0 , 1 2 7 , 5 4 , 0 , 2 2 1 , 1 9 2 , 0 , 2 5 5 , 1 ,e5,e4,0,21,o,0,17,80,0,756
68 105 20 2270 DATA 1 5 , 0 , 0 , 8 0 , 0 , 1 2 7 , 0 ,3A 1630 DATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 2 5 5 , 4

1
1930 DATA 1 5 2 , 0 , 5 5 , 0 , 0 , 1 1 0 , 6 0 , 0 , 0 , 0 , 8 0 , 0 , 1 , 8 0 , 0 , 3 8 4

2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 4 , 1 , 1 5 5 , 1 4 4 , 5 , 1 7 0 , 1 4 8 , 8 0 , 1 5 5 72 2280 DATA 5 , 5 ' 1 , 0 , 2 1 , 6 4 , 0 , 6 3 ,
81

2 5 5 , 2 5 5 , 2 8 0 5
1640 DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 CA

, 132 , 1413
1940 DATA 1 2 , 1 7 0 , 1 4 3 , 0 , 2 5 5 , 2

6 4 , 0 , 5 5 , 8 0 , 0 , 2 5 5 , 2 0 8 , 0 , 5 3 , 9 42
5 , 2 5 5 , 2 5 5 , 2 E 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 0 4 , 0 , 8 5 , 6 4 , 0 , 2 1 , 0 , 0 , 1 7 , 0 , 0 , 5 55 2250 DATA 2 0 5 1 , 4 , 5 , 0 , 1 5 , 4 2 , 0 ,

97
5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 4 0 8 0
1650 DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 93

71
1950 DATA e1,s4•1,e1,93,95,c 1 E 5 , 1 E 1 , 1 2 9 . 1 5 , 1 4 9 , 1 2 8 . 4 , 1 5 5

, 150 , 1316
5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 4 0 2 EC 2300 DATA 0 , 1 7 0 , 1 8 0 , 0 , 2 5 5 , 2 4
5 , 2 5 5 . 2 5 5 . 2 5 5 , 2 5 5 , 4 0 8 0 30 1880 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 8 5 , 8 0 , 0 , 2 1 , 6 4 , 0 , 5 , 0 , 0 , 1 020 1660 DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5
5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5
5 , 2 5 5 , 2 5 5 , 2 5 5 . 2 5 5 , 4 0 8 0

OC
0 , 0 , 0 , 0 , 0 , 0 , 0 , 01970 DATA 0,21,69,16,10,144,4,e6,e5,e9,10.144,4,21,e1,16 70

80
2310 DATA 5 , 0 , 0 , 2 1 , 0 , 2 5 5 , 0 , 0
. 0 , 5 , 0 , 0 , 5 , 5 4 , 0 , 1 , 3 5 544 1870 DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 , 7 7 7 05 2320 DATA 8 0 , 0 , 1 , 8 4 , 0 , 1 , 2 5 2 ,10 1980 DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 5 , 2 2 0 , 0 , 7 , 2 5 5 , 0 , 7 , 2 5 2 , 1 1 6 4521 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

74 1680 DATA 5 , 6 4 , 0 , 2 1 , 5 4 , 0 , 6 3 , BS 1990 DATA 0 , 0 , 0 , 0 , 0 , 2 5 5 , 0 . 0 , 85 2330 DATA 0 , 0 , 8 0 , 1 8 , 0 , 1 6 8 , 4 ,
6 4 , 0 , 5 5 . 8 0 . 0 , 2 5 5 , 2 0 8 , 0 , 5 3 , 9 4 0 , 5 , 0 , 0 , 5 , 6 4 , 0 , 1 , 3 3 0 2 , 1 0 9 , 1 0 5 , 2 , 8 5 , 4 , 1 0 , 1 5 4 , 1 6 , 72 03 2000 DATA 8 0 , 0 , 1 , 8 4 , 0 , 1 , 2 5 2 , 57

85 1690 DATA 2 0 8 , 0 , 5 , 0 , 0 , 1 0 , 0 , 0 0 , 5 , 2 2 0 , 0 , 7 , 2 5 5 , 0 , 7 , 2 5 2 , 1 1 6 4 BA 2340 DATA 1 0 , 1 7 0 , 0 , 1 5 , 2 5 5 , 0 ,
, 4 1 , 1 2 8 , 0 , 4 1 , 1 2 8 , 0 , 1 8 2 , 1 5 0 , 9 5 , 8 5 , 0 , 1 , 9 4 , 0 , 0 , 8 0 , 0 , 0 :

7
0 E

03 10 2010 DATA 0 , 0 , 8 0 , 0 , 0 , 1 6 0 , 0 , 2 052 2350 DATA 8 0 , 0 , 0 , 8 4 , 0 , 1 1 9 , 1 5SO 1700 DATA 0 , 1 7 0 , 1 6 0 , 0 , 2 5 5 , 2 4 , 1 0 4 , 0 , 2 , 1 5 2 , 0 , 1 0 , 1 7 4 , 0 , 6 8 4 , 0 , 4 , 3 0 , 1 2 8 , 8 , 3 0 , 5 4 , 1 6 , 2 7 , 5 0
0 ,
1
2 ,
8
5 ,
8
0 ,
0 ,
2
1 ,
8
0 ,
1 ,
6
4 ,
2
0 ,
0 ,

10 2020 DATA 1 0 , 1 7 0 , 0 , 1 5 , 2 5 5 , 0 , 5
1176 5 , 8 5 , 0 , 1 , 8 4 , 0 , 0 , 1 3 5 , 0 , 1 , 7 1 1 69 2360 DATA 3 2 , 3 2 , 6 3 , 1 7 8 , 6 4 , 1 111 1710 DATA 0 , 4 , 0 , 0 , 0 , 1 9 0 , 0 , 0 ,
0 , 0 , 0 , 8 0 . 0 , 1 , 8 0 , 0 , 3 5 5

1C 2030 DATA 6 5 , 6 4 , 1 , 8 0 , 0 , 0 , 0 , 0 1 , 1 9 2 , 1 2 9 , 1 5 , 1 , 0 , 2 5 , 3 4 , 0 , 5 7 ,148,107e
EC 1720 DATA 5 , 6 4 , 0 , 2 1 , 6 4 , 0 , 5 3 , 78 2040 DATA 8 0 , 0 , 1 , 1 3 4 , 0 , 1 , 2 5 2 , E5 2370 DATA 0 , 6 0 , 2 0 4 , 0 , 6 2 , 5 0 , 0

6 4 , 0 , 5 5 , 9 0 , 0 , 2 5 5 , 2 0 8 , 0 , 5 3 , 5 4a 0 , 5 , 2 E 0 , 0 , 7 , 2 5 5 , 0 , 7 , 2 5 2 , 1 1 6 4 , 5 3 , 2 2 4 , 0 , 5 3 , 1 9 2 , 0 , 3 2 , 8 4 , 0 , 1
014

OD 1730 DATA 2 0 8 , 0 , 5 . 0 , 0 , 1 0 , 0 , C BB 2050 DATA 0 , 0 , 8 0 , 0 , 0 , 1 5 0 , 0 , 2 AS 2380 DATA 1 2 7 , 2 2 4 , 0 , 1 2 8 , 1 6 , 0
, 4 1 , 1 2 8 , 0 , 4 1 , 1 2 8 , 0 , 1 8 2 , 1 6 0 , 9 , 2 5 5 , 2 4 0 , 0 , 6 3 , 1 2 8 , 0 , 1 4 , 0 , 0 , 103 23 2050 DATA 1 0 . 1 7 0 , 0 , 1 5 , 2 5 5 , 0 , 4 , 1205SE 1740 DATA 0 , 1 7 0 , 1 8 0 , 0 , 2 5 5 , 2 4 5 , 8 5 , 0 , 1 , 8 4 , 0 , 5 , 8 5 , 0 , 5 , 7 2 0 5

6
2390 DATA 0 , 0 , 1 5 , 1 2 8 , 0 , 3 5 , 1 5

0 , 0 , 8 5 , 8 0 , 0 , 2 1 , 6 4 , 0 , 5 , 0 , 0 , 1 0
80

30 2070 DATA 5 . 0 , 1 , 6 9 , 8 4 , 0 , 0 , 0 ,0,0,0,0,5,e4,0,5,213 , 0 , 0 , 3 0 , 1 2 8 , 0 , 3 0 , 6 4 , 2 , 2 7 , 4 7 4
87 1750 DATA 5 , 0 , 0 , 2 1 , 0 , 2 5 5 , 0 , 0 FA 20e0 DATA 8 0 , 0 , 1 , 8 4 , 0 , 1 , 2 5 2 , BS 2400 DATA 3 2 , 4 , 5 3 , 1 7 5 , 2 4 , 1 1 1

, 0 , 0 , 0 , 0 , 0 , 1 , 8 0 . 0 , 3 6 2 0 , 5 , 2 2 0 , 0 , 7 , 2 5 5 , 0 , 7 , 2 5 2 , 1 1 5 4 , 1 9 2 , 3 2 , 1 5 , 0 , 6 4 , 2 5 , 3 3 , 1 2 5 , 5 710 1760 DATA 5 , 8 0 , 0 , 2 1 , 6 4 , 0 , 8 3 , , 145 , 1102
6 4 , 0 , 5 5 , 8 0 , 0 . 2 5 5 , 2 0 8 , 0 , 6 3 , 9 5 E l 2090 DATA 0 , 0 , 8 0 , 0 , 0 , 1 5 0 , 0 , 2 41 2410 DATA 0 , 5 7 , 2 0 4 , 0 , 6 0 , 5 2 , 0

, 1 0 4 , 0 , 1 , 1 5 8 , 0 , 8 , 1 2 2 , 0 , 8 4 8 , 5 3 , 2 2 6 , 0 , 6 3 , 1 9 2 , 0 , 3 2 , 5 4 , 0 , 1DO 1770 DATA 2 0 8 , 0 , 5 , 0 , 0 , 1 0 , 0 , 0 83 2100 DATA 1 0 , 1 7 0 , 0 , 1 5 , 2 5 5 , 0 , 013
, ,  128,  0, 42 ,  0,  173, 96,  767 5 . 8 5 , 0 , 5 , 8 4 , 0 , 5 , 8 4 , 0 , 4 , 7 2 2 3F 2420 DATA 1 2 7 , 2 2 4 , 0 , 1 2 E 1 , 1 5 , 0FE 2110 DATA 2 0 , 0 , 0 , 2 1 , 0 , 0 , 0 , 0 , , 2 5 5 , 2 4 0 , 0 , 5 3 , 1 2 8 , 0 , 2 7 , 2 2 4 , 0AC 1780 DATA 0 , 1 7 0 , 1 8 0 , 0 , 2 5 5 , 2 4 0 , 5 , 0 , 0 , 5 , 6 4 , 0 , 1 , 1 1 6 ,55,14813
0 , 0 , 6 5 , 8 0 , 0 , 2 1 , 8 0 , 0 , 2 1 , 8 0 , 0 , CE 2120 DATA 8 0 , 0 , 1 , 8 4 , 0 , 1 , 2 5 2 , 30 2430 DATA 2 4 8 , 0 , 8 2 , 0 , 0 , 8 3 , 1 5
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, 0
,
0
,
3
0
1
2
2 ,
0 ,
3
0 ,
5
9 ,
0 ,
2
7 ,
6
8
7

75 2 9 4 0  DATA 3 2 , 0 , 6 3 , 1 7 6 , 1 , 1 1 1 .
1 9 2
,
6 ,
1 5 ,
0 , 2
4 , 2
5 , 1
6 , 9
6 , 5
7 , 1
3

7 , 951
B 2 9 5 0  DATA 1 2 5 , 5 7 . 2 0 6 , 0 , 5 5 , 5 2

, 0 , 6 3
,
2
2 8 , 0 ,
5 3 , 1
9 5 , 0 ,
3 2 , 5
9 , 0

, 1145
SD 2 4 5 0  DATA 1 2 7
,
2 2 9 , 0 , 1 2 9 , 1 5
. 0

, 2 5 5
,
2 9 0
,
0 , 5 3
,
1 2 8 ,
0 , 2 5
1 , 2 2
9 ,

0 , 2 2 4 , / 9 8 0
25 2 4 7 0  DATA 2 2 4 , 0 , 5 6 , 2 4 5 , 0 , 5 3 ,

1 5 , 0
,
0
,
3 0
,
1 2 6 ,
0 , 3 0
,
5 9 , 0
,
2 7 , 5

75
55 2 4 8 0  DATA 3 2 , 0 , 6 3 , 1 7 6 , 0 , 1 1 1 ,

1 9 2
,
0
,
1 5 ,
0 , 0
,
2 5 ,
0 , 0
,
5 1 ,
1 3 5
. 8

01
21 2 4 9 0  DATA 0 , 5 1 , 2 0 0 , 0 , 5 5 , 6 3 , 2

5 5 , 6 3
,
2 3
2 , 0 , 6
3 , 2 0 0
,
0 , 3 2 ,
6 4 , 0

, 1279
aF 2 5 0 0  DATA 1 2 7 , 2 2 4 , 0 , 1 2 9 , 2 5 , 0

, 2 5 5
.
2 4 0
,
0 , 2 5
5 , 1 2
6 , 0 ,
2 5 5 ,
1 2 8

, 0 , 1 3 1 , 1 6 8 7
Fl  2 5 1 0  DATA 1 2
5 , 0 , 3 , 2 2 4 , 0
, 8 0 , 3

2 , 0
,
2 4
0
,
1 5 ,
1 , 1
2 0 ,
9 , 2
.
1 2
0 , 4
, 9

78
95 2 5 2 0  DATA 9 , 2 1 6 , 2 , 1 3 , 2 5 2 , 1 , 3

.
2
9
5
,
0
,
1
2
5
,
2
4
0
,
0
,
5
5
,
1
5
2
,
0
,
4
1

, 1356
FA 2 5 3 0  DATA 1 5 6 , 0 , 5 1 , 5 0 , 0 . 7 6 , 1

2 4
,
0
,
7
,
2 5
2 ,
0 ,
3 ,
2 5
2 ,
0 ,
2 ,
4 ,
9 8
7

7F 2 5 9 0  DATA 0 , 7 , 2 5 9 , 0 , 5 , 1 , 0 , 1 5
, 2 5 5
.
0
,
1 , 2 5
2 , 0 ,
0 , 1 1
2 . 0 ,
9 0 5

23 2 5 5 0  DATA 0 , 1 1 2 , 0 , 1 , 2 9 0 , 5 3 , 0
, 0 , 2 4 0
,
0 , 1 , 1 2
0 , 6 9 , 2
,
1 2 0 , 3
2 , 3

85
.1;3 2 5 6 0  DATA 4 , 2 1 6 , 2 9 , 1 3 , 2 5 2 , 9 ,

3
,
2
4
6
,
2
,
0
,
2
9
0
,
1
,
1
3
2
,
1
5
2
,
0
,
7
3

, 1352
13 2 5 7 0  DATA 1 5 6 , 0 , 5 1 , 1 5 5 , 0 , 9 9 ,

5 0
,
0 ,
7
1 .
2 5
2 ,
0 ,
3 ,
2 5
2 ,
0 ,
2 ,
4 ,
1 0

51
E4 2 5 8 0  DATA 0 , 7 , 2 5 4 , 0 , 8 , 1 , 0 , 1 5

, 2 5 5 , 0 , 1 , 2 5 2 , 0 , 7 , 2 1 5 , 0 , 1 0 1 5
F3 2 5 9 0  DATA 3 1 , 2 8 . 0 , 0 , 1 2 4 , 3 3 , 0

, 0 , 2 9 0 , 0 , 1 , 1 2 0 , 0 , 2 , 1 2 0 , 0 , 6 9 9

F2 2 5 0 0  DATA 4 , 2 1 5 , 1 2 9 , 1 3 , 2 5 2 , 9
5
,
3
,
2
4
5
,
2
9
,
0
,
2
4
0
,
5
,
9
,
1
5
2
,
1
,
1

45 , 1534
AE 2 6 1 0  DATA 1 5 6 , 0 , 1 1 5
5
1 5 5 , 0 . 4 4

, 2 8 , 0 , 3 9 , 2 5 2 , 0 , 3 5 , 2 5 2
3
0 , 2 , 4 ,

1093
44 2 6 2 0  DATA 0 , 7 . 2 5 4 , 0 , 8 , 1 , 0 , 1 5

, 2 5 5 , 0 , 1 , 2 5 2 , 0 , 7 , 2 2 3 , 0 , 1 0 2 3
7E 2 5 3 0  DATA 7 , 7 , 0 , 3 1 . 2 5 , 5 7 , 0 , 0

, 2 4 0 , 0 , 1 , 1 2 0 , 0 , 2 , 1 2 0 , 0 , 6 9 3
F9 2 5 4 0  DATA 4 , 2 1 5 . 0 , 1 3 , 2 5 2 , 0 , 3

,
2
4
6
,
0
,
0
,
2
9
0
,
0
,
0
,
1
5
2
.
0
,
1
7
,
1
1

AO 2 6 5 0  DATA 2 0 9 , 0 , 1 9 , 2 0 9 , 2 5 6 , 2
5 2
,
2 8
,
0 ,
2 3
,
2 5
2 ,
0 ,
1 9
,
2 5
2 ,
0 ,
2 ,

4 , 1514
02 2 5 6 0  DATA 0 , 7 , 2 5 9 , 0 , 8 , 1 , 0 , 1 5

,
2
5
5
,
0
,
1
,
2
5
5
,
0
,
1
,
2
5
5
,
0
,
1
0
5
2

96 2 5 7 0  DATA 1 , 1 9 3 , 0 , 7 , 1 9 2 , 8 4 , 0
, 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 9 7 7

62 2 5 8 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,
2 8 , 0 , 0 , 1 2 7 . 0 , 0 , 2 5 5 , 9 1 0

As 2 5 9 0  DATA 1 2 9 , 1 , 2 0 7 , 1 9 2 , 1 , 1 3
5 , 1 9 2 , 1 , 2 0 7 . 1 9 2 , 0 , 2 5 5 , 1 2 5 , 0 ,
1 2 7 , 0 , 1 7 6 5

11 2 7 0 0  DATA 0 , 2 9 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 9

39 2 7 1 0  DATA 0 , 0 , 0 , 0 , 0 , 1 9 1 , 0 , 0 ,
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 4 1

7A 2 7 2 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 ,
2 8 , 0 , 0 , 1 2 7 , 0 , 0 , 2 5 5 , 4 1 0

40 2 7 3 0  DATA 1 2 1 3 , 1 . 2 9 9 , 1 9 2 , 1 , 2 4
0 , 1 9 2 , 1 , 2 9 9 , 1 9 2 , 0 , 2 5 5 , 1 2 8 , 0 ,
1 2 7 , 0 , 1 9 5 5

L I S T I N G S

99 2 7 4 0  DATA 0 , 2 8 , 0 , 0 , 0 , 0 . 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 8

19 2750 DATA 0,0,0,0.0,76,13,a,o
lE 2 7 5 0  DATA / 9 , 7 3 , 1 9 , 3 1 , 2 0 1 , 1 2

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

, 255 , 1152
07 2 7 7 0  DATA 2 5 2 , 1 , 1 7 6 , 1 1 2 , 0 , 1 2

7 , 2 2 9
,
0 , 5 6 ,
2 2 4 , 0
,
6 3 , 1 9
2 , 0 . 6
3

, 224 , 1719
SD 2 7 8 0  DATA 0 , 1 2 0 , 2 9 0 , 0 , 1 4 6 , 7 2

, 0 , 1 9 9
,
2 4 , 0 , 1
2 1 , 2 2
9 , 9 , 2 2
4 , 1 1

2 , 7 , 1 4 9 3
01 2 7 9 0  DATA 1 2 9 , 2 5 , 1 , 1 2 8 , 2 8 , 1 6

6
,
0
,
0
,
0
,
0
,
0
,
0
,
0
,
0
,
0
,
0
,
9
7
7

59 2 5 0 0  DATA
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0

r c  2 8 1 0  DATA 0 , 1 0 , 1 2 5 , 1 5 , 5 , 5 4 , 1
2 , 3 1
,
2 5 5 ,
2 5 5 ,
5 , 5 4
,
1 2 , 1
0 , 1 2
8 ,

16, 1011
SC 2 5 2 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 ,

0 , 0 . 0 , 0 , 0 , 0 , 0 , 0
4A 2 8 3 0  DATA

0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
BC 2 9 4 0  DATA 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

0
.
0
,
0
,
0
,
0
,
0
,
0
,
0

71 2 8 5 0  DATA 0 , 8 , 1 , 9 0 . 4 8 , 2 , 1 6 0 ,
2 5 5 , 2 5 5
,
2 4
5 , 9 8 , 2 ,
1 5 0 , 8 . 1
, 8 0 ,

1356
A4 2 5 5 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 ,

0 , 0 , 0 , 0 , 0 , 0 . 0 , 0
12 2 5 7 0  DATA 0 , 0 , 0 , 0 , 0 , 3 5 , 0 . 0 , 0

,
0
,
1
,
5
4
,
0
,
5
,
6
4
,
0
.
1
5
6

65 2 9 8 0  DATA 5 , 0 , 0 . 2 1 , 5 9 . 0 , 9 3 , 6
4 , 0 , 1 2 7 , 6 9 , 0 , 2 2 1 . 1 9 2 , 0 , 2 5 5 , 1
106

3F 2 8 3 0  DATA 1 9 2 , 0 , 5 5 , 0 , 0 , 1 1 0 , 5
4
,
1
,
1
5
5
,
1
4
4
,
5
,
1
7
0
,
1
4
9
,
5
0
,
1
5
6

, 132 , 1413
EE 2 9 0 0  DATA 1
2 , 1 7 0 , 1 4 3
, 0 , 2 5 5 , 2

0 9 , 0 , 5 5
,
6
9 , 0 , 2 1 ,
0 , 1 . 1 7 ,
0 , 1 , 3

73
E9 2 9 1 0  DATA 8 1 , 6 4 , 0 , 1 , 5 0 , 3 5 , 0 ,

0 , 0
,
2 5
5
,
2 5
5 , 2
5 5 ,
2 5
5 , 2
5 5 ,
2 5
5 ,

255, 2096
04 2 9 2 0  DATA 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 .

2 5 2 , 2 1 5
,
5 5 , 2 2 0 ,
3 5 , 3 3 , 0
, 2 3 5 , 5

5 , 2 3 0 , 2 0 9 5
77 2 9 3 0  DATA 3 5 , 5 5 , 5 2 , 5 3 , 6 9 , 8 9 ,

9 5 , 3 2
,
5 3
,
8 4 , 5 5
,
3 2 , 9 6
,
7 3 , 6 7
, 1

70 , 1159
D9 2 9 9 0  DATA 5 0 , 0 , 2 4 4 , 5 5 , 2 4 0 , 3 5

, 5 2
,
8
4 , 8
3 , 0
,
2 5
0 , 5
5 , 2
5 0 ,
3 5 ,
3 3

, 0 , 1496
8F 2 2 5 0  DATA 9 , 5 6 , 4 , 3 6 , 6 5 , 5 2 , 4 2

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

1023
DE 2 3 6 0  DATA 1 0 2 , 1 0 2 , 1 2 5 , 1 0 2 , 2 3

9 , 0 , 2
5 2 , 1
2 6 , 1
0 2 , 1
0 2 , 1
2 4 , 1
0 2 ,

2 5 9 , 0 , 2 5 2 , 1 2 8 , 2 1 1 0
29 2 E 7 0  DATA 9 5 , 5 5 , 9 8 , 1 0 2 , 2 5 9 , C

, 2 4 5 , 1
2 4 , 1 0
2 , 1 0 2 ,
1 0 2 , 1
1 0 , 2 5
4

, 0 . 2 4 5 , 1 2 9 , 2 0 5 2
61 2 5 9 0  DATA 9 9 , 1 0 4 , 1 2 0 , 9 8 , 2 5 9 ,

0
,
2
5
2
,
1
2
5
,
9
5
,
9
5
,
1
2
0
,
9
6
,
2
4
8
,
0

, 2 5 2 , 1 2 6 , 2 0 8 5
5E 2 9 9 0  DATA 9 5 , 9 5 . 1 1 0 , 1 0 2 , 2 5 4 ,

0
.
2
2
8
,
1
0
2
,
1
0
2
,
1
0
2
,
1
2
6
.
1
0
2
,
2
3

8 , 0 , 6 0 , 2 9 . 1 7 4 4
97 3 0 0 0  DATA 2 9 , 2 4 , 2 4 , 2 4 , 1 2 6 , 0 ,

8 , 1 2 , 1
2 , 1 2 , 1
0 8 , 1 0
5 , 2 5 9 ,
0 , 2 2 6

, 102 , 1056
72 3 0 1 0  DATA 1 0 5 , 1 2 0 , 1 2 0 , 1 0 8 , 2 3

, 2 2 2 , 1 2 5 , 1 7 6 8
IE 3 0 2 0  DATA 6 5 , 7 0 , 7 0 , 7 0 , 2 0 5 , 0 ,

2 2 9
,
1 0 2
,
1 1 6
,
9 4 ,
7 5 ,
7 0 ,
2 3 8
,
0 , 2

4 5 , 1 2 9 , 1 8 0 2
7E 3 0 3 0  DATA 1 0 2 , 5 6 , 6 5 , 1 0 2 , 2 5 4 ,

0
,
2
5
2
,
1
2
5
,
1
0
2
,
1
0
2
,
1
2
6
,
9
5
,
2
5
4

, 0 , 2 5 2 , 1 0 2 , 2 0 0 2
9A 3 0 9 0  DATA 5 5 , 5 2 , 9 0 , 2 5 4 , 1 2 , 0 ,
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2 5 2
,
1 2 5
,
1 0 2
,
1 0 2
,
1 2 4
,
1 0 2
,
2 3 0
,

0 , 2 5 2 , 1 0 2 , 1 5 9 6
36 3 0 5 0  DATA 9 5 , 6 0 5 6 , 7 0 , 2 5 9 , 0 , 2

5 9
,
1 5
2
,
2
4 ,
2 9
,
2 9
,
2 9
,
6 0
,
0 ,
1 0
0 ,

102, 1250
7A 3 0 6 0  DATA 1 0 2 , 1 0 2 , 1 0 2 , 1 0 2 , 2 5

9 , 0
,
2 2
6
,
1
0 2 ,
1 0
2 . 1
0 2 ,
1 0
2 , 1
2 9 ,

2 5 9 , 0 , 2 2 6 , 9 9 , 2 0 0 1
FO 3 0 7 0  DATA 9 9 , 1 0 7 , 1 2 7 , 1 1 5 , 2 2 7

, 0 , 2 2 9
,
1 0 2
,
5 0 , 2 4 ,
6 0 , 1 0
2 , 2 3 8 ,

0 , 2 2 8 , 1 0 2 , 1 8 2 2
P,  3 0 9 0  DATA 1 0 2 . 1 2 6 , 2 4 , 2 9 , 1 2 5 ,

0
,
2
5
2
,
1
2
6
,
1
2
,
2
4
,
4
5
,
9
5
,
2
5
9
,
0
,

8 7 , 5 7 , 1 3 9 0
78 3 0 3 0  DATA 8 7
, 5
7
,
8 5 , 8 5 , 8 5 , 5 5
,

6 9
,
8 5
,
8 5
,
8 5
,
1 5
5 ,
1 0
5 ,
1 7
0 ,
1 0
6 ,

5 7 , 9 7 , 1 5 5 9
9E 3 1 0 0  DATA 8
7
,
8 7 , 9 5 , 5 5 , 5
, 1 , 5 6

.
5
5
,
8
5
,
1
0
5
,
1
9
0
.
1
9
0
,
1
9
0
,
1
9
0
,
0

o
0
,
1
4
5
3

90 3110 DATA 0,0,0,24.255,0,0,0
,
0
,
0
,
0
,
0
,
0
,
0
,
2
5
4
,
1
9
1
,
7
2
4

52 3 1 2 0  DATA 1 7 5 , 5
5
0 , 0 , 0 , 0 , 1 0 2 ,

1 0 2
,
1 0 2
,
0 , 0
,
0 , 0
,
0 , 3
,
1 5 ,
5 0 9

26 3 1 3 0  DATA 5 0 , 2 4 6 , 2 4 5 , 5 0 , 1 5 , 3
,
0
,
0
,
0
,
1
7
0
,
1
7
0
,
0
,
0
,
0
,
1
,
5
,
9
7
6

40 3 1 4 0  DATA 2 1 , 1 7 0 , 1 7 0 , 2 1 , 5 , 1 ,
8 5
,
6 9
,
8 0
,
1 7
0 ,
1 7
0 ,
8 0
,
5 4
,
8 5
,
0 ,

0 , 1225
Be 3 1 5 0  DATA 9 , 0 , 0 , 3 , 0 , 1 2 9 , 0 , 1 2

8
,
0
,
0
,
3
2
,
0
,
0
,
1
2
,
2
5
5
,
2
5
5
,
8
1
7

El  3 1 5 0  DATA 1 9 5 , 0 , 4 9 , 1 2 , 1 , 1 6 , 9
5 , 5 5
,
8
5 , 8 5
,
8 1 , 5
5 , 8 5
,
8 5 , 1
2 5 , 8

5 , 1155
81 3 1 7 0  DATA 5 5 , 6 9 , 5 9 . 5 5 , 5 5 , 5 5 ,

2 5 5
,
2 5
5 , 2
5 5 ,
1 1 9
,
5 5 ,
8 5 ,
0 , 0
, 0 ,

0 , 1532
SC 3 1 8 0  DATA 0 , 2 4 0 , 0 , 0 , 0 , 0 , 6 8 . 6

5 , 6 5
,
8
5 , 8 5
,
6 9 , 8
5 , 8 5
,
2 5 5 ,
2 5 5 ,

1397
89 3 1 9 0  DATA 2 5 5 , 2 5 5 , 2 5 5 , 1 1 9 , 8 7

,
7
1
,
1
2
4
,
1
0
2
,
1
1
0
,
1
2
5
,
1
1
6
,
1
0
2
,

1 2 5 , 0 , 1 5 , 9 8 , 1 9 1 4
41 3 2 0 0  DATA 1 2 0 , 2 4 , 2 9 , 2 9 , 2 5 4 , 0

.
5
5
,
1
2
9
,
1
0
8
,
1
2
,
5
6
,
9
5
,
2
5
4
,
0
,
5

6 , 1 2 4 , 1 3 3 4
31 3 2 1 0  DATA 1 0 2 , 5 , 2 5 , 7 0 , 1 2 6 , 0 ,

1 2 , 3 0
,
5
9 , 1 0 2
,
1 2 7 , 6
,
5 2 , 0 ,
1 2 4 ,

126, 675
10 3 2 2 0  DATA 9 6 , 1 2 5 , 5 , 7 0 , 1 2 5 , 0 ,

1 2 9
,
1 2 5
,
3 6 .
1 2 9
,
1 0 2
,
1 0 2
.
1 2 5
, 0

, 1 2 4 . 1 2 5 , 1 4 7 4
24 3 2 3 0  DATA 1 2 , 2 4 , 1 2 6 , 2 4 , 6 0 , 0 ,

1 2 4
,
1 0
2 , 1
0 2 ,
6 0 ,
1 0 2
,
1 0 2
,
1 2 6
, 0

, 1 2 4 , 7 0 , 1 1 5 8
BB 3 2 9 0  DATA 7 0 , 1 2 9 , 1 2 , 1 2 , 3 0 , 0 ,

0
,
0
,
2
9
,
0
,
0
,
2
4
,
0
,
0
,
7
9
,
1
5
,
3
8
9

FE 3 2 5 0  DATA 4 , 1 , 0 , 0 , 0 , 0 , 2 5 2 , 1 2
7
,
1
0
5
,
1
0
5
,
1
0
5
,
1
0
5
,
1
0
5
,
2
3
9
,
1
,

1 , 1150
47 3 2 6 0  DATA 1
,
1 , 1 , 1 , 2 5 5 ,
2 5 5 , 1 0

6 , 9 0
,
1 0 2 ,
1 0 5 ,
1 0 5 ,
1 0 6 ,
2 1 8 ,
2 3 0

, 1 0 6 , 1 0 6 , 1 7 5 9
76 3 2 7 0  DATA 1 0 5 , 1 0 5 , 3 0 , 1 0 2 , 1 0 5

.
1
0
5
,
1
4
3
.
1
0
6
,
1
0
5
,
1
0
6
.
1
0
6
,
1
0
5

, 1 0 6 , 1 0 6 , 5 5 , 1 7 0 , 1 7 6 1
06 3 2 5 0  DATA 1 7 0 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7

0 , 1 7
0 , 1 9
9 . 1 0
6 , 1 0
6 , 1 0
6 , 1 0
6 , 1 0

6
,
1
0
6
,
1
7
0
,
1
7
0
,
1
0
5
,
2
2
5
1

10 3 2 9 0  DATA 1 0 5 , 1 0 6 , 1 0 5 , 4 2 , 1 0 ,
2
,
9
5
,
1
0
5
,
1
0
6
,
1
0
5
,
0
,
1
2
9
.
0
.
2
9
,

59 , 90 , 1206
Se 3 3 0 0  DATA 2 1 9 , 2 4 5 , 2 9 5 , 2 4 5 , 5 3

,
5
3
,
1
0
1
,
1
5
5
,
1
5
2
,
1
5
9
,
1
0
5
,
1
0
5
,

1
1
2
,
1
1
2
,
5
3
,
5
3
,
2
1
5
1
5

35 3 3 1 0  DATA 5 3 , 5 3 , 5 3 , 5 3 , 5 3 , 2 5 3
, 1 1 2
,
1
1 2 , 1
1 2 , 1
1 2 , 1
1 2 , 1
1 2 , 1
1 2

. 1 2 7 , 1 5 0 , 1 5 0 , 1 7 2 9
43 3 3 2 0  DATA 5 5 , 6 9 , 6 9 , 5 9 , 6 9 , 6 9 ,

5 9
,
5 5
,
5
9 ,
6 9
,
6 9
,
8 9
,
1 1
7 ,
1 2
5 ,
6 9

,64,11361
59 3 3 3 0  DATA 6 4 , 6 4 , 5 9 , 5 4 , 5 4 , 9 5 ,



L I S T I N G S

 1

0 , 0 , 0 , 0 , 5 4 , 1 4 4 , 1 5 4 , 1 6 9 , 2 C, 5 9
, 1046

A l 3510 DATA 1 5 7 , 1 5 9 , 1 5 7 , 1 5 3 4 ,25.6,7,131,153,153,153,145,1, 5 . 2 5 5 , 2 5 5 , 2 5 5 , 2 3 1 , 2 5 5 , 2 5 5 , 2 3
1 , 255 , 255 , 255 , 220 , 37131

5 : 3340 DATA 5 5 , 9 5 , 8 5 , 1 5 0 , 8 5 , 5 5 2 5 5 , 7 , 1 3 1 , 2 C 1 e 1D 3550 DATA 2 0 7 , 1 0 3 , 2 0 7 , 2 2 3 , 2 5
, 1 , 5 , 8 5 , 1 4 9 , 1 0 2 , 1 4 9 , 9 4 , 5 4 , 1 4 FA 3620 DATA 1 5 7 , 1 5 1 , 1 3 5 , 1 5 7 . 1 , 2 , 2 0 7 , 8 5 , 1 6 5 , 1 5 9 , 1 5 9 , 1 5 9 , 1 5 5
9 , 1 0 5 . 1 4 5 5 2 5 5 , 3 , 1 2 5 , 1 5 5 , 1 5 9 , 1 3 5 , 1 5 9 , 7 , , 1 5 5 , 1 7 0 , 1 4 9 , 1 0 6 , 5 7 2 3

AA 3350 DATA 1 0 8 , 1 0 6 , 1 7 0 , 2 5 5 , 5 3 2 5 5 , 3 , 1 2 5 , 1 5 9 4 08 3500 DATA 1 0 8 , 1 0 6 , 1 0 5 , 1 0 3 , 1 5
, 2 0 7 , 2 4 3 , 2 5 2 , 6 3 , 2 0 7 , 2 4 3 , 2 5 2 , 59 3E30 DATA 1 5 7 , 1 6 9 , 1 4 5 , 1 5 3 , 1 , 9 , 1 2 7 , 9 5 , 1 7 0 , 1 7 0 , 1 7 0 , 1 0 8 , 2 4 8
5 5 , 2 5 5 , 2 5 3 , 2 5 3 , 3 0 1 3 2 5 5 , 2 7 , 1 5 3 , 1 5 3 . 1 5 3 , 1 2 5 , 1 5 3 , 1 , 2 5 3 , 2 5 5 , 2 5 5 , 2 2 0 , 2 5 3 5

BS 3360 DATA 2 5 3 , 2 5 3 , 2 5 3 , 2 5 3 , 2 t : 7 , 2 5 5 , 1 9 5 , 2 3 1 , 2 3 3 6 BP 3510 DATA 2 0 7 , 2 5 5 . 0 , 1 6 , 0 , 2 , 1
3 . 1 7 0 , 2 5 3 , 2 5 3 , 2 5 3 , 1 8 5 . 1 7 3 , 1 0 42 3640 DATA 2 3 1 , 2 3 1 . 2 3 1 , 2 3 1 , 1 2 5 2 , 1 9 2 , 2 4 3 , 2 5 5 . 1 2 7 , 2 4 3 . 1 5 2 , 1
5 , 1 5 3 , 1 0 1 , 8 6 , 1 4 9 , 3 1 5 0 9 , 2 5 5 , 2 4 7 , 2 4 3 , 2 4 3 , 2 4 3 , 1 4 7 , 1 4 5 2 , 2 4 7 , 2 2 7 , 2 5 5 0

E2 3370 DATA 1 0 8 , 1 0 5 . 1 0 5 , 1 0 5 , 1 0 7 , 1 , 2 5 6 , 2 7 , 1 5 3 , 3 0 1 4 94 3520 DATA 1 5 2 , 1 2 8 4 2 E 1 , 2 2 7 , 1 5
8 , 1 0 5 , 9 5 , 1 0 6 , 1 0 6 , 1 0 6 , 1 0 5 , 1 0 5 99 3850 DATA 1 4 7 , 1 3 5 , 1 3 5 , 1 4 7 . 1 7 2 , 2 5 5 . 3 , 3 , 3 , 2 5 3 , 2 5 4 , 3 , 3 , 3 , 1 5
4 0 6 , 1 0 8 , 2 5 5 , 2 5 5 , 1 5 7 3 , 2 5 5 , 3 1 , 2 0 7 , 2 0 7 , 2 0 7 , 5 0 7 , 2 0 5 , 5 , 1 9 5 , 2 0 3 7

77 3380 DATA 2 5 5 , 2 5 5 , 2 5 5 , 5 5 5 , 1 7 1 , 2 5 5 , 5 7 , 1 2 9 , 5 3 1 2 E3 3530 DATA 1 5 5 , 1 2 5 , 1 5 0 , 1 5 5 , 1 5
0 , 1 7 0 , 1 4 8 , 1 0 1 , 5 0 , 5 0 , 5 0 , 9 0 , 5 0 99 3550 DATA 1 5 5 , 1 9 5 , 1 8 5 , 1 E 5 , 4 5 5 , 1 5 5 , 3 , 3 , 3 , 2 , 0 . 0 , 5 4 , 2 , 1 9 5 , 1
, 9 0 , 1 7 3 , 1 7 3 , 2 5 5  - , 2 5 5 , 5 7 , 1 5 3 , 1 3 7 , 1 6 1 , 1 7 7 , 1 9 5 , 95 , 1552

CF 3350 DATA 1 E 9 , 2 3 3 , 2 4 5 , 2 4 5 , 2 5 1 7 . 2 5 5 , 7 , 1 3 1 , 2 2 7 9 SF 3540 DATA 1 9 5 , 1 3 0 , 0 , 0 , 1 2 8 , 4 ,
3 , 1 7 0 , 5 0 , 9 0 , 1 0 1 , 1 0 2 . 1 0 5 , 1 0 E , DO 3570 DATA 1 5 3 , 1 8 5 , 1 9 5 , 1 5 3 , 1 , 8 1 . 1 8 7 , 1 4 7 , 1 5 7 , 1 2 5 , 1 5 5 , 1 9 5 , 1
1 0 5 , 1 7 0 , 1 5 5 , 1 9 5 , 2 5 5 3 2 5 5 , 3 , 1 2 5 , 1 5 3 , 1 5 3 . 1 2 5 , 1 5 9 , 1 , 9 5 , 2 5 , 5 , 1 7 5 2

27 3400 DATA 1 9 5 , 1 5 5 , 1 2 5 , 1 5 5 , 1 5 2 5 5 , 3 , 1 5 3 , 2 0 7 9 77 3550 DATA 1 , 2 5 3 , 2 5 4 , 3 , 3 , 3 , 4 9
5 , 1 9 5 , 1 7 1 , 1 7 1 , 1 7 5 , 1 7 5 , 1 7 5 , 1 9 AB 38e0 DATA 1 8 5 , 1 7 3 , 1 5 5 , 1 , 2 4 3 , , 4 8 , 2 0 4 , 4 9 , 3 2 , 0 , 0 , 0 , 4 9 , 4 9 , 5 5

17
1 , 1 5 1 , 2 5 5 , 2 3 4 , 2 5 0 , 3 0 5 e
3410 DATA 2 5 0 , 2 5 0 , 2 5 4 , 2 5 4 , 2 5

2 5 5 , 3 , 1 2 9 , 1 5 3 , 1 5 3 , 1 3 1 , 1 5 3 , 2 5
, 2 5 5 , 3 , 1 5 3 , 2 1 9 4 F5 3550 DATA 48,207,207,48,4e,4

5 , 2 5 5 . 5 0 7 , 5 4 3 , 2 4 3 , 2 4 3 , 2 5 2 , 2 5 OA 3E50 DATA 1 5 5 , 1 5 5 , 2 4 9 , 1 5 5 , 1 , 8 , 0 , 3 2 , 2 5 5 , 3 2 , 0 , 3 2 , 2 5 5 , 3 2 , 0 ,
2 , 2 5 5 , 2 5 5 , 2 4 3 , 2 4 3 , 3 9 5 4 2 5 5 , 1 , 1 0 3 , 2 3 1 , 2 3 1 , 2 3 1 , 2 3 1 , 1 9 5, 1245

87 3420 DATA 2 0 7 , 2 0 7 , 2 0 7 , 5 3 , 6 3 , 5 , 2 5 5 , 1 5 5 , 1 5 3 , 2 e 3 0 FE 3970 DATA 5 5 5 , 5 . 0 , 5 , 2 5 5 , 5 , 1 0
2 5 5 , 1 7 0 , 1 7 0 , 1 5 9 , 1 5 5 , 1 5 5 , 1 4 5 , 32 3700 DATA 1 5 3 , 1 5 3 , 1 5 3 , 1 5 3 , 1 . 5 , 1 E 5 , 1 0 5 , 1 0 5 , 1 0 5 , 1 0 5 , 1 0 2 , 1 5
1 4 9 , 2 2 1 , 1 7 0 , 1 7 0 , 2 7 0 0 2 5 5 , 2 7 , 1 5 3 , 1 5 3 , 1 5 3 , 1 5 3 , 1 3 1 , 1 3 , 1 5 5 , 1 E 4 , 1 8 0 5

BE 3430 DATA 1 0 6 , 9 0 , 9 0 , 5 8 , 5 5 , 5 3 , 2 5 5 , 2 5 , 1 5 5 , 2 0 7 9 A8 3580 DATA 1 4 4 , 6 4 , 0 , 0 , 0 , 0 , 1 7 0
. 1 5 5 , 1 4 5 , 9 5 , 8 5 , 8 5 , 8 5 , 9 5 , 2 1 5 , 90 3710 DATA 1515 , 149 , 129 , 135 , 2E 4 5 9 , 1 E 5 , 1 5 4 , 1 0 5 , 1 7 0 , 1 7 0 , 1 7 0
170 , 170 , 1545 , 2 5 5 , 5 7 , 1 5 3 , 1 5 5 , 2 3 1 , 1 5 5 , 1 5 3 , , 1 0 5 , 1 0 5 , 1 5 5 3

EC 3440 DATA 1 7 0 , 1 7 0 , 1 7 0 , 1 7 0 , 1 7 1 7 , 2 5 5 , 2 7 , 1 5 3 , 2 2 5 7 FO 3990 DATA 1 0 5 , 1 0 5 , 1 0 5 , 1 0 0 , 9 0
0 , 1 7 0 , 1 8 5 , 1 8 6 , 1 E 5 , 5 1 3 , 5 5 5 , 1 8 F l 37E0 DATA 1 5 3 , 1 2 9 , 2 3 1 , 2 3 1 . 1 2 , 6 4 , 8 5 , 2 3 4 , 1 7 0 , 2 3 4 , 1 7 0 , 2 3 4 , 1
6 , 1 8 6 , 1 8 5 , 1 7 4 , 1 7 4 , 2 5 5 2 9 , 2 5 5 , 3 , 1 2 9 , 2 4 3 , 2 3 1 , 2 0 7 , 1 5 7 , 7 0 , 2 3 4 , 5 5 4 7 1 . 2 3 4 5

2E 3450 DATA 1 7 4 , 8 7 , 2 5 5 , 1 7 , 1 7 4 1 , 2 5 5 . 2 4 7 , 2 4 7 , 2 9 4 8 38 4000 DATA 1 7 0 , 1 7 1 , 1 7 0 , 1 7 1 , 1 7
. 1 7 4 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 68 3730 DATA 2 2 3 , 2 2 3 , 1 2 7 , 4 7 , 2 4 3 0 , 1 7 1 . 9 6 , 1 E 5 , 1 5 9 , 1 6 5 , 1 6 9 , 1 5 5
, 5 5 5 , 2 5 5 , 1 4 5 , 1 0 6 , 3 3 3 3 , 2 5 2 , 2 2 3 , 2 5 3 , 5 4 7 , 2 4 7 . 2 5 3 , 2 5 1 , 1 5 9 , 1 E 5 , 2 1 7 , 1 5 2 , 2 7 0 1

E9 3460 DATA 1 0 6 , 1 0 5 , 1 0 6 , 1 0 6 , 1 7 . 2 0 7 . 1 E 1 , 1 7 0 , 1 7 1 , 3 2 9 5 12 4010 DATA 2 3 0 , 1 9 2 , 2 1 7 , 1 5 2 , 2 3
0 , 1 0 5 , 9 1 , 1 0 7 , 1 0 7 , 9 0 , 1 0 2 , 1 0 5 , 13 3740 DATA 1 7 1 , 1 7 1 , 1 7 5 , 1 8 1 , 1 4 0 , 2 2 4 , 9 5 , 8 7 , 2 3 , 2 1 , 1 3 3 , 5 . 1 , 1 7
1 0 5 , 1 0 6 , 1 0 5 , 5 0 , 1 7 1 0 4 , 1 9 1 , 2 3 4 , 1 2 2 , 1 2 2 , 1 2 2 , 1 2 6 , 2 1 , 1 5 1 , 1 2 7 , 1 9 9 5

FF 3470 DATA 1 0 2 , 1 0 5 , 1 0 6 , 2 5 0 , 6 2 5 , 5 5 , 2 1 5 , 1 7 5 , 1 7 1 . 2 5 5 0 35 4020 DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5
, 2 0 7 , 1 5 3 , 1 5 0 , 1 5 4 , 1 0 5 , 1 5 4 , 1 5 4 95 3750 DATA 1 7 1 , 1 7 1 , 1 7 1 , 1 7 1 , 1 7 5 , 2 5 5 , 2 5 5 , 2 5 3 , 2 4 4 , 2 0 8 , 5 4 , 0 , 0
, 154 , 154 . 50 , 102 , 22133 1 . 2 3 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 , 0 , 2 5 5 , 2 5 5 , 3 0 5 4

06 3490 DATA 1 0 1 , 1 0 2 , 1 0 2 4 0 2 , 2 3 5 , 2 5 5 , 2 5 5 , 1 5 6 , 1 2 2 , 3 3 7 5 81 4030 DATA 2 5 5 , 5 5 5 , 2 5 5 , 5 5 3 , 2 4
0 , 2 3 0 , 1 5 4 4 5 4 , 2 1 8 , 2 5 5 , 2 4 3 , 2 5 78 3780 DATA 1 2 2 , 1 2 2 , 1 2 2 , 1 2 2 , 1 2 4 , 2 0 5 , 1 7 0 , 1 5 5 , 1 5 5 , 1 5 3 , 1 0 7 , 1 5
2 , 9 5 , 2 5 5 , 1 5 4 , 1 5 5 , 2 7 5 2 2 , 1 2 2 . 1 7 4 , 9 7 , 2 5 5 , 1 7 4 , 1 7 4 , 1 7 4 7 , 1 7 5 , 1 5 5 , 2 5 5 , 2 5 5 , 3 2 4 5
3450 DATA 159,255,243,e52,85 , 1 7 4 , 1 7 4 . 2 5 2 , 2 4 0 , 2 6 1 0 65 4040 DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 2 , 2 4
, 2 5 5 , 9 5 , 1 0 2 , 1 0 5 , 1 0 2 , 1 0 2 , 1 0 2 , A2 3770 DATA 1 5 5 , 0 , 0 , 1 5 5 , 2 4 0 , 2 5 4 , 2 0 5 , 2 4 7 , 2 2 7 , 1 5 3 , 1 2 8 , 1 9 3 , 5 2
1 0 2 , 1 0 2 . 1 5 4 , 1 5 4 , 2 3 6 0 2 , 5 3 , 1 5 , 1 5 5 , 0 , 0 , 1 5 5 , 1 5 , 6 3 , 5 6 7 , 2 4 7 , 2 5 5 , 5 3 1 , 2 3 1 , 3 6 4 5

OE 3500 DATA 1 5 4 , 1 0 1 , 1 5 4 , 1 5 4 , 1 5 AE 4050 DATA 2 3 1 , 0 , 0 , 2 3 1 , 2 3 1 , 2 3
4 , 1 5 4 , 1 5 4 , 2 5 4 , 1 5 4 , 5 5 5 , 5 4 3 , 2 6
2 , 8 5 , 2 5 5 , 3 , 3 , 2 4 2 9

E8
,155,1.5e33780 DATA 159,1E9,159,169,159,169,105,106,106,106,90,102 1 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 1 2 7 , 1 27,85,215,97,2860

63 3510 DATA 1 5 , 1 5 , 6 3 , 1 7 5 , 2 4 3 , 2 , 1 0 5 , 1 0 5 , 2 5 5 , 2 5 5 , 2 3 5 1 OF 4050 DATA 9 7 , 5 5 , 8 7 , 9 7 , 8 7 , 9 7 ,
5 4 . 6 3 , 3 , 0 , 0 , 0 , 0 , 0 , 0 , 1 5 2 , 1 5 2 . 20 3790 DATA 2 5 5 , 0 , 0 , 2 5 5 , 2 5 5 , 2 5 1 0 8 , 9 0 , 1 0 5 , 1 0 1 , 5 5 , 1 5 1 , 1 5 1 , 8 7
1215 5 , 5 3 , 6 3 . 8 3 , 1 5 5 , 1 9 5 , 6 3 , 5 3 , 5 3 , , 1 7 0 . 9 0 , 1 5 5 8

Ea 3520 DATA 2 4 0 , 2 4 0 , 2 5 5 , 5 4 8 , 2 3 2 5 5 , 2 5 2 , 2 2 9 2 31 4070 DATA 5 5 . 5 5 , 2 4 5 , 2 5 3 . 2 5 5 .
9 , 1 5 1 , 2 5 2 4 9 2 . 0 , 0 , 0 , 0 , 0 , 0 , 2 5 05 3900 DATA 2 5 2 , 1 9 5 , 1 9 5 , 2 5 2 , 5 5 5 5 5 , 1 0 6 , 4 2 , 1 2 , 1 0 , 1 0 . 2 , 1 3 0 , 0 ,
5 , 2 5 5 , 5 3 6 4 2 , 2 5 2 , 1 4 5 , 1 0 6 , 2 1 8 , 3 5 , 1 5 9 , 2 2 1 8 6 , 1 7 1 . 1 7 7 8

05 3530 DATA 2 5 5 , 2 0 7 , 2 5 5 , 2 5 5 , 2 5 , 253, 205, 135, 170, 3041 20 4050 DATA 1 7 3 , 1 7 3 , 1 7 5 , 1 7 9 , 1 5
5 , 2 5 5 , 2 0 7 , 2 5 5 , 1 1 1 , 1 0 2 , 1 0 2 , 1 0 02 3810 DATA 1 6 4 , 1 5 5 , 1 5 9 , 1 2 7 , 7 6 7 , 1 5 7 , 1 4 5 , 2 3 4 , 5 9 , 5 2 , 2 0 5 , 2 0 5 ,
2 , 1 0 2 , 1 0 2 , 2 5 5 , 2 4 3 , 3 0 5 3 , 1 2 7 , 2 5 5 , 2 4 0 , 1 9 2 , 2 0 4 , 2 5 2 , 2 5 5 1 1 9 , 1 1 9 , 1 7 5 , 1 7 5 . 2 5 2 7

67 3540 DATA 2 5 5 , 1 9 1 , 1 5 4 , 1 5 4 , 1 5 , 2 5 2 , 2 5 5 , 5 3 , 1 5 , 2 7 5 9 BF 4050 DATA 1 7 2 , 1 7 2 , 1 7 1 , 1 7 0 , 1 7
4 , 1 5 4 . 2 5 2 , 2 0 7 , 2 5 5 , 2 5 0 , 1 5 4 , 1 5 43 3820 DATA 3 , 5 1 , 6 3 , 5 3 , 6 3 , 2 5 5 , 0 , 1 7 0 , 6 4 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 8 5 , 0 ,
4 , 1 5 4 , 1 5 4 , 8 5 , 8 5 , 2 8 1 3 2 5 5 , 2 5 2 , 2 5 2 , 2 5 2 , 2 0 4 , 1 5 2 , 2 4 0 , 1174

DA 3550 DATA 9 3 , 5 3 , 9 3 , 5 3 , 9 3 , 5 3 , 2 5 2 , 2 5 5 . 5 3 , 2 7 1 5 3A 4100 DATA 0 , 0 , 0 , 0 , 0 , 0 , 2 0 6 , 2 0
9 3 , 5 3 , 9 3 , 9 3 , 9 3 , 1 4 9 , 1 0 1 , 1 0 2 , 0 51 3930 DATA 6 3 , 6 3 , 5 1 , 3 , 1 5 , 6 3 , 1 6 , 1 2 2 , 1 2 2 , 2 3 4 . 1 7 0 , 1 7 0 , 1 7 0 , 4 9

3 1 , 1 5 3 , 1 4 5 , 1 2 9 , 1 3 7 . 1 5 3 , 1 2 5 . 2 . 236 , 1584
55

, 192 , 1557
3560 DATA 2 3 2 , 2 3 5 , 2 3 5 , 1 7 2 , 2 0 cc 5A 4110 DATA 2 3 6 , 1 7 6 , 5 5 , 5 0 , 6 0 , 5
6 . 2 3 5 , 2 4 3 , 1 9 2 , 0 , 1 3 2 , 1 9 4 , 4 9 , 1 .

7
3

397..0 DATA 1 3 5 , 5 3 1 , 2 3 1 , 2 3 1 , 1 , 5 , 1 5 , 1 0 0 , 1 0 0 , 1 4 4 , 2 5 , 5 0 , 2 0 , 2 5
, 1 4 , 2 2 1 , 1 8 6 , 2 5 5 1 2 5 . 1 9

1
, 1
- 4
1 . 1 4 7
,
2 4 3 , 1
5 5 , 1 5
7 ,

, 0 , 1 , 1 1 0 1
94 3570 DATA 1 e 5 , 2 5 5 , 2 3 9 , 1 7 5 , 1 7 1 , 2 5 5 , 1 5 5 , 1 3 1 . 2 7 4 6 FO 4120 DATA 3 , 7 , 1 5 , 3 1 , 5 3 , 1 2 7 , 2

5 , 1 7 5 . 8 5 , 1 7 0 , 1 7 0 , 2 0 7 , 2 4 3 , 2 0 4 CD 3550 DATA 1 5 3 , 2 4 5 , 2 2 7 , 1 8 5 . 1 2 5 2 , 2 5 2 , 2 5 2 , 2 5 2 , 2 5 2 , 2 5 2 , 2 5 2 , 2
9 , 5 5 5 , 2 4 3 , 2 2 5 , 2 0 1 , 1 5 3 , 1 5 9 , 2 4 5 2 , 3 0 , 1 5 , 2 3 1 1

84
, 2 4 3 , 2 0 4 , 9 5 , 1 E 3 , 5 9 8 5
3550 DATA 1 7 5 , 1 7 1 , 1 5 9 , 1 7 1 , 1 7 9 , 1 5 3 , 2 5 5 , 1 3 1 , 1 2 9 , 3 1 0 5 85 4130 DATA 2 5 , 5 3 , 2 5 , 2 4 8 , 7 2 , 5 5
0 , 1 7 0 ,
-
2 5 5 , 2
5 5 , 6 3 ,
2 5 2 , 5
2 , 2 5 4 ,

FA 3850 DATA 1 5 5 , 1 5 5 , 2 4 5 , 1 9 5 , 1 2 , 2 2 5 , 2 3 5 , 2 3 0 , 1 5 2 , 1 5 5 . 7 , 1 8 3 , 1
5 9 , 1 7 1 , 1 5 0 , 1 9 0 , 2 7 7 3 5 , 2 5 5 , 1 3 1 , 1 2 9 , 1 5 9 , 1 3 1 , 1 5 3 , 1 5 5 9 , 3 1 , 1 9 , 2 0 4 1

32 3550 DATA 1 9 0 , 2 3 1 , 2 5 5 , 1 5 0 , 1 5 3 , 1 2 5 , 2 5 5 , 1 3 1 , 1 2 5 , 2 6 0 6 70 4140 DATA 2 5 , 5 3 , 9 6 , 2 4 0 , 2 1 6 , 3
0 . 1 5 0 , 5 5 , 1 7 0 , 2 5 5 , 2 1 5 . 2 1 5 , 5 1 5 E3 3870 DATA 5 4 3 , 2 3 1 , 1 2 5 , 2 3 1 , 1 5 2 , 2 1 9 , 1 7 1 , 2 1 9 , 1 7 1 , 2 1 9 , 1 7 1 , 2 1
, 2 5 5 , 2 5 5 , 7 , 1 3 1 , 3 0 4 5 5 , 2 5 5 , 1 3 1 , 1 5 3 , 1 5 3 4 5 5 , 1 5 3 , 1 5 9 , 1 7 1 , 2 5 5 , 2 5 4 , 2 7 3 7

CA 3E00 DATA 1 5 3 , 1 5 3 , 1 2 5 , 1 5 3 , 1 7
, 2 5 5 . 3 , 1 2 9 , 1 5 3 , 1 5 5 , 1 3 1 , 1 5 3 , 1 FA

3 , 1 2 5 , 2 5 5 . 1 3 1 , 1 5 3 . 2 5 5 0
3990 DATA 1 5 3 , 1 9 5 , 2 4 3 , 2 4 3 , 2 2

ES 4150 DATA 2 2 3 , 2 3 5 , 2 4 7 , 2 5 1 , 1 51.255.eE.,10,1ce,106,85,16E,
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L I S T I N G S

•

•

bi)

1 E 6 , 1 9 9 , 2 3 1 , 2 3 1 , 2 8 5 4
El  4 1 6 0  DATA 2 3 1 , 0 , 0 , 2 5 5 , 2 5 5 , 2 5

5 , 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 2 3 1 , 2 3 1 , 2 3
1 , 2 3 1 , 2 3 1 , 2 8 1 6

77 4 1 7 0  DATA 2 3 1 , 7 , 7 , 2 3 1 , 2 3 1 , 2 3
1 ,
6
3 ,
6
3 ,
6
3 ,
9
3 ,
6
3 ,
6
3 .
6
3 ,
9
3 ,
3
1

, 31 , 1504
93 4 1 6 0  DATA 3 1 , 3 1 , 3 1 , 3 1 , 3 1 , 3 1 ,

2 4
9 ,
2 4
8 ,
2 4
8 ,
2 4
8 ,
2 4
8 ,
2 4
8 ,
2 4
8 ,

2 4 8 . 0 , 0 , 2 1 7 0
01 4 1 9 0  DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5

8
,
2
5
5
,
0
,
0
,
0
,
2
5
5
,
2
5
5
,
2
5
5
,
2
5
8
,

2 5 5 , 2 5 5 , 2 5 5 , 3 3 1 5
FF 4 2 0 0  DATA 2 5 5 , 2 5 5 , 2 5 5 , 0 , 0 , 0 ,

2 5 2
,
2 1 5
,
5 5 ,
2 2 0
,
3 5 ,
3 3 ,
0 , 2
3 6 ,
8

5 , 2 3 0 , 2 0 8 6
FC 4 2 1 0  DATA 3 5 , 6 5 , 8 2 , 8 2 , 6 8 , 8 4 ,

4 8
,
2
2 ,
9 3
,
8 4
,
6 5
,
3 2
.
8 5
,
7 3
,
6 7
, 1

70 , 1159
E3 4220 DATA 50,0,244,e5,290,35,82,84,e3,0,e50,5e,e50,3e,33,o,14se
BD 4 2 3 0  DATA 9 . 5 6 , 4 , 3 5 , 6 5 . 8 2 , 0 ,

0 , 1 E 8 , 0 . 1 3 3 , 2 5 0 , 1 E 2 , 1 3 3 . 1 3 3 ,
251, 1480

88 4 2 4 0  DATA 1 6 8 , 2 1 8 , 1 3 3 , 1 7 4 , 1 3
3
,
1
8
3
,
1
6
9
,
3
7
,
1
3
3
,
1
7
5
,
1
3
3
,
1
8
4

, 1 6 9 , 4 0 , 1 3 3 , 2 5 2 , 2 4 5 5
F2 4 2 5 0  DATA 1 6 8 , 1 5 9 , 1 3 3 , 2 5 3 . 1 2

0 , 0
, 1 7
7
,
2 5
0 , 1
4 5 ,
1 7
4 , 2
3 0 ,
2 5
0 ,

2 0 9 , 2 , 2 3 0 , 2 5 1 , 2 7 8 1
09 4 2 5 0  DATA 2 3 0 , 1 7 4 , 2 0 8 , 2 , 2 3 0 ,

1
7
8
,
1
6
5
,
2
5
0
,
1
8
7
.
2
5
2
,
2
0
8
,
2
3
4
,

1 6 8 , 2 5 1 , 1 8 7 , 2 5 3 , 3 1 9 1
E2 4 2 7 0  DATA 20E1 , 220 , 16S , / 95 , 13

3 , 1 8 7 , 1 8 9 , 1 5 2 , 1 3 3 , 1 8 8 , 1 5 9 , 3 ,
1 3 3 , 1 8 3 , 1 6 8 , 0 , 2 4 2 6

DE 4 2 8 0  DATA 1 3 3 , 1 8 5 , 1 6 0 , 0 , 1 9 5 ,
1
4
7
,
1
5
2
,
2
4
0
,
8
,
3
2
,
2
1
0
,
2
5
8
,
2
0
0

, 2 0 8 , 2 4 5 , 3 2 , 2 3 9 7
21 4 2 8 0  DATA 2 0 7 , 2 6 5 , 2 4 0 , 2 5 1 , 2 0

1 , 1 8 , 2 4 0 , 4 , 2 0 1 , 5 6 , 4 8 , 2 3 0 , 4 1 ,
1 8 , 1 3 3 , 1 8 6 , 2 3 5 7

08 4 3 0 0  DATA 7 6 , 2 3 4 , 2 4 8 , 1 4 7 , 1 7 ,
1
7
,
7
3
,
7
6
.
8
0
,
8
8
,
8
4
,
3
2
,
6
8
,
6
9
.
9

6 , 7 3 , 1 4 6 4
OD 4 3 1 0  DATA 6 7 , 9 5 . 3 2 , 7 8 , 9 5 , 7 7 ,

6
6
,
6
9
,
9
2
,
1
3
,
1
7
,
5
7
,
6
5
,
9
3
,
6
1
,
4

8 , 980
AS 4 3 2 0  DATA 3 2 , 4 7 , 3 2 , 6 8 , 7 3 , 8 3 ,

7 5
,
6 1
,
3 2
,
5 6
,
3 2
,
7 8
,
6 2
,
3 2
,
5 7
, 6

8 , 888
DO 4 3 3 0  DATA 4 5 . 3 2 , 0 , 6 7 , 9 4 , 5 0 , 0

, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 8 8
F4 4 3 4 0  DATA 0 , 0 , 0 , 2 5 8 , 2 5 5 , 2 5 8 ,

2
E
8
,
0
,
0
,
0
,
0
,
0
,
0
,
0
,
0
,
0
,
1
0
2
0

PAINLESS
WINDOWS

F P 7
1
R A
M :

1 REM •  THI S  F R 0
.
' R A M  
4 : 1 1 . 1 -

EATS
2 e E r  •  THE 0 1 2 9

ONTO •
3 RE M •  TA P E  O R fl : K .  T H I S  P
R fl r
,
R A
M  
•

4 REM •  -SHOULD
RUN •

5 REM •  I N  0 5 4  .
" , C D E ,  
L O R D
C U L P r *

e P E N  U S E D  I N  0 1 2 8  MOCE O N
LY
10 E L • 9 5  : L N • 8 2
2
20 FOR L • 0  TO = 0 X • 0 : F O R  0 =
0 TO ' . 1: READ P : "X • 0 X +A
30 RONE53220, A: FOKE

p R r r l •

ENTERED AN

D, A: NEXT C
73 4 0  READ A ; I F  A>. ( T H E % P R :

"ERROR I N  L I N E " ; l _ s 1 0 ) : E 7
OP
45 NEXT 1_:8'1•5 2 2 3 8 2
SO DATA 7 5 , 9 , 1 2 , 7 6 , 1 2 8 , 1 2 , 7 6

5 2 , 1 3
1
, 1 7 8 5
EC DATA 2 5 0 , 1 8 8 , 7 6 , 1 2 2 , 1 3 3 , 2

3 , 2 6 2 , 1 9 2 . 7 6 , 2 7 7 0
31 7 0  DATA 1 5 2 , 1 2 2 , 2 5 3 , 1 5 6 , 2 2 0 ,

2 0
2 ,
1 3
8 ,
2 4
,
1 0
1 ,
2 5
0 ,
1 3
3 ,
2 5
2 ,
1

80 DATA 1es.ee0,202,:3e,2.i,1
0 1
,
2 5
2 ,
1 3
3 ,
2 5
2 ,
1 4
4 ,
2 ,
2 3
0 ,
2 8
3

, 1 8 8 , 2 3 1 , 4 , 9 4 7
08 9 0  DATA 2 2 8 , 2 3 2 , 2 4 , 1 0 5 , 3 , 1 6 8

,
1
9
5
,
1
1
0
,
1
4
8
,
2
5
2
,
1
6
9
,
1
2
5
,
1
4
5

, 2 5 0 , 1 2 6 , 1 5 5 , 2 4 2 8
24 1 0 0  DATA 5 4 , 1 4 8 , 2 5 0 , 1 4 6 , 2 8 2 ,

1 3 5 , 2 0 2 , 2 4 9 , 1 E 9 , 1 0 5 , 1 4 5 , 2 6 2 .
1 E 8 , 1 1 2 , 1 4 8 . 2 5 2 , 2 8 2 0

AS 1 1 0  DATA 1 8 8 , 2 2 2 , 2 0 2 , 2 3 2 , 1 8 8
,
5
1
,
1
2
2
,
1
3
3
,
2
8
0
,
1
8
8
,
7
5
,
1
9
2
,
1

3 3 , E 5 . 1 .
3
1
6 9 , 5 5 , 2
7
7
2 0

120 DATA 1 9 4 , 2 2 2 , 1 3 5 , 1 4 8 , 8 5 0

, 2 0 6 , 2 2 9 , 8 6 , 2 3 4 , 3 1 3 8
89 1 3 2  DATA 2 2 0 , 1 5 7 , 1 6 6 , 2 6 7 , 2 2 4

,
1
5
,
2
0
8
,
3
,
1
5
8
,
:
6
7
,
8
5
,
1
6
2
,
2
,
1

8 1 , 2 9 , 1 5 7 , 2 2 7 0
25 1 4 0  CATA

1=3
-,

DATA
4
,
1
3
,
1
5
2
,
0
,
1
E
0
,
0
,
1
6
8
,
2
5
8
,
1
8
8

. R81, 17E1
160 DATA 7 2 , 1 1 c , n c
.
p m n
.
n

0
5
,
2
0
0
,
2
2
9
,
2
4
3
,
2
3
2
,
2
5
2
,
1
E
5
,
2

8 2 , 1 9 7 , 2 4 , 1 4 4 , 2 9
4
7
I 70  DATA . 2
c
, . .
4
, 1
,
8 6 , 1 , 5 7 ,
2 2 4 ,

13 l e c  DATA 0 , : 3 2 , = S 5 , 1 5 0 , 4 , 3 2 ,
4
,
1
3
,
1
6
0
,
0
,
1
6
9
,
2
5
1
,
1
4
1
,
1
8
5
,
2

, 32 , 1542
37 1 9 0  DATA 2 1 5 , 2 0 8 , 1 6 6 , 2 5 8 , 3 2 ,

1 1 9 , 2 8 5 , 2 0 2 , 2 0 8 , 2 4 5 , 2 3 0 , 2 8 2 ,
1 6 5 , 2 5 2 , 1 5 7 , 2 5 4 , 3 2 5 1e: ecc DATA 1 4

,
i , e 3 7 , 1 e e
, c , 1 e 9 , e

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

4 8 , 3 2 , 8 0 , 2 2 5 8
2 "  2 1 0  DATA 2 0 2 , 1 E 2 , 1 6 7 , 9 6 , 1 2 2 ,

2 5 2
,
1 3
4 , 2
5 3 ,
1 3 2
,
2 8 i
,
2 4 ,
1 0 2
, 2

5 4 , 1 3 3 , 2 5 4 , 1 6 8 , 2 7 8 6Be 220 DATA 0,133,es:,162,18,16
5
,
2
5
3
,
3
2
,
2
0
4
,
2
2
5
,
2
3
2
,
1
6
9
,
0
,
3

2 , 2 0 4 , 2 0 5 , 2 2 8 5
90 2 3 0  DATA 8 9 , 2 , 4 , 9 , 1 2 , 1 6 , 2 0 , 2

4
,
2
8
,
3
2
,
3
6
,
4
0
,
4
4
,
4
6
,
5
2
,
8
6
,
5
1

ED 2 4 0  DATA 6 0 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 - : ,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
2
4
,
2
3
4
,
2
2
4
,

2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 3 8 7 099 250 DATA 2 3
,
- 1 , 2 3 4 , 2 2
4 , 2 3 4 , 2 2 9

,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4

, 2 2 4 , 2 3 4 , 2 3 4 , 2 3 4 , 3 7 4 4
30 2 E 0  DATA 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4

, 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 3 7 4 4
AS 2 7 0  DATA 2 2 4 , 2 3 4 , 2 3 4 , 2 3 4 . 2 3 4

, 2 3 4 , 2 3 4 , 2 3 4 , 2 2 4 , 2 3 4 , 2 3 4 , 2 2 4
,
P
.
4
4
.
2
-
4
4
,
P
4
,
2
/
4
,
7
4
4

38 2 2 0  DATA 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 2 4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4
,
2
3
4

, 2 3 4 , 2 3 4 , 2 3 4 , 2 3 4 , 3 7 4 4
62 2 5 0  DATA 2 - 4
4 , 2 4 , 2 4 , 4 , 2
- 4
4
04 . 4
0 0  
D A
T A

, 2 2 4 , 2 3 4 , 2 2 4 , 2 3 4 , 2 3 4 , 2 3 4 , 2 2 4
. 2 2  3 7 9 9

r
SE

u
p

r.•
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LIS T IN G S

T T  2 2 " , 2 3 4 , 2 4 , 2 3 4 , 2 2 4

2 2 4 , 2 4 : E 7 4 4
02 3 E 3  DA TA  2 L I , E L ! , ' ° - ! , 1 - , = T h

FF 5 5 :
,  -  • - •  ,  ,  n  p1=1; ,  -  • -  , -  , -  , -  , -  , -  -

•-•

E C A L L E D "
1553 D A TA "  F F I O R  T O  TH E  - :
.
: D O
.
J 2  7

. O MI A ND"
:SOO D A T A "  A ND ' S A V E S '  M I  ',jHOL:7.:

SCREEN"
IF
,
1 
D
A
T
A
"  
T
O  
P
A
R
T  
O
F  
T
H
E  
1
5
K  
P
P

n p T A _ 1623 D A T A "  B Y  T H E  S Y S TE M FO R T H E
e z  C C L "

p c  T i o  2 p 7 p ' 0 0 0  FL
.- 0 1 2  E L '
- - .
A D " R n
R D " , B 0
, 2 7 2

1639  D A T A "  S CRE E N 1 CCE  -  A L L DW I Ns le-
: 2 2 0  P CK E 2 5 0 , 1 1840 D A T A "  S CRE E NS  TO  E E  ' S T O R E =

r A TA 1 0 3 2  F O R Y = 1 7 0 2 5 : D S - C S
,
- " : " , N E X T
2 2 4 2  P 1 6 0 1650  D A T A "  8  S CRE E N RESTO RE U : 1 '

, 2 4 , ° 2 4
;
2 4 3 " 4 4

1
7
5
0  
°
L
=
E
.
P
2

RESTORE"
CS 3 5 0  DA TA  2 3 4 , " 4 , 2 3 4 , 4 1

.
2
0  
F
O
R
X
-
1
7
0
:
0
2

1860 D A T A "  T H E  L A S T  = DR= FN
RP A "TX "

L C " '  I F T X S - '  T  ! r " : : 6 7 0  D A T A " U " . 4 , 2 , 1 ° . 8 . 1 „ ,
19 3 7 0  : A T P  6 7 , 7 5 , 4 4 , 5 1 , 0 , 2 7 , 1 2 12=2 I F T Y . S " P " T

.
J E J E 2 5 U E 1 3 0 0
: T

168.2 D A T A "  :i THE RE  ARE
. M A N Y ": : ' D  I F T Y , ' " " F . - . . " T X

7
N r ' O S " g 1 3 4 2 :
.

15=0  D A T A "  U °
7
°  F r
.
. R  T X :
°
-

, 1 3 3 3 1720  D A T A "  U T I L I T Y " ,
2 9 0  E A TA  7 7 , = 5 , 7 = , = ° , 9 2 , 4 4 , c 1

1
1
0  
I
F
T
X
S
.
.
"
=
"
T
H
7
N
O
O
S
U
B
1
3
9
0

1710  D A T A "  3 N E
1122  FO PY. . 17CLENCVI S I
.

1720  D A T A "  M U L T I P L E "
. m=0 1 1

1
0  
I
F
r
E
-
N
T
X
S
<
=
H
7
N
5
1
7
7
F
L

:
7
3
0 
D
A
T
A
"  
P
U
L
L 
C
D
W
N
"

SF3 E  D A T A  5 2 , 7
0
, 7 , 7 , = = ‘ , 6 5 , 6

1 1 4 2  P R I N T1 I 2 S C 7 X S , Y , 1 : . ; '40  D A T A "  ME%125 E . G . -
-7L:e2 11E2 F O R D E

-
1 T 0 2 0 : N E
X T

1162  NE X T
_
7
5
0  
D
A
T
A
"
W
"
,
2
2
,
2
;
2
6
,
1
C
;
1
,

: : 5 2  D A T A "
.
, ' S = R A T C
H D I P = C T  
L O
P E

ES 4 2 2  Z A A  1 3 1 , 3 2
;
7 0 , 5 5

1170 P R I N T SALE F O R M A T  P A TCH U U I T ; "
1180  NE X T l ' 7 C

2 , 1 1 9 9 11°E• SC D A T A " I I R
E - r
T w l " ,

E4 4 1 0  DA TA  4 4 , 5 4 , 0 , 5 2 , 1 0 , 2 4 9 : : l 2 C 2  O D U N TI L C P E E K c 1 5 7 ) ) . . 0 :
7
2
0 
0
A
T
A
"
W
"
,
9
;
=
,
3
.
5
,
1
4
,
1
„
"
2
"

, 1 3 1 . 3 2 , 5 7 . 7 5 , 8 3 , 7 7 , 7 3 , 5 7 , 3 2 _17 ° Y =
7
0 7
0

190C C A T A " R " , " R "
, 1 0 9 6 : 8 1 0  D A T A " 1 = 7

.
1 . :
-
. 2 I T ' s z e „ " R -
,
"

E4 4 2 0  DA TA  6 7 , 6 5 , 5 5 , 6 9 , 5 8 . 7 E
1
, 4

L a l
.
F

1920  D A T A "  A S  YC.:.! = A N  S E E "
1240 E ND 1530  D A T A "  T H E  0

2 P E E N  !
= "

325 : 2 E 0  RE A D T X , T Y
;
E X , E Y , C , T X S

1940  D A T A "  R r ° T
7
R = "  T
7
"

2F 4 3 0  DA TA4,5e,3,:ee,:0,:e,e,13:,32,77aiu
1 2 5 0  5 Y 5 3 0 7 5
1270  WINDU.; ;  T X , T Y , E X , E Y
;
=
1 2 3 2  5 Y 5 3 2 7 2

1953 D A T A "  I M M E D I A TE L Y "
1852  D A T A "  B E FO RE  TH E  L A S T "
1970 C A T A "  5 Y 5 3 2 7 5  : A L L "
;00 4 4 2  DA TA  5 5 , 7 2 , 7 9 , 3 2 , 7 7 , 5 9 , 7 1290  FE T"R% 1882  D A T A "  A P R L I Z A T = S "

5 . 5 5 , 4 4 , E 7 , 0 , 0 , 0 , 5 3 , E 3 , 4 4 , 6 2 1 3 2 2  = Y 5 3 0 7 8 1990 D A T A "  A R E  J U S T  A = "
111r
,  
s t  
c
r
p
=

1 5 2 0  D A T A "  FA TF. D1 L E S S "
os  ,
! s o  
D
A
T
A  
5 1
;
S 0
,
4 4
,
5 0
,
4 6
;
5 5
;
4

1320 P R I N T " : ! " 1912 r A T A "  A S  TH E  M I N D " ,
-
•
H
3
,
4
4
,
=
0
,
4
8
,
4
5
;
4
4
,
4
°

1 3 3 2  RE TUR 1 =2 3  " A T A " W " , = ,
0
, " . ° 0 , 1 ,

,
483  DA TA  5 1 , 4 4 , 5 0 , 4 8 , 5 6 4 4 , 4

1340  5 Y = 3 2 7 8
IPPO =L E E
-
1
7
2

1533 D A T A "  TH E Y  CA N E S  U S E C : - " ,
1 3 4 2  D A T A " - - - - O L J E
-
R r A R P I N c E - - - - " ,

0
,
0
1
5
1
,
5
7
;
3
,
1
2
1
,
1
4
;
1
2
7
,
0
,
1

1 , 8 9 4
1
7
'
7
-
0  
?
R
I
N
I
"  
"
i
'
E
F
T
S
.
7
1
"
E
;
F
F
=
K
r
_
2
2
0

1552 D A T A
-
W " ,
8 , 9 , 2 2 , 1
7 , 1 ,

1 8 5 2  D A T A "  N E = 7 " ' "
=0 4 7 0  !DATA 5 0 , 5 2 , 5 4 , 4 4 , S 1 , 5 0 , 4 : 3 7 C RE T2 R' ! 1 ° 7 2  D A T A " W " , 1 0 , 1 2 , 1 ° . ' , .

1393 2 I P E = T = F Y " 8 2 R 2 ' . "
13.90 7 .
7
1 , 5 "

12E2 7
7
7
-
‘ "

34 4 8 0  DA TA  S 4 , 5 7 , 4 4 , 4 5 , 5 1 , 4 4 , 5 1430 E L E E P 2
1 , = 0 , 4 4
;
= 0
;
4 ° ,
4 8 , 4 4 , 4
0
, 4 9 , E 1

1 4 : 0  RE TURN 2 0 0 0  D A T A " W " , 1 5 , 2 , 1 5 , 2 2 , 1 ,
, 7 5 4 1420  D A = 0 " W "

;
4 , 1 4 , 3 E ,
2 2 , 1 „

2 3 1 3  D A T A "   T H I N
OE 4
0
2  '
,
A T
P  
4 3
,
0 ,
1 3
3 ,
1 4
,
1 2
8 ,
° E
,

1422  D A T A "  T H I S  FRDERAM DEMONDTP 2 0 2 0  D A T A " W " , 5 , 4 , 3 4 , 1 9 , 1 ,
1 5 9 , 2 , 1 3 3 , 2 5 0 , 1 5 9 , 1 1 2 , 2 3 3 , 2 5 A TE 5 " 2 0 3 0  D A T A "  I N  FA C T  Y O U W I L L  P E : :
: . 1 5 2 , 0 , 2 9 2 2 1440  D A T A

- T H E  
M U L
T I  
W I
N D
O W  
U
T
I
L

A B LY "
2 0  DA TA  1
3 3 , 1 7 4 ,
. 3
. 2
, 1 2 1 2

I T Y " 234C . 1
A 7 A "  
N E I
J E P  
!
J e
Z  
I
S  
C
W
E R
L A
P '
'

1 2 3
;
1 7 5
,
1 2 3
,
1 9 4
,
1 5 5
,
1 5 2
,

1452 D A T A "  W HI CH CA N S E  L DA =E D I ENG"
1 3 3 , 2 = = , 1 ° ° , 1 1 4
;
2 4 5 4

NTO" 2 0 5 0  D A T A "  WINDOWS : N  A NY  A P R
95 5 1 0  DA TA  1 3 3 , 2 E 3 , 1 5 0 , 2 , 1 7 7 , 2 1452 D A T A

-
Y O U
R  
P R O
G R A
M S  
E
Y  
U
S
I
N

A TI O N"
5 2 , 1 4 °
;
1 7 2 3 0
,
2 = 2 , 2
2 6 , 2 , 3
7
2

, 2 = 1 ,
2
3 0
;
1 7 4
;
2 5 6 7

DA TA " E LO A C C=MMA ND" 2050 DATA" RUT.eon DATA- ONLY YOUR ImP3INAIrm
70 5 2 3  DA TA  2 3 9 , 2 , 2 2 0 , 1 7 = , 1 = = , = 1492 : P T A "  E . 3 .  - B L CA I DI S O F= '

5 0 , 1 E 7 , 2 5 2 , 2 0 8 , 2 3 4 , 1 5 5
;
2 5 1
;
1
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C O M M O D O R E  REPAI RS

LIFESAVERS 1 2 ceLl

C16

DATA ERRORS 1 /2

When t y p i n g  i n  a  l a r g e  a m o u n t  o F
d a t a ,  s u c h  a s  m o s t  Y o u r  C o mmo d o re
l i s t i n g s ,  i t  i s  q u i t e  l i k e l y  t h a t
you  w i l l  m a k e  a t  l e a s t  o n e  t y p i n g
m i s t a k e .

40 D ATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 7 , 2 5 5
SO D ATA 1 6 5 , 0 , 1 3 2 , 1 6 , 5
60 D ATA - 1

L i n e  1 0  R E A D s  t h e  n u m b e r s Fro m

1541

t h e  D A T A  s t a t e m e n t s .  L i n e  2 0
When y o u  e v e n t u a l l g  R U N  t h e POKEs t h e  n u m b e r s  t h a t  y o u  h a v e
p r o g r a m  i t  c a n  b e  e s p e c i a l l y r e a d  i n t o  m e m o r y .
a n n o g i n g  t o  b e  p r e s e n t e d  w i t h  a n
ILLEGAL Q U A N T I T Y  E R R O R  I N  L I N E When y o u  R U N  t h e  a b o v e  p r o g r a m
me ssa g e . E v e n  m o r e  a n n o y i n g  i s a l l  w i l l  b e  w e l l  u n t i l  t h e
t h e  F a c t  t h a t  u p o n  c h e c k i n g  t h e p r o g r a m  r e a c h e s  t h e  2 5 7  i n  l i n e
l i n e  i n  t h e  e r r o r  m e s s a g e  y o u 4 0 . L i n e  1 0  R E A D s  t h i s  n u m b e r
c a n ' t  s e e  a n g t h i n g  w r o n g  w i t h  i t . w i t h o u t  a n y  p r o b l e m s .  H o w e v e r ,  a s

soon  a s  l i n e  2 0  a t t e m p t s  t o  POKE
Im a g i n e  t h e  F o l l o w i n g  s i t u a t i o n : i t  i n t o  m e m o r y  y o u  w i l l  g e t  t h e

d r e a d e d  I L L E G A L  QU AN TITY ERROR I N
You h a v e  t g p e d  i n  t h e  l i s t i n g L INE 2 0  m e s s a g e .  N o t h i n g  i s  w r o n g
b e l o w ,  e n t e r  i t  n o w  I F  y o u  l i k e : w i t h  l i n e  2 0 ,  i t s  t h e  D ATA t h a t

i s  a t  F a u l t  s i n c e  y o u  c a n  o n l g10 A = A + 1  :  R E A D  X  :  I F  X  -  - 1 POKE n u m b e r s  u p  t o  2 5 5  i n t o  a
THEN S Y S  4 9 1 6 2 memory l o c a t i o n .  T h e  n u m b e r  t h a t
20 POKE 4 8 1 S 2 i - A ,X  :  GOTO 1 0 was b e i n g  P O K E d  i n  t h e  a b o v e
30 D ATA 1 6 8 , 0 , 1 3 2 , 1 6 , 5 example was  2 5 7 ,  h e n c e  t h e  e r r o r .

C64 E24.95
C16 E19.95
PLUS4 E24.95
AMIGA A.500 E29.95
1541 £29.95
1571 E31.95
C2N etc E12.95

We specialise i n  repairs o f  Commodore
Computers and Peripherals and many Others

*  FAST TURNROUND
* *  3 MONTHS WARRANTY * *

ALL INCLUSIVE PRICES START FROM E10
For a  f a st ,  re l ia b le  a n d  p ro f e ssio n a l se rvice .
send y our  Com puter  together  w i th faul t

description to: COMPUTER FACTORY,
ANALYTI CAL ENGINEERING,

ANALYTIC HOUSE, UNI T 18A, GRAINGER
ROAD IND. EST., SOUTHEND-ON-SEA,

ESSEX SS2 SOD
Phone (0702) 618455 for further intormation.

* *  2 4 hr a nswe ring se rvice . * *
* *  Software also available. * *

C O M R E P A I R
FOR ALL YOUR HOME
COMPUTER REPAIRS.

COMPETITIVE RATES, CONTACT
C O M R E P A I R

Y O R K  784 347 (24 hr s)
We also sell new & used computers

Prices on request. Collect ion &
delivery service By arrangement.

M.C.E. SERVICES
33, Albert Street, Mansfield, Notts

NO18 1 EA T e l :  0623 653512
FIXED PRICE COMMODORE REPAIRS

All prices Inc. VAT, Leboar, Parts etc.
NO MORE TO PAY, Please ring for details.

ADVERTISE YOUR
REPAIR FACILITIES

HERE
CONTACT

ALAN COLE
ON

01 437 0699

Why not include your business details in
our Specialists Repairs Guide.

Ring Alan Cole on 01-437 0699 or  fi ll in
the details of your business (opposite) and
we will contact you.

Our address is on the classified pages.

Your Commodore —  Specialist Repairs
Guide — Please contact me from the details
below:-

Name
Company
Address
Tel. No

YOUR COMMODORE november 1988
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COMPUTER REPAIRS
S tandar d c har ges
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2
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0
0
0
0
0
0

c r n m
Com m odor e  C 1 6  1 2 1 . 0 0
Com m odor e  V ic  20
S pec tr um  c om pute r s  f r o m  116.00
Commodores requiring text IC or

m odu la to r  r ep lac em ent E343.50
Commodore ICS ring fo r details

ALL PR I C ES INCL USIVE O F  VAT  AN D  RETURN
POSTAGE

N o r m *  48 hour turnaround
HINDLEY ELECTRONICS,

Dept VC,  97,  market Street,  Hi ndley,
Wigan. Tel: (0942) 522743

SPARES H E A T H  W E  FIX M Q $ T M A
E SAND O F  COMPUTERS

PEPA,'Rs COMPUTERS
SPARES

CBM0A PSU
6569
6581
6501
6561
6510
6520
KERNAL ROM
BASIC ROM
PL A

12200
117.50
11080
110_00
11000
110.00
110.00
110_00
110_00
112.00

REPAIRS
COM 81 F R O M  125,00
CBM 16  F R O M  125.00
CON 44 F R O M  125.00
C M  128 F R O M  130.00
BBC F R O M  130,00
AMIGA P R I C E  ON APP
CASSETTE F R OM  £10.00
15.41 F R O M  125.00

CBM PRINTERS F R O M
1.25.00

HEATH COMPUTERS & ELECTRONICS LTD
PLEASE ADD VAT TO ALL PRICES

TEL: 021-707 7160



Lineage: 58p per word.
(including VAT) E 3
Semi display: E10.95 plus VAT per single column
centimetre minimum 2cm. Ring for information on
series bookings/discounts.
All advert isements in this section must  be prepaid
Advert isements are accepted subject to the terms and condit ions
printed on the advert isement rate card (available on request),

SPECIAL MAIL ORDEROFFERS
T.C. COMPUTERS

64 Data Roc (Binatone) 17.95

JOHNS COMPUTER STORE

17.95
64 Music Expansion Sysl

(HOME & BUSINESS
TEL: Wantagae 02357 60177

AMIGA 4500 f _ 3 1 3 9 . 9 9

19_95

SYSTEMS)
AMIGA A500-CM 5533 £ 5 9 5 . 0 0

AMIGA 4500 - 10t 4- IM 9 2nd
DRIVE D 5 4 9 • 0 0

C64 OLYMPIC PACK E 1 4 9 . 0 0
1541 C  DISK DRIVE E 1 4 9 . 9 9

AMIGA 4500 • MULTI-SYNC AMIGA 4500 E 3 8 9 . 0 0
COLOUR M ONITOR i 7 5 0 _ 0 0 1084 MONITOR E 3 1 9 . 0 0
COM M ODORE  PC1-mono J 3 4 5  00
AMIGA SYSTEM 500 £ 7 5 9 0 0 FOR FURTHER MAIL ORDER

OFFERS (a ll prices inclusive VAT)
Also Aran ST & PC COmpatiblos CONTACT:

including Amstrad available
ENQUIRIES WELCOME

SAE fo r details to :

J,c.S.
93 Graham Street, Airdrie,

19 Hamenvale, Wantege, Scotland ML6 6BU.
Oxfordshire 0X12 7AJ. Tel: 0236 69874

C64 P ower  Pace 19.96
64 Data Roc (Binatone) 17.95
C3N lC.16) Data Rec 17.95
64 Music Expansion Sysl 89.95
f400u5 Mouse and Cheese 19_95

YOUR COMMODORE
01-437 0699

1
0
1

ALAN COLE
CLASSIFIED DEPARTMENT
ASP LTD, 1 GOLDEN SQUARE,
LONDON W1R 3AB.

Send your requirements to:

SOFTWARE

YOUR COMMODORE
SPECIALS

TECH DRAW 6 4  -  A
c omprehens iv e t e c h n i c a l
illustrat ion a i d  f o r  C 6 4
owners f o r  bo t h  d is k  a n d
tape. Commands  av ai lable
inc lude LINE DRAW,  RAYS,
B O X ,  C I R C L E ,  A R C ,
ELLIPSE. FREEHAND,  FILL,
HATCH 8, TEXT. Wipe copy,
move and rotate,  save and
load or print  your drawing all
for E8.95 tape or disk. Order
Codes TD64T (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 E.9.95 Tape or
Disk Orde r  Codes
YSPASSD (disk ) YSPASSR

(tape)
Order f r o m Y o u r  Co mm-
odore Readers Services at 9.
Hall Road,  May lands  Wood
Estate. Heme l ,  Hemps t ead
Hens  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

FANTASY
ONLY
£6.50

Loosen yo u r
collar, get Out
your JOYSTICK
and get stuck In.
By the time you
finish you 'll be
exhausted.
WARNING II you
Sr. emily °Pander,
do NOT order IN . gems_
R'n'H MICROTEC
32 Hazell Way
Stoke Pages
B UCK S  S L2 4 4 0

COM M ODORE  64..129 CASSETTE ONLY

X RATED
ADULTS ONLY GAME

ONLY AVAILABLE BY MAIL ORDER

DI SCOUNT SOFTWARE
Lip l u  2 1 %  o t t  R R P  f o r  A T A R I ,
COM M ODORE , SPECTRUM, AMSTRAD,
BEIC, MSX and IBM P C Ring for  Into Pack
rIn a n y  o f  th e  abov e machines . 24  hou r

H OTL IN E  0455 613377

B. Ern e s COMPUTER SYSTEMS,
19 Southfield Road, Hinkley,Leicestershire LE10 lUA.

ATARI SPECIALISTS

BAKEEX
AN ESSENTIAL UTILITY
PROGRAM FOR YOUR

COMMODORE 64
Basic keyword ex tender  wi l l  add  38 new
functions to your computer. Does nol ink,
up any programable memory. O n  tape
only )  P r i c e  M O O  F u l l y  doc um en ted .

Please send cheques /pos tal orders  to
- COMMODORE 64

40 Marlinespike,
Shoreham Beach,

West Sussex 8N4 5RD.

CLASSIFIED DEPT. 1 GOLDEN SQUARE
LONDON W1R 3AB.

RIBBONS

Disks, DS, price per 10 with labels
5.25' tpi 48  E 3 . 6 0  3 . 5  1 3 5  tpi  E 9 . 8 0
disk notcher for 5.25"  E 3 . 5 0

Ribbons, fabric, unless stated otherwise
4023 m/s £ 3
. 3 5  
M P
S  
8 0
1   
E 2
.
8 5

6400 mis E 2 . 3 0  M P S  803 E 2 . 9 5
6400 E 3  05 V I C  1515 E 2 . 5 0
Citizen 120D  E 4 . 0 5  V I C  1525 E 2 . 5 0
Epson FX80  E 3 . 1  5 S t a r  N1_10 E 4 . 7 0

T-SYSTEMS LTD
The Signal Cabin, 61 High  Street, Orpington, Kent,

BR6 OJE
ACCESS Card accepted, Tel: 0689 22196
ALL PRICES INCLUDE VAT & DELIVERY

SERVICES

COMMODORE SUPPLIES

Prices include VAT & P&P COO 63:
OMNIDALE LTD

23 Curzon Street, Derby.
Tel: 0332 291219

TELEPHONE
01 437 0699

Fabric r ibbon re-inking service_
Good as new lor one third of a new
ribbon. No need to buy a new ribbon
when y o u r  p r in t e r  g o e s p a le . A l l
types o l rib b o n s r e
-
i n k e d  
( A m s t r a
d

Brother, Epson, Star, etc. etc
*  Only 99p per ribbon *  Re-inked
like  new * Sa ve  E t t s *  Money back

guarantee *  Quick service
Post used cassette with  payment  to:
S J  Bros, Hillview Post Office,

Alexandria Dunbartonshire
G83 0013.

Tel! (0389) 52680 24hrs,

MIDI PRODUCTS

INNOVATIVE 'MIDI' SOFTWARE PRODUCTS
See April '88 Review, Page 65

Take advantage of our low prices, - send SAE for free
leaflets to:

SONUS INTL LTD, PO Box 18,
Wokingham RG11 4BP Berks

Tel: (0734) 792699



I

LANGUAGES

PLUS4 FORTH DISK. E9.99
L ial acO MPl i e r F IG.' 7 9  3214bv1ns

Auto TapeIdise and Start.
HIRES DRA W & DUMP DEFINABLE

CHARS, Complete enth 50 4. comenenten
screens.

TENSAL TECHNOLOGY
15, Pecrice Clam, W-6•94, Aeon 13322 9M-1.

Teti (0934) 27539

THIS SPACE
COULD BE

YOURS RING
ALAN COLE ON

01 437 0699

Repairs
Guide

C A L L
ALAN COLE

O N
0 1
-  
4  
3  
7  
0  
6  
9  
9

NOTICE
THIS

TELEPHONE
NUMBER IS FOR
ADVERTISERS

ONLY

CROYDON COMPUTER
CENTRE

25 r i gstock o a  o r n  on •  ea
Surre ,  CR4 7JJ T e l :  01 683 2646

COMPUTER SERVICING
(Fe d since 1979)

We repair — o n  the premises -  qu ic k
turnround

*  Commodore
*  BBC & Elec tron (Approved Service Centre)
*  Ams trad & Torch (Approved Service Cen(re)

*  Dis c  Drives. Printers. Monitors
Mail Orders by phone Access & Visa accepted

COMMODORE REPAIRS
(with FREE extended guarantee)

COMMODORE 64 £ 2 8 . 7 0
COMMODORE 128 0 6 . 7 0
COMMODORE
C16/1-4/VIC 20 E 2 0 . 7 0
Price is  a ll inc lus ive and we  guarantee the

whole computer for six months
KPR MICRO,

34, Petunia Crescent, Springfield,
Chelmsford. Essex CM1 5YP

Tel: 0245 - 468554

DEALERS

N I G H T Y
M I C R O

Sherwood Cenire,
298 Wilmslow Road,

Fallowlield,
M14 6Wt.

Contact Steven
Tel: (061) 224 8117

COMMODORES PREFERRED
EDUCATIONAL DEALER

PERSONAL EXPORT SPECIALIST

VTS COMPUTER REPAIRS
01 -  407 9829

Simply send y our unit  to the address below
securely packed wit h  fault  desc ript ion and

max fee.
COMMODORE, AMSTRAD, BBC, SINCLAIR

+ MORE E 2 8 . 0 0

VTS COMPUTER REPAIRS
12 Lyly House, Gt. Dover Street,

London, SE1 4E0.
FAST, RELIABLE TURNAROUND

COMMODORE SPARES & REPAIRS
904311441 ia  30
6510   9 9 . 9 3
6569 1 2 2 . 5 0
6526 CIA  9 5 5 0
6597 SID  1 1 1 . 2 5
901227-03  9 1 0 . 9 5
901226-01  C u e s
901225
-
01  
E
S
.
3
0

9501 98,953360 92140
251641-02   9 5 5 0
97111   t a . 5 5
C64 PSU  1 2 2 0 0
SIC 20 M oo  9 1 3 . 9 5
094 DATA BET  9 2 8 . 0 0
C128 PSU  9 8 9 . 0 0

!Ne i  Y A T & P&P

Dept. 4C, 14 RIDGEWAY ROA
WILISHRE,  SP1 38U. TEL:

D, SALISBURY,
(0722) 335061

"K O M P UTE R K A P UT K L A US ? "
PET V1C20
PLUS4 C16

C64 C128
AMIGAe 6,,odv 00.&

\' 
4
4

,
At— F O R  REPAIRS CALL

01-861 2835
(NW LONDON-HARROW)

Advertisers Plan your WINTER
advertising in

YOUR COMMODORE

Call Alan Cole on 01-437 0699
For Details of Series Discounts

or write to the Classified Department
Argus Specialist Publications

1 Golden Square London W1 R 3AB

F7'111114 WTI TOTE fi',;1_15YrinTruEli
FOR FAST, RELIABLE AND PROFESSIONAL

REPAIRS AT COMPETITIVE PRICES

VISA

We c a n

P M ENGINEERING
UNIT 8, NEW ROAD, ST. IVES,

CAMBRIDGESHIRE. PE17 - 4BG

(no g )
,
M C I
P  
M T
( 4 ,
1

also suppl y  Har dwar e,  Softwar e,  Bl a nk
Accessories and Spare parts.

41,‘
Disks,

SPARES R E P A IR S  S A L E S
all makes of computers & peripherals

Fast Reliable Guaranteed Service

Contact Dave Barber H.Eng., AMIERE

db ELECTRONIC SERVICES
205 Meadgate Avenue, Gt. Beddow,

Chelmsford, Essex. CM2 7NJ
Tel: 0246 - 260874

Commodore warranty  repairers
offer spares and repairs on the full
range o f  c o m m o d o r e  C B M

products, including all Amigas.
Phone or write for free estimates to:-
D.P.C.E. V o l u m e  Repair Centre

Wilkinson House, Telspace II,
Stafford Park, Telford,

Tel: 0952 620 488
Ask for Pauline

COMMODORE SERVICE CENTRE
Fast repair service for -

*  VIC 20 *  C161*4 C B M  64/CBM C64*
CBM 128 *  AM IGA *  DISC D R I VES*

*  a ll other makes as well *

All un its repaired to orig inal standard b y fo lly
qualified stall. All repairs guaranteed,

*  We stock repairs tor a ll computers *
Mail Orders and phone orders. access & visa

accepted.
Personal ca llers always welcome

*  On  the premises repairs. qu ick turn around *
OLIANTAM ELECTRONIC SERVICES.

33 City Arcade, Coventry, C
1
/ 1  3 H I C _  
T e l :  
0 2 0 3  
2 2 4 6 3
2

or 0926 37648



Bug Finder

We'd like to remind our readers that
we run a Bug Finder service.

If r ou have typed in one o f  our
programs and despite much checking.
vou still can't get it to run. then send is
the 101 lowi ng:
Two copies of  your program on tape
or disk.
A description of  your problem.
II possible a lis ting of your work (you
may omit this).
A stamped. self-addressed envelope
for return of  the program to rou.

Should any of the above be missing
then we will not be able to deal with
our query.

We will try to point out where you
have made errors and place a corrected
copy of the program back on to your
tape or disk before we return it to you.

Do not send a program to us as
soon as it stops working. please check
it several times first.

We d o  get a  large number  o f
queries arid 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 Vow'
Commodore.

BACK P A G E

Oops!
Unfortunately the gremlines found
their way into the SIMPLE program
that we published in the August 1988
issue o f the magazine. You will find
the corrections below together with
more detailed instructions on how to
enter the program.

These are the only corrections that
the program requires, i f you still have
problems we suggest that your typing
very carefully.

Entry Instructions
I) Type in and save the program.
2) Enter the following:

POKE 10240,0: POKE 44,40 NEW

Software Submissions.
Readers who have sent, o r who are
thinking o f  sending, programs fo r
possible publication will be pleased to
know that we are now up to date with
all such items.

We wou ld  l i ke  t o  thank a l l
contributors fo r  their patience i n
waiting for a reply from us.

A new computerised system has

been set u p  t o  deal w i t h  readers
submissions which should enable us to
deal with them much quicker.

Should you have any queries about
submissions please write to:

Program Submissions Query
Your Commodore
I Golden Square
London W IR 3AB.

Fi
At the Your Commodore office we receive hundreds of letters from readers every
month. We do try and answer each indiv idually  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.

3) Load the SIMPLE basic loader.
4) Type: RUN
5) When finished type: NEW
6) Enter the listing presented here.

PROGRAM: S I M P L E  CO RRECTI O N

FD 1 0  P RI NTCHRS (2 7 ) "RP O KI NG  CO R
RECTION O ATA. . . E DO W N] "

CS 2 0  FO RL. '1 0 0 T0 1 2 0 S TE P 1 0 :RE ADS
, E , C

BA 3 0  FO RAS TO E :RE ADDS :D. . DE C(DS
) C C - 0 : P O K E A , D , N E X T A

08 4 0  I FC(>0 THE NP RI NT"E RRO R FO U
ND I N  L I N E " L , E N D

86 S O  NE X TL: P RI NT"DATA A L L  CO RR
E CT":E ND

8F S S  D A T A 5 1 8 4 5 2 0 3
•
2 3 7 8 . 4 8 , A S ,

0 0 , 8 0 , 1 2 , F F , A 3 , 2 0 , 8 0 , 1 3 , F F , A
9 , 8 8 , 8 0 , 0 7 , F F , 8 8 , 4 C , O E , C E

13 6 0  D A T A 6 4 8 5 , 6 4 9 7 . 1 0 5 6 , 7 8 , A 9
• 4 0 . 8 D , 1 4 , 0 3 , A 8 , 1 4 , 8 0 , 1 5 , 0 3 , S

8 , 6 0
E5 6 5  D A T A 6 4 9 8 , 6 5 1 0 , 1 1 9 2 1 , 7 8 , A 9

, O E , 8 0 , 1 4 , 0 3 , A 8 , C E , 8 0 , 1 5 , 0 3 ,
5 8 , 6 0

7) Type: RUN
8) Type: MO NITO R
9) Enter the following to  save the
program:
S "SIMPLE",8,1000,280 I for disk or:
S “SIMPLE",8,1000,2801 for tape.

Puzzle Corner
Puzzle A
Consider the word A BCES S. You will
see that i t contains three consecutive
letters viz. A BC.

There a r e  2 6  such triplets.
Obviously many of them do not appear
in any recognisable English word.
How many words can you find that
have th re e  consecutive letters?
Remember, they don't have to be at
the start of the word.

Puzzle B
As a change from triangles, how many
rectangles are there in Diagram A.

Send your entries to, November Puzzle
Corner, Your Commodore I  Golden
Square, London W IR 3A8

The fi rs t tw o  correct answers
pulled out o f the hat on the closing
date of November 30th will receive a
free Your Commodore binder.
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Al l  prices include VAT/delivery

G E
T
N 1 4
-' 64
Only
09.95

Enormously successful addition to the Star
range of  printers, the LC•10 incorporates
many useful features at an ultra low price.
LC10 Facilities not normally available in the
E200 price range include 4 NU) fonts (96
combinations) and paper parking (use single
sheets without removing tractor paper).7-colour version also available, which will
accept standard LC10 black ribbons. LC10
available either in '84/128 ready form or as
parallel version for Amiga users. Please
state your computer type when ordering.

Your '64 could look like this!
Why p u t  u p  wi t h  a n  o l d
fashioned looking computer? Fit
this smart  and modern looking
new case to your '64 - it will look
and feel like you are using a
brand new computer. This high
quality injection moulded case is
simple to fit and gives a  lower
keyboard height. Reject the old
image and order one now.

Disks  &  B o x e s
25 bu lk  packed 5.25" DS/DO dis k s  with
sleeves, write protect tabs and labels.
Good quality and fully guaranteed, only   £ 1 3 . 9 5
25 dis k s  +  box .  Disks as above plus
50 capacity lockable storage box, only  £ 2 2 . 9 5
25 disks + 100 box. As previous offer
but with 100 capacity locking box  £ 2 4 . 9 5
50 capac ity  box .  Lockable storage unit
for 5.25" disks with smoked perspex top  E 1 0 . 9 5
100 capac ity  box. Larger version   £ 1 3 . 9 5

skte LC-10
Best-selling CBM

ready printer
Only E219•00
Colour version also available,

Prices include two extra
black ribbons free of chargeOnly E269.00 i

FREEZE MACHINE

Only E28.95

O C E A N I C
0 0 - 1  1 8
Previously sold as 'Excelerator Plus'

A superb package representing extremely good value for money,
combining t he Oceanic  0C-118 dis k  drive (previously sold as
'Excelerator+) a n d  t he  sophisticated GEOS system. Said by
COMPUTE's Gazette t o  have °dramatic improvements over the
1541 i n  quality and reliability t h e  drive is a stylish and attractive
compact unit  featuring a  direct drive motor and its own external
power supply. GEOS brings the power of a graphic interlace and
integrated disk turbo to your '64 and includes geoPAINT, a graphic
workshop, geoWRITE,  a  WYSIWIG word processor a n d  many
Desk Accessories. Many  more extensions available -  see below.

Oceanic 0C-118 & GEOS •  E129.95
Oceanic 0C-118 & GEOS
plus Freeze Machine E 1 4 9 . 9 5

G E O S  A p p l i c a t i o n s
GEOS 64 8 2 4 . 9 5  GEOPUBLISH  E 3 2 . 9 5
GEOFILE   E 2 4 . 9 5  GEOPROGRAMMER  E 3 2 . 9 5
GEOCALC  E 2 4 . 9 5  GEOS 128 E 3 2 . 9 5
DESKPACK+ 64/128   1 . 2 1 . 9 5  GEOWRITE
GEOwRITE WORKSHOP ..,• E24.95 WO RK S HO P  128  E 3 2 . 9 5
FONTPADK+ 64/128   C 1 6  95 GEOCALC 128   E 3 2 . 9 5
GEOSPELL E 1 6 . 9 5  GEOFILE 128  8 3 2 . 9 5

U Uns toppable Freez e F o r  speed, Freeze and ease 01 use itLI Fast save rout ines h a s  to be Freeze Machine, probably
Li Ultra-efficient fi le compactor the most effective backup cartridge

Lazer and Turbo fastioads o n  t he market! incorporating t wo
Li Integral reset button
Li Tape turbo facilit ies
Li 12 second disk format
LI Selective fi le copier

Selectaload
U many more

s of  fast load routines you can
AVE and reLOAD your favourite

games in as little as 10 seconds and
no more than 18. Numerous invalu-
able facilities available, including a
built-in reset button. Utility Disc V3.0

useful features! also available to complement usage
of the cartridge. I t  allows complete
transfer to disk of many tape-based
programs that load extra parts. eg.
Gunship, Last Nina, World Games,
Supercycle• A very useful add-on.
Utility di sc onl y   E 7 . 9 5

for speed, power
and ease of use

Setected Products
LOAD IT! '    T h e  best  thing to happen to a
Commodore d a t a  recorder,  I nc ludes  built -in
azimuth adjustment knob and LED tape signal
level meter E 3 9 _ 9 5
DOUBLER '64 M a k e s  perfect tape backups
every t ime. Consists of  hardware and software.
Requires access  t o  t wo data recorders. Very
easy to use, only   E l  2.95
!CONTROLLER  N a t t y  little keyboard moun-
ted c u r s o r  cont roller,  idea l  f o r  icon-driven
applications like CEOS E 1 1 . 9 5

DOLPHIN DOS   P a r a l l e l  operat ing system
for u s e  wi t h  64/ 128 a n d  1541 d is k  drive.
Fantastic speed increase on LOAD and SAVE
whilst maintaining CBM disk format. Many extra
DOS & B A S I C commands ,  inc ludes  built - in
monitor and Centronics printer driver   E69.95
DISC DISECTOR V5. 0   D i s k  backupiutility
package f eat uring wi d e  range o f  powerf ul
programs. Compat ible wi t h 64/1281128D a n d
1541/1570 disk drives   E l  9.95
-1541 PHYSI CAL EXAM   Cons i s t s  of digital
alignment disk  and drive fault  diagnosis soft-
ware to check and correct 1541 head alignment.
acludes quiet  drive stops   £ 3 9 . 9 5

1541 Q UI E T DRI VE S TO P S    S i l e n c e s
knocking' noise with 1541 drives (not  suitable
or 'turn lever' type drives) ............ ........... C4.95

DATA RECORDER C B M  compatible, same
as C2N11531 but  cheaper and includes pause
control button   E 2 4 . 9 5
AZIMATE 3000 KI T T a p e  loading prob-
lems? Us e  t his  k i t  t o  check and adjust data
recorder head alignment  £ 6 . 9 5

AMIGA 500 £ 3 8 9 . 0 0
standard 512K model,  including Mouse, Silent
Service and 5 disks of Public Domain soltware
Phillips CM8833 (Colour monitor
suitable for Amiga 500)  E 2 7 9 . 0 0
Phillips CM8852 monitor as above,
but higher resolution   E 2 9 9 . 0 0

How to order from
MEE1EE11213313

Phone us with yourVISA
ACCESS or VISA

1 1 3  card details on :0386-765500

All prices include VAT and delivery. Next day delivery £500 extra.

I:*1 Send cheque, Postal Orderor ACCESS/VISA card details
Govt., ethic_ & PLC orders welcome
Same day dispatch whenever ou6sibit

All goods subject to availability. El&O.E.
Open to callers 6 days, 930-530

Evesham Micros Ltd
63 BRI DG E  STREET

EVESHAM
WORCS WR11 4 S F
© 0386-765500

lax 0 3 8 6 -7 6 5 3 5 4
lo lox 3 3 3 2 9 4

Abo trg: 1762 Per5bore Rd .. Cotteridge, BirminthErn 1130 31111 Te l: 021 455 4561



You won't find these programs
in the top ten!

For Commodore 64
Busicalc 17.95t 19.95d
Mikro Assembler 57.70c
Turbo Disk 14.95d
Pass Your Driving Test 8.95t
Music Master 17.95t 19.95d
Interdictor Pilot 17.95t 19.95d
Blitz Compiler 14.95t 19.95d
Word Perfect 17.95t 19.95d
Instant Recall 17_95t 19.95d
For Commodore 128
Blitz Compiler 29.95d
128 Plus upgrade rom 19.95r
Help 64/128 cartridge 39.95c
For C16 and Plus/4
Turbo 16 6.95t
Graphics Designer 6.95t 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 21 97.75d
Busicalc 44.85t 47.15d
Busicalc 3 97,95d
For Commodore Amiga
MIDI for Amiga 49.75

These programs have sold thousands of
copies, and yet you won't have seen them
in the charts w h y ?
We produce programs that you can really
get y o u r  te e th  in t o .  P ro g ra ms  l i k e
BUSICALC a 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 rog rams ru n
much, much faster.
We h a ve  been  wri t in g  p ro g ra ms f o r
Commodore computers since 1978 and
now have hundreds of programs for the
PET, VIC 20, CBM 64, CBM 128, even the
C16 a n d  P lus/4 .  S o  w h y  a re n ' 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 a n d  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  wit h  so f tware  f ro m
SUPERSOFT.

The programs listed on the right represent
d small selection from our range, but you
can get a full list if you phone or write to
the address below. We offer an excellent
mail o rde r service, and you can pay by
cheque, Access, or Visa.

SUPERSOFT, Winchester House,
Canning Road. Wealdstone, Harrow,

Middlesex HA3 7SJ
Telephone: 01-861 1166
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For Commodore 64
Busicalc 1 7 . 9 5 t  19,95d
Mikro Assembler 5 7 . 7 0 c
Turbo Disk 1 4 . 9 5 d
Pass Your Driving Test 8 . 9 5 t
Music Master 1 7 . 9 5 1  19.95d
Interdictor Pilot 1 7 . 9 5 t  19.95d
Blitz Compiler 1 4 . 9 5 t  19.95d
Word Perfect 1 7 . 9 5 t  19.95d
Instant Recall 1 7 . 9 5 t  19.95d
For Commodore 128
Blitz Compiler 2 9 . 9 5 d
128 Plus upgrade rom 1 9 . 9 5 r
Help 64/128 cartridge 3 9 . 9 5 c
For C16 and Plus/4
Turbo 16 6 . 9 5 1
Graphics Designer 6 . 9 5 t  8,95d
Mikro Assembler 1 2 . 9 5 t  14.95d
Music Master 1 2 , 9 5 1  14_95d
Word Perfect 1 2 . 9 5 1  14.95d
For Commodore Pet
Word Perfect
Flex-File 2.1
Busicalc
Busicalc 3
For Commodore Amiga
MIDI for Amiga 4 9 . 7 5

51.75r
97.75d

44.85t 47.15d
97,95d
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