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

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

•  8 FUNCTION KEY COMMANDS FOR MAJOR FUNCTIONS.
4)60 ADDITIONAL COMMANDS INCLUDING
•  FILE LOCK & UNLOCK
•  WRITE PROTECT IGNORE - NO NEED TO NOTCH DISKS
•  SE r DEVICE NUMBER •  SCREEN ° R I M
•  G01541 REVERTS TO STANDARD 1541
•  MANY OTHER USEFUL COMMANDS AID COMPATIBILITY.

!Disable Inaction keys, disable extra tarn e itc
•  DRIVE MONITOR COMMANDS INCLUDE DISASSEMBLE

FILL. COMPARE. HUNT ASSEMBLE EXECUTE ETC ETC

•  COMPREHENSIVE 40 PAGE MANUAL & ILLUSTRATED FITTING GUIDE
•  COMPATIBLE WITH MOST COMMERCIAL SOFTWARE
•  RELIABLE DO E S  NOT CORRUPT DISKS UNLIKE RIVAL PRODUCTS
•  SWITCHABLE KERNAL REPLACEMENT INCLUDED FOR 64 OR 128 164M00EI
•  BRITISH DESIGNED AND MANUFACTURED• AVAILABLE EXCLUSIVELY FROM TRILOGIC
•  UPGRADABLE DO S .  KERNAI & COPIER UPGRADES WILL BE AVAILABLE SOON TO GIVE
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•  THE EXPERT IS NOT NEEDED FOR RELOADING
•  COMPATIBLE WITH THE PHANTOM & ALL CBM541128 DISK DRIVES.

WITH THE NEW V2.10 SOFTWARE SUPPLIED,
THE EXPERT CAN DO ALL THIS AND MORE.
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User Guide is packed full of vital
information and program:nes for
all types of Commodore owners.

I f  you use your computer for
'home office' purposes then the
80 column 064 wordprocessor
will no doubt come in extremely
handy (tape and disk supported).
I f  you need to keep lists of in-
formation, the database Multifile
will be very useful. Multifi le is
customized to suit your specific
needs and it can be used for any-
thing f rom runn ing  a  stock
control to keeping a list of names
and addresses.

Many utility programmes are
also included. MPS801/3 owners

Editor: Stuart Cooke
Assistant Editor: Sue Joyce
Editorial Assistant.: Kirk Rutter
Senior Advertising Manager: Pete
Chandler
Advertisement Manager: Stuart
Taylor
Advertisement Copy Control: Laura
Champion
Typesetting: Project. 3
Design: ASP Art Studio

can now use descenders and
user-defined character sets on
their prilzters. Plus/4 owners can
add a wealth of new conunands
with our  extended Basic. Disk
owners will find the fast format-
ter and file describer i n
v
a l u a b l e
utilities.

If  you wr ite your own pro-
grammes then there's plenty in
the Guide for you too. Program
Lock w i l l  protect y o u r  p m -
grammes and keep plying eyes
from reading your code. A char-
acter scroller for the C64 wi l l
help to improve the visual effect
of your programs.

Beginners and hardened pro-
grammers alike w i l l  fi nd  the

Argus Specialist Publicalions Limited Editorial
Mvert isemeni Office, sour Commodore, No

I Golden Square. London V•rift 3AR.
Telephone: 01437 0626. Telex: 88118%.

wealth of technical information
provided i n  o u r  Technical
Appendix, a n  invaluable ref-
erence. He r e  y o u  w i l l  fi n d
memory maps fo r  a l l  o f  the
popular Commodore computers.
ROM calls are also listed so that
you can find out, at a glance, in-
formation that you need when
programming. Aids such as the
hex-decimal convertor and the
list o f  useful POKE commands
will also prove extremely useful.

The Your Commodore Serious
Users Guide is something that no
Commodore owner should be
without.
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listings are free of those horrible little
black blobs which send you searching
around the keyboard fo r a  suitable
graphic symbol. You may also have
noticed the funny numbers by the side
of each line of the listing. Fret no more.
it's all part of our easy entry aid.

Instead of those nasty graphics and
rows o f  countless spaces in  PRINT
statements and strings we use a special
coding system. T h e  co d e ,  o r
mnemonic. i s  always contained i n
square brackets and you'll soon learn
to decipher their meanings.

For example, [SA] would mean
type in a Shifted A, or an ace of spades
in layman's terms, and [SA101 would
mean a row of ten of these symbols.

[S+.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-I-21 means exactly the
same thirw, except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of the shift key.

It' more than two spaces appear in a
statement then this will be printed as
[SPCA] 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
•  
D O W
N 2 ,
L E F
T 5 ,
B L U
E ,

F3,C3]
This would be achieved by holding

Easy Entry  C64

Listings
Get it  right irst time with our deluxe program Spieln

for the C64.

down the CTRL key as you press N,
press the cursor key down twice. the
cursor left key five times, press the key
marked BLUE while holding down the
CTRL key, press the F3  key and.
finally hold the Commodore key down
while pressing the number two key (C2
would o f course make the computer
print in brown).

Always remember that you should
only have a row of graphics characters
on your screen with no square brackets
and no commas. unless something like
this appears:
[ SS],[C*1
In this case the two characters should
have a comma between them.

On rare occasions [REV T  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 it. This gets the computer
out of quotes mode. Hold down CTRL
and press th e  number n ine ke y
( RVSON ), type the relevant number of
reversed T 's  and then hold down
CTRL and press zero (RVSOFF).
Next type another quotation mark and
delete it again. Now finish the line and
press RETURN.

A list of these special cases is given
in the table but remember that only
one o f these mnemonics will appear
outside of a PRINT string: the symbol
for pi. This may appear when its value
is needed in a calculation so this
look something like:

:CC=2*[PI]KR:
Ignore the square brackets and just
type i n  a  shifted upward pointing
arrow (ie. the pi symbol),

, L
-
A -
' 1
4
1 :  
E
i
Y  
r
i  
.
;
;

5 REM SYTAX CHECKER -  E RI C 1:MYLE

IC EiL...10 : 5 A . . . 4 8 1 6 2
20 FOR 1. . 0  TO  131.:CXO:FOR 0...0 T3

IS
30 READ A : I F  A>2SSTHENPRINT"NUM0
ER TO L4 RG E ";LN. tL* 1 0 ) , S T0 P
40 CX•CN•A;POKE 5 A
,
L ° 1 6
,
0 , A : N E X T

50 READ A : I F  A) ( CK THENPRINT"ERR
OR I N  LI NE ";LN. CL° 1 0 ) , S TO P
60 NEXT L:S Y S  491S2:NEW
70 DATA 1 7 3 , 5 , 3 . 2 0 1 , 1 6 5 . 2 0 8 , 3 1 , 1
2 0 , 1 6 9 , 9 , 1 4 1 , 3 2 , 2 0 8 , 1 4 1 , 3 3 , 2 0 8 . 1
847
80 DATA 1 6 9 , 7 , 1 4 1 , 1 3 4 . 2 , 1 6 9 , 1 3 , 3
2 . 2 1 0 , 8 5 5 , 1 6 9 , 6 4 , 1 4 1 , 4 , 3 , 1 E 9 . 1 6 B
2
90 DATA 1 9 2 , 1 4 1 , 5 , 3 , 8 8 , 8 6 , 1 2 0 , 1 6
6 , 1 2 4 , 1 4 1 , 4 , 3 , 1 6 9 , 1 6 5 , 1 4 1 , 5 . 1 5 6 6

100 DATA 3 , 1 6 9 , 1 4 , 1 4 1 , 1 3 4 . 2 . 1 4 1 ,
32, 208, 169, 6 ,  141 , 33 , 208 , 88 ,  96,15
85
110 DATA 3 2 . 1 8 4 , 1 6 5 , 7 2 , 1 3 E 1 , 7 2 , 1 5
2, 72, 162, 0,  165, 20, 133, ?5Li. 1 . 5 5
•
1

1797
 2 4 . 1 0 1 , 2 5 4 , 1 3 3 , 2 5 4 . 1 8 9 ,

0 , 2 , 2 4 0 , 1 8 , 6 9 , 2 5 4 , 1 3 3 , 2 5 4 , 2 3 2 , 1 8
9 , 2346
130 DATA 0 , 2 , 2 4 0 , 8 . 2 4 , 1 0 1 , 2 5 4 , 1 3
3 , 254 ,  232, 208 , 233 ,  165, 1 , 141 1 3 4  ,
2134
140 DATA 2 . 1 6 5 . 2 5 4 , 7 4 . 7 4 , 7 4 , 7 4 , 3
2 , 1 5 6 , 1 9 2 . 3 2 . 2 1 0 , 2 5 5 , 1 E 5 , 2 5 4 . 4 1 ,
2054
1S0 DATA 1 5 , 3 2 , 1 5 6 , 1 9 8 , 3 2 , 2 1 0 , 2 5
5,  169, 13, 32, 210,  2SS, 169, 13.32,  81
0, 1995
150 DATA 2 5 5 , 1 6 9 , 7 , 1 4 1 , 1 3 4 , 2 . 1 0 4
, 1 6 8 , 1 0 4 , 1 7 0 , 1 0 4 , 9 6 , 2 4 , 1 0 5 , 4 8 , 2 0
1,1832
170 DATA 5 8 , 1 6 , 1 , 9 6 , 2 4 , 1 0 5 , 7 , 9 6 ,
3 , 0 ,  ,  0 . C ,  0 , 0 0  O. 4 0 3

by Eric Doyle

YOUR COMMODORE SERIOUS USERS GUIDE
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Mnemonic Sy mbol
[RIGHT]

[LEFT]

[ DOWN]

[UP]

[ 1
7
1 ]1

[F3]

[F4]

[T5]

[F6]

[ 1
7
7
1
[F8]

[HOME!

[CLR]

I RVSON1

RVSOFFJ

M
E
d
1:
1
!

Checksum Program

The hexadecimal numbers appearing
in a  column to  the left o f  the lis ting
should n o t  b e  ty ped i n  w i t h  t h e
program. These are merely checksum
values and are there to help you get
each l ine r ight. Don ' t  worry  i f  you
don't unders tand t h e  hexadec imal
System, as long as you can compare
two characters on the screen with the
corresponding two characters in  the
magazine y o u  c a n  u s e  o u r  l i n e
checking program.

Type in  the Checksum Program,
make sure that you've not made any
mistakes and save i t  t o  tape or  disk

Keypress

CRSR left/r ight

SHIFT & CRSR left/r ight

CRSR up/down

SHIFT & CRSR up/down

fi key

SHIFT & I I  key

f3 key

SHIFT & f3 key

f5 key

SHIFT & f5 key

r  key

SHIFT & 17 key

CER/HO ME

S II I FT & CLR/HO ME

CTRL & 9

CTRL & 0

Easy Entry  C64

immediately because i t  w i l 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 o f  each programming
session, load Checksum and r un it .
The screen will turn brown with yellow
characters and each time you type in a
line and press the RETURN k ey  a
number w ill appear on the screen in
white. This should be the same as the
corresponding value in the magazine.

lithe 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 y ou
find the error s imply correct i t  and

YOUR COMMODORE SERIOUS USERS GUI DE
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Mnemonic Symbol Key press
[BLACK]

[WHITE]

[RED!

[CYAN]

[PURPLE]

(GREEN]

[ BLUE]

[YELLO W]

[POUND'

[ L A RRO W]

U P A R R O W ]

[PII

[INST]

[REV T]

[Cletteri

[Sletterl

zrzii 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

press RETURN again.
I f  you want to turn () lithe checker

simply type SYS49I52 and the screen
will return to the familiar blue colours.
You can then do whatever it was you
wanted to do and if  this doesn't use the
area where Checksum lies you can go
back t o  i t  w i t h  t h e  s ame S Y S
command.

No system is  foolpr oof  but  the
chances o f  two errors cancelling one
another out  arc  so remote that we
believe our  listings are more reliable
than any other magazine in the world.
So get typing!



Hashing it with
Commodore

PROGRAMMI:\

We would all like to make more use of data tiles hut
lack o f clear advice as to how to index/retrieve the data

often deters programmers  from using relative files to
their full advantage

A
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databases employing relative files is that
of not being able to rapidly read records
without specify ing the  D O S record
number. C le a r ly ,  s ear c hing a n d
comparing in record number sequence
through an entire data tile in order to find
one record defeats the purpose of random
access tiles. Imagine being able to access
a record by defining the data of one or
a combination of more than one field_

For example i f  you have a relative
data tile containing six fields:

SURNAME
FIRSTNAME
BIRTH DATE
STREET

N

COUNTY

You may  need t o  fi nd a  record by
specify ing t h e  S U R N A M E  a n d
FIRSTNAME without even knowing by
what record number the data had been
tiled, The purpose of  a good database
would preclude you keeping a lis t  o f
record numbers and records so it would
be most unlikely that you would know the
DOS record number anyway.

The solution to this problem of how
-= t o  find records by specifying the data lies
▪ i n  the maintenance of one or more HASH
4  FILES. Yes, you may say "why HASH
k4 a  program that's probably already a
• H ASH ' ? "  well hashing doesn't quite mean
• t o  make a mess of it!

One creates a number called a hash;kb
t: number by  performing a mathematical
C.,'• calculation upon the data in defined data

fields. That hash number (referred to
CO hereafter as  HASH( NoM i s  ideally

unique to any set of data. Let us take for
example, t h e  fo llowing record and
perform a calculation upon it.

The record could be as shown in
Figure I

A short Basic programs normally a
subroutines such as that in Figure 2 could
be used to work  out the HASH(No.)

NOTE although I have used variable
names o f  more than two characters
length. Commodore Bas ic  w i l l  on ly
recognise the first two letters.
The variable MF (multiplication factor)
is calculated to give the appropriate range
of HASH(lslo.) numbers and the SF
(subtraction factor) lowers the range
minimum t o  zeros T h e  range mus t
generally' be twice the total number of
possible records to be written — this
reduces the chance of a double up of the
unique HASH(No.) numbers.

Lets u s  tak e another  wor k ing
example. I f  we apply the formula in the
program in Figure 2 we will find that the
name HENRY BLOGGS produces a
HASMNo.) o f  791. The name JULIA
FORSE produces a HASH(No,) of 1359.

Writing data
Right. how do we use this HASH(No.)?
We find the next available record number

(from a  s equent ia l fi l e  n a m e d
LASTUSEDDAT) and wr ite the s ix
fields of data into that record number in
the main datatile, MAINDATA• DAT. We
then calculate HASH(No.) and write the
used record number as DATA into record
no HASH(No_)  i n  t h e  index  fi l e
INDEX.DAT

Well, that may seem complicated but
by the careful us e o f  t iles  a  very
retrievable database can be structured.

Getting it  back
Reading records is a reverse of the above
although a little simpler. the user is asked
for the SURNAMS and FIRNAMS of the
record that is  required to be retrieved.
The HASH(lsto.) is then calculated with
exactly the same formula, it  will be the
same as i t  was when the record was
written as nothing has changed in the
calculations. The data is then read from
record n u m b e r   H ASH ( N o . )  i
nINDEX.DAT T hat  data w i l l  be  the
record number that the six fields of DATA
were written to in MAINDATA.DAT so
it only  remains to read that data from
M A I NDATA DAT_

If you can forsee that you may need
to search for  data by  other fi elds or
combinations of fields, more index files

Figure 1
HELDNO
1
2
3
4
5
6

FIELDNAME F I E L D T Y P E
SURNAMS A L P H A
FIRNAMS A L P H A
BIRDATS A L P H A
STREETS A L P H A
TOWNS A L P H A
COUNTYS A L P H A

DATA
BLOGGS
HENRY
200953
56 THE CLOSE
HORNCHURCH
ESSEX

YOUR COMMODORE SERIOUS USERS (WI DE



GET D AT A &
VALI D ATE

Jr

CALCULATE
HASH=

GET N EXT
AVAI L ABL E

RECORD N O I RN/
FROM

'LATESTN O D AT '

WRITE R N  TO
RECORD NO

H ASH
-  
I N

'I N D EX.D AT'
I R ELATI VE

FILE)

WRITING

could be maintained -  these could even
be created at a later date by reading the
MAINDATA.DAT file sequentially and
creating additional index hash files.

Duplicates
Now, one obvious problem is that of a
HASH(No.) occurring more than once.
To safeguard against this possibility.
before writ ing t o  record number
HASH(No.) in 1NDEX.DAT. read that
record to ensure that no data exists. I f  it
does g o  down and read the next record
and when you find a blank one. use that.
Accordingly this means that after looking
up a record in INDEX.DAT and reading
the p o i n t e d  r e c o r d  f r o m
MAINDATA.DAT. you must compare it
with the specified data to ensure that it
is the correct one.lf it is not. go back to
1NDEX.DAT an d  re a d  t h e  n ext
HASH(No.) down and read the record
pointed to in MAINDATA.DAT. Keep
doing this until you find the match.

Mathematics will show you that the
chances of a double up of a HASH(Na)
are unlikely as long as you have a
maximum HASH(Na
.
)  o f  t w o  
t i m e s  
t h e

maximum number o f  records t o  b e
written into MAINDATA,DAT.

Getting NW and SF
To calculate MF and SE one must define
the characters that we are going to hash
and index against. Take the example
given. The maximum HASH(No.) will
occur if the name is ZZZZZZ ZZZZZZ
(SURNAMS a n d  F I R N A M S
respectively), The minimum HASH(No..)
will occur i f  the name is AAAAAA

'M AI N D ATA.D AT'
M AI N  R EL AT I VE

D ATAFI LEI

WRITE D AT A
TO RECORD N O

RN I N
M AI N D AT A D AT '

Figure 3

GET D AT A T O BE
SEARCHED FOR &

VAL I D AT E

CALCULATE
HASH=

READ RN
FROM

RECORD N O
HASH= I N

'I N D EXD AT '

READING

AAAAAA ( SURNAMS and FIRNAMS
respectively).

To calculate the range of possible
HASH(No.), o n e must decide t he
maximum number o f  records t o  be
written to MA1NDATA.DAT. Lets take

he maximum here as 1200 records. We
heretbre require a HASH(No.) range of

0000-2400 and as  each record i n
1NDEX.DAT will occupy four bytes (
2400 has four characters). the total space
to be occupied by INDEX.DAT will be
2400'4=9600 bytes.

The variable SF is chosen to move
the range of  minimum HASH(No.) -
maximum HASH(No.) to 0000 - 2400

O.K. this may a l l  seem rather
complex and time consuming but if  you
have any doubts to the speed o f  this
system try the following:

YOUR COMMODORE SERIOUS USERS GUI DE
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Set up a dummy data file with six
fields of random dummy data in each
record(have 1000 records). Hide a record
of known data near the end of it at say.
record number 941. Now, OPEN and
READ the file in sequential order from
record number one and at each record
compare the read data with that known
to be 'hideing'.

Go away and have lunch and if you're
lucky the experiment may have found the
'hidden' record by the time you return.

Try setting up a small system as
described above with an indexed HASH
file and RUN it, You will now appreciate
what relative data files and good indexing
is all about!

Multiple hash files
A word of caution. Before deciding to
index every field or every combination of
fields consider what the most likely
unique fields will be. Index files occupy
a significant amount of disk space and I

Figure 2
10 S U R N A M S =
-
1 3 L O G G S
-
:  
F I R N A
M S = " H E
N R Y "

20 H A S H S T R I N G S = LEF1'S(SURNAMS,3)+LEFTS(FIRNAMS,3)
30 P R I N T  HASHSTRINGS: REM IT  SHOULD BE "BLOHEN"
40 FORI=II06:H(1)=ASC(MIDS(HASHSTRINGS,1,1-1-1)):NEXTI
50 MF =6 ,641E- 11 :  SF=724: REM SEE TEXT
60 HASHINo.)=(INT014(1)*H(2)*H(3))-1-(H(4)*H(5)*H(6))*MF))-SF:

REM DO THE CALCULATION
70 P R I N T  HASH(No.): REM IT  SHOULD BE 791

found i t  unnecessary in  the example
database t o  index more than tw o
combinations. I  h a v e  in d exed
SURNAMS/F1RNAMS together and
SURNAMS/B/RDATS together as it  is
very unlikely to find two BLOGG's with
the same BIRDATS. In fact on a base of
2700) records, no two have ever matched
in that way. So, despite Commodore's
deploringly slow DOS. quite a workable
database has been created.

The simple flowchart in Figure 3
summarises the use of hash files, both
writing or creating and reading.

VARIABLES:
F1(1) Is the left most character form the string SURNANIS
H(2) Is the second character from the string SURNAMS
H(3) Is the third character from the string SURNAMS
H(4) Is the left most character from the sting FIRNAMS
H(5) Is the second character from the string FIRNAMS
H(6) Is the third character from the string FIRNAMS
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Fast
Formatter

Fed up with waiting for your disks to be tbnnatted? Speed
things up with this handy program.

F
a
s
t  
F
o
r
m
a
t
t
e
r  
i
s  
a  
u
t
i
l
i
t
y  
t
h
a
t
.  
q
u
i
t
e

simply, fully  formats a disk with ID in
a fraction under 10 seconds.

The routine will no doubt gain most
benefit w h e n  inc luded  w i t h i n  a
database/filing program that calls upon a
disk routine before saving fi le  data.
Provision for listing the directory of a disk
without destroying a program in memory
is also made.

Getting it in
The program is presented here in the form
of a Basic loader. This should be typed
in us ing t he  SYN T AX CHECKER
program that c an be  found o n  the
LISTINGS page of this magazine. Once
you RUN the program it will POKE the
necessary machine code into memory.
Should you want to SAVE the machine
code f o r  later  retr ieval b y  another
program etc. then you can do so with the
following instructions:

POKE43.0:POKE44,202:POKE45.168:
P0KE46.207:SAVE"MIL:.8

Using the program

The routine is screen—option driven and
should cause no problems. To activate the
routine a SYS call is  required. To start

the program simply type:

SYS 51712

Now you can format a blank disk without
the normal 80—second wait!!

I
P
R
O
G
R
A
M
-  
F
A
S
T  
F
O
R
M
A
T
T
E
R

30 4  RE M •  1 0  SECOND FORMATTER

25 8  REM •  RE S I DE NT I N  H I G H  ME
M •

OF 1 2  REM •  TO  ACTI UATE  RO UTI NE
•

F2 1 6  REM •  ' S Y S  5 1 7 1 2
. •
EE 2 0  RE M •  W I L L  RE S E T TO  WARM

•
C3 2 4  REM •  S TART WHEN F I N I S H E D

•
OE 2 8  RE M •  T H U S  KE E P I NG  B A S I C

•
93  3 2  REM •  M E M O R Y  I N T A C T .

•
C9 3 6  REM •  BY  BE N WELLBAY 1 9 6 6

•
DA 4 0  REM •  FO R Y O U R  COMMODORE

' •
01 4 4  F 0 R I - 5 1 7 1 2 T 0 5 3 1 6 0 : R E A D A : P

O KE I , A : C- C . A: NE X T
Fl  4 8  I FC<>1 7 6 6 1 8 THE NP RI NT"E RRO

R I N  D A TA ! " : E N D

16 S O  DATA 7 6 , 1 2 6 . 2 0 5 , 1 6 5 , 1 8 6 , 2
0 1 , 8 , 1 7 6 , 4 , 1 6 9 , 8 , 1 3 3 , 1 2 5 , 1 6 95,152

73 5 1  DATA 2 0 7 , 1 6 0 . 2 0 2 , 3 2 , 1 3 4 , 2
0 2 , 1 5 8 , 6 , 1 5 2 , 1 8 3 , 1 6 0 , 2 0 3 , 3 2 ,
1 3 4 , 2 0 2 , 1 5 9

E2 5 2  DATA 7 , 1 5 2 , 1 6 9 . 1 E 0 , 2 0 4 , 3 2.134,2o2,169,1,162,132,150,o,141,2o2
79 5 3  DATA 2 0 2 , 1 4 2 , 2 0 0 , 2 0 2 , 1 4 0 ,

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

93 5 4  DATA 0 , 1 8 5 , 1 8 7 , 2 0 2 , 3 2 , 1 6 8
, 2 5 5 , 2 0 0 . 1 8 2 , 6 . 2 0 8 , 2 4 5 , 1 5 0 , 0
, 1 7 3 , 1 6 7

78 5 5  DATA 2 , 3 2 , 1 6 8 , 2 5 5 . 3 2 , 1 7 4 ,
2 5 5 , 1 5 2 , 0 , 1 6 0 , 5 , 1 4 2 , 1 8 2 , 2 0 2 ,
1 4 0 , 1 5 3

60 5 5  DATA 2 0 2 . 3 2 , 1 2 3 , 2 0 2 , 1 5 0 , 0
, 1 8 5 , 1 8 9 , 2 0 2 , 3 2 , 1 6 8 , 2 5 5 . 2 0 0 ,
1 9 2 , 5 , 2 0 8

98 5 7  DATA 2 4 5 . 3 2 , 1 7 4 , 2 5 5 , 2 3 4 , 3
2 , 1 2 3 , 2 0 2 , 7 6 , 1 7 4 , 2 5 5 , 1 5 5 , 1 8 6
, 3 2 , 1 7 7 , 2 5 5

93 5 8  DATA 1 6 9 , 1 1 1 , 3 2 . 1 4 7 , 2 5 5 , 9
5 , 1 4 1 , 1 6 5 , 2 0 2 , 1 3 4 . 2 5 1 , 1 3 2 , 2 5
2 , 1 6 0 , 0 , 1 4 0

134 5 9  DATA 1 8 4 , 2 0 2 , 3 2 , 1 2 3 , 2 0 2 , 1
5 2 , 0 , 1 6 8 , 1 8 1 , 2 0 2 , 3 2 , 1 6 8 , 2 5 5 ,
2 3 2 , 2 2 4 , 5

YOUR COMMODORE SERIOUS USERS GUIDE
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AF 6 0  DA TA  2 0 8 , 2 4 5 , 1 8 2 . 3 2 , 1 7 7 , 2
5 1
,
3
2 .
1 5
8 ,
2 5
5 ,
2 0
0 ,
2 0
2 ,
2 0
8 ,
2 4

7 , 3 2 , 1 7 4 , 2 5 5
E3 6 1  DA TA  1 8 2 . 0 , 2 0 8 , 2 1 9 , 8 6 , 7 7 ,

4 5 . 8
7
,
2 2 4 ,
7 . 3 2
,
2 3 4 ,
2 3 4 ,
7 7 . 4
5

, 5 9
F3 6 2  DA TA  0 , 5 , 2 3 4 . 2 3 4 , 2 3 4 . 7 7 , 4

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

BO 6 3  DA TA  1 2 1 , 5 , 1 3 3 , 1 8 , 1 7 3 , 1 2 2
, 5 , 1 3 3 , / 9 . 1 5 3 , 1 , 1 3 3 , 3 4 , 1 6 9 , 1
0 , 1 3 3

AS 6 4  DA TA  1 8 6 . 1 2 0 . 1 7 3 , 0 , 2 9 , 9 , 4
. 1 4 1 , 0 , 2 8 , 1 6 9 . 4 5 , 1 3 3 , 7 4 , 3 2 , 1
47

00 S S  DATA 5.1913,74,20e,24s,162
, 0 , 3 2 . 1 5 0 , 5 , 3 2 , 1 8 9 , 5 , 1 5 9 , 2 3 9
, 141

62 6 6  DA TA  1 2 , 2 8 , 3 2 . 0 , 5 , 1 3 3 , 1 8 2
.
1
7
3
.
0
,
2
8
,
4
1
,
2
5
1
.
1
4
1
,
0
,
2
8
,
1
6

9
92 5 7  DA TA  2 3 5 , 1 4 1 , 1 2 , 2 8 , 8 8 , 1 4 4

,
1
,
9
6
,
3
2
,
1
4
8
,
7
,
1
5
9
,
1
8
,
1
3
3
.
6
,

169
08 6 8  DA TA  0 , 1 3 3 , 7 , 3 2 , 2 0 0 , 7 , 3 2 ,

1 8 0 ,
7
,
1 6 8 .
2 5 5 ,
1 4 1 .
1 , 3 ,
2 3 0 ,
7

F2 5 8  DA TA  3 2 , 2 0 0 , 7 , 7 6 , 5 , 2 0 8 , 6 6
,
7
5
,
6
5
,
7
8
,
7
5
,
1
5
0
,
1
6
0
,
1
5
0
,
1
6
0

, 1 5 0
58 7 0  DA TA  1 5 0 , 1 5 0 . 1 5 0 , 1 6 0 , 1 6 0 ,

1 6 0
,
1 6 0
,
1 5 0
,
5 6 ,
8 7 ,
1 6 0
,
5 0 ,
6 5 ,

1 6 0 , 1 6 0 , 1 6 0
69 7 1  DA TA  1 5 0 , 1 6 0 . 2 , 1 7 4 , 0 , 2 8 , 2

3 2 , 3 2 , 1 6 0 , 5 , 1 3 6 , 2 0 8 , 2 4 5 , 2 3 0 ,
3 4 , 7 6

15 7 2  DA TA  1 8
9 . 5 , 1 5 0 , 2 ,
1 7 4 , 0 , 2 8

, 2 0 2 , 3 2 , 1 6 0 , 5 , 1 3 5 , 2 0 8 , 2 4 6 . 9 5
, 1 3 8

A7 7 3  DA TA  4 1 , 3 , 1 3 3 . 1 8 7 , 1 7 3 , 0 . 2
8
,
4
1
,
2
5
2
,
5
,
1
8
7
,
1
4
1
,
0
,
2
8
,
1
6
8
,

27 7 4  DA TA  1 3 3 , 1 8 7 , 1 6 2 , 0 , 2 0 2 , 2 0
9
.
2
5
3
.
1
9
8
,
1
8
7
,
2
0
8
.
2
4
9
,
9
6
,
1
5
5

, 3 4 , 3 2 , 7 5
85 7 5  DA TA  2 4 2 , 1 3 8 , 1 0 , 1 0 , 1 0 , 1 0 ,

1 0
,
1 3
3 ,
6 1
3 ,
1 7
3 ,
0 ,
2 8
,
4 1
,
1 5
9 ,
6
,

68
45 7 6  DA TA  1 4 1 , 0 , 2 8 , 9 6 . 1 7 3 , 1 2 , 2

8 , 4 1 , 3 1 . 9 , 1 5 2 , 1
,
t 1 , 1 e , 2 0 , 1 6 9 ,

255
50 7 7  DA TA  1 4 1 , 3 , 2 8 , 1 4 1 , 1 , 2 8 , 8 6

, 1 5 5 , 3 4 . 3 2 , 7 5 , 2 4 2 , 1 3 3 , 5 7 , 3 2 ,
213

81 7 8  DA TA  5 , 1 5 9 . 2 5 5 , 1 4 1 , 1 , 2 8 . 1
5 9
.
0 .
1 3
3 ,
1 8
8 .
1 7
0 ,
1 5
8 ,
1 5
5 .
5 7
,

1 5 3 , 0
6A 7 8  DA TA  3 , 1 6 5 , 1 8 8 . 1 5 3 , 2 , 3 , 1 6

5
,
3
4
,
1
E
3
,
3
,
3
,
1
6
5
,
1
9
,
1
5
3
,
4
,
3

03 8 0  DA TA  1 6 5 , 1 8 , 1 5 3 , 5 , 3 , 1 5 8 , 1
5
,
1
5
3
,
5
.
3
,
1
5
3
.
7
,
3
.
1
5
9
,
0
,
8
9

48 8 1  DA TA  2 , 3 , 8 8 , 3 . 3 , 8 9 , 4 , 3 , 8 9
, 5 , 3 , 1 5 3 , 1 , 3 , 2 4 , 1 5 2

7A e e  DA TA  1
0 5 , 8 , 1 5 8 ,
2 3 0 , 1 8 8 .
1 5

6 j0e ,197 ,57 ,144 ,193 ,152 ,72 ,
2 3 2 , 1 3 8 , 1 5 7

26 8 3  DATA 0 ,4 ,e32 ,208 ,250 ,169 ,
7 5
,
1 4
1 ,
0 ,
4 .
1 6
9 ,
3 .
1 3
3 ,
4 9
,
3 2
, 4

a
7F 8 4  DA TA  2 5 4 . 1 0 4 . 1 5 8 , 1 3 6 , 3 2 , 2

2 9
,
2 5
3 ,
3 2
,
2 4
5 .
2 5
3 ,
1 5
9 ,
4 ,
1 3
3 .

4 8 , 3 2 . 2 3 3
4F 8 5  DA TA  2 4 5 , 1 3 3 , 5 8 , 3 2 , 1 4 3 , 2 4

7
,
1
6
9
,
0
,
1
3
3
.
5
0
,
1
5
9
,
2
5
5
.
1
4
1
,
1

, 2 8 , 1 5 2
41 B G  DATA 5 ,90 ,254,1e4,202,208

. 2 5 0 , 1 5 2 , 1 0 . 1 6 4 , 5 0 , 8 0 , 2 5 9 , 1 8
4 , 1 9 9 , 0

OF 8 7  DA TA  3 , 1 4 1 , 1 . 2 8 , 2 0 0 , 2 0 2 , 2
0 8 . 2 4 3 . 1 3 2 , 5 0 , 1 6 2 , 8 , 8 0 , 2 5 4 , 1
8 4 , 1 6 9

2F 8 8  DA TA  8 5 , 1 4 1 , 1 . 2 8 . 2 0 2 , 2 0 8 ,
24s,169,255,162,6,e0,254,1134
,141,1

43 8 9  DA TA  2 8 , 2 0 2 . 2 0 8 , 2 4 7 , 1 5 2 , 1
8 7
,
8 0
,
2 5
4 ,
1 8
4 .
1 8
9 ,
0 ,
1 ,
1 1
1 .
1 ,

2 8 , 2 3 2
07 9 0  DA TA  2 0 8 , 2 4 4 , 1 5 0 , 0 , 8 0 , 2 5 4

, 1 8 4 , 1 7 7 , 4 8 . 1 4 1 , 1 , 2 8 , 2 0 0 , 2 0 8
, 2 9 5 , 1 5 9

97 9 1  D A TA  8 5 , 1 5 2 , 8 . 9 0 , 2 5 4 , 1 8 4 ,
1 1 1 , 1 , 2 8 , 2 0 2 , 2 0 8 , 2 4 7 , 1 9 8 , 1 8 8
, 2 0 8 , 1 5 4

C2 9 2  DA TA  8 0 , 2 5 4 , 1 8 4 , 8 0 , 2 5 4 , 1 8
4
,
7
5
,
0
,
7
,
3
2
,
0
,
2
5
4
,
1
5
5
,
1
8
2
.
2
0

8 , 3
89 9 3  DA TA  7
6 , 1 0 3 , 7 , 1
6 8 , 2 0 0 , 1 3
3

, 1 8 9 , 1 5 5 . 6 7 , 1 3 3 , 1 8 8 , 1 5 9 . 0 , 1 3
3 , 5 0 , 3 2

58 9 1  DA TA  1 1 9 , 7 , 1 6 2 , 1 0 , 1 8 4 , 5 0 ,
8 0 , 2 5 4 , 1 8 4 , 1 7 3 , 1 , 2 8 , 2 1 7 , 0 . 3 ,
208

SD $ S  DA TA  4 8 . 2 0 0 , 2 3 0 , 5 0 , 2 0 2 , 2 0
8
,
2
3
9
,
3
2
,
1
1
8
.
7
,
1
6
0
,
1
8
7
,
8
0
,
2
5

4 , 1 8 4 . 1 7 3
02 8 6  DA TA  1 , 2 8 , 2 1 7 , 0 , 1 . 2 0 8 , 2 5 ,

2 0 0 , 2 0 8 . 2 4 2 , 1 6 2 , 2 5 2 . 8 0 . 2 5 4 , 1
8 4 , 1 7 3

4 3  9 7  DA TA  1 . 2 8 , 2 0 9 , 4 8 , 2 0 8 , 1 1 . 2
0
0
,
2
0
2
,
2
0
8
,
2
4
2
,
1
9
8
,
1
8
8
,
2
0
8
,
1

9 3 , 7 5 , 1 0 3
E8 9 8  DA TA  7
,
1 9 8 , 1 8 9 ,
2 0 8 , 1 7 8 ,
1 9

8 , 1 8 6 , 2 4 0 , 3 . 7 6 . 0 , 5 , 1 5 9 , 3 , 5 6 ,
SG

11 9 8  DA TA  1 5 5 , 3 4 , 2 0 1 , 3 5 , 2 4 0 . 6 ,
3 2 , 1 3 0 , 5 , 7 6 , 0 , 6 , 1 6 9 , 1 , 2 4 , 8 5

A? 1 0 0  DA TA  1 5 9 . 2 0 8 , 1 4 1 , 5 , 2 4 , 1 6
9
,
3
.
4
4
.
5
.
2
4
,
1
6
.
1
2
,
4
4
,
0
,
2
8
,
4
8

78 1 0 1  DA TA  2 4 6 , 1 7 3 , 1 , 2 8 , 1 8 4 . 1 5
0
,
0
,
9
6
,
1
0
4
,
1
0
4
,
7
5
,
8
8
,
7
,
3
2
,
1
9

0 . 7
3F 1 0 2  DA TA  1 5 9 , 3 , 1 3 3 , 1 1 0 . 3 2 . 1 8

3
,
2
3
8
,
1
6
0
.
2
7
,
1
8
5
,
1
0
3
,
5
,
1
5
3
,
1

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

.
3
.
1
5
9
,
4
2
,
1
4
1
,
3
,
3
,
1
6
9
,
1
7
.
1
4
1

. 7 2
F7 1 0 4  DA TA  3 , 1 5 9 , 2 5 2 , 1 4 1 , 7 3 , 3 ,

9 5 , 1 5 0 . 0 , 1 5 2 , 1 5 3 , 0 , 3 , 2 0 0 , 2 0 8
, 2 5 0

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

4 , 1 5 0 , 0
57 1 0 5  DA TA  1 9 6 , 3 2 , 2 0 7 , 2 4 0 , 5 , 3 2

,
2
2
,
2
3
1
,
2
0
0
,
2
0
8
,
2
4
5
,
1
5
8
,
1
8
5
,

5 9 , 2 0 7 , 2 4 0
78 1 0 7  DA TA  5 , 3 2 , 2 2 , 2 3 1 , 2 0 0 , 2 0 8

,
2
4
5
,
3
2
,
1
9
.
2
0
5
,
1
5
0
.
0
,
1
8
5
,
7
4
,

2 0 7 , 2 4 0
8A 1 0 8  DA TA  6 , 3 2 , 2 2 . 2 3 1 , 2 0 0 , 2 0 8

,
2
4
5
,
3
2
,
7
0
,
2
0
5
.
3
2
,
9
,
2
0
7
.
1
6
0
,

1 . 1 3 2
311 1 0 8  DA TA  2 1 2 , 1 8 5 , 8 8 . 2 0 7 , 2 4 0 ,

6
,
1
5
3
,
2
4
0
,
4
,
2
0
0
,
2
0
8
,
2
4
5
,
3
2
,
3

,2aa,160
CO 1 1 0  DA TA  0 , 1 8 5 , 1 2 0 . 2 0 7 , 2 4 0 , 8

.
1
5
3
,
2
4
0
,
4
.
2
0
0
,
2
0
8
,
2
1
5
,
3
2
,
2
4

3 . 2 0 6 , 2 0 8
FF 1 1 1  D A TA  3 , 3 2 , 1 2 3 . 2 0 5 , 1 5 0 , 0 .

1 8 5
,
1 0 3
,
2
0
7
,
2 4 0
,
6 . 1
5 3 .
2 4 0
. 4 ,

2 0 0 . 2 0 8
CA 1 1 2  DA TA  2 4 5 . 3 2 , 2 4 3 , 2 0 5 , 2 0 8 ,

1 9
,
3 2
,
9 ,
2 0
7 ,
2 3
4 .
2 3
4 ,
2 3
4 ,
1 6
0
,

0 , 1 3 2 , 2 1 2

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

2 3 1 , 9 6 , 2 3 4
75 1 1 4  DA TA  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 , 2 3 4
. 2 3 4 . 2 3 4 , 2 3 4 , 2 3 4

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

1 4 4 . 2 0 7 , 2 0 0
02 1 1 6  DATA 201,13,e00,e45,19E,

1 8
,
1
4 1
,
5 ,
3 2
,
1 1
4 ,
2 0
5 .
2 4
0 ,
2 3
0 ,

1 3 5 , 1 5 2 , 2 9 0
CS 1 1 7  DA TA  2 3 2 , 2 0 0 , 1 5 9 , 1 6 0 , 1 5 3

, 1 4 3 , 2 0 7 , 1 9 2 . 1 8 , 1 4 4 , 2 4 5 . 1 3 6 ,
1 8 5 , 1 4 4 , 2 0 7 . 1 5 3

28 1 1 8  DA TA  5 4 , 2 0 3 , 1 3 5 , 1 5 , 2 4 7 , 9
5 , 1 5 8 , 1 , 1 3 3 , 2 1 2 , 1 6 0 , 0 , 3 2 , 2 0 7
, 2 5 5 . 1 5 3

84 1 1 9  DA TA  1 9 4 , 2 0 7 , 2 0 0 . 2 0 1 , 1 3 ,
2 0 8
,
2
4 5 ,
1 8 2
,
3 , 2
4 0 ,
5 , 3
2 , 1
1 0 ,
2

0 5 , 7 6 . 7 0
3F 1 2 0  DA TA  2 0 5 , 1 7 3 . 1 4 1 , 2 0 7 . 1 4 1

,
7
2
,
2
0
3
,
1
7
3
.
1
4
5
,
2
0
7
,
1
4
1
.
7
3
.
2

0 3 , 9 6 . 1 9 2 , 1
90 1 2 1  DA TA  2 4 0 , 2 5 1 , 1 5 9 , 2 0 , 3 2 , P

2
,
2
3
1
,
1
3
5
,
2
0
8
,
2
4
8
,
9
5
,
1
5
9
,
0
,
1

3 3 , 2 1 2 , 1 6 9
7
4  
1
2
2  
D
A
T
A 
1
4
7
,
3
2
,
2
1
0
,
2
5
5
,
0
3
4
,

2 3 4
,
2 3
4 . 2
3 4 ,
1 5 9
.
1 , 1
3 3 ,
1 8 3
, 1 5

8 , 2 0 7 , 1 3 3 , 1 8 8
54 1 2 3  DA TA  1 5 9 . 1 3 4 , 1 3 3 , 1 8 7 , 1 5 9

, 9 5 , 1 3 3 , 1 8 5 , 3 2 , 2 1 3 , 2 4 3 , 1 5 5 , 1
8 6 , 3 2 , 1 8 0 . 2 5 5

88 1 2 4  DA TA  1 5 5 , 1 8 5 , 3 2 , 1 5 0 , 2 5 5 ,
1 5 9 , 0 , 1 3 3 , 1 4 4 . 1 6 0 , 3 , 1 3 2 , 1 8 3 ,
3 2 , 1 5 5 . 2 5 5

91 1 2 5  DA TA  1 3 3 . 1 9 5 . 3 2 , 1 5 5 , 2 5 5 ,
1 3 3 , 1 9 5 , 1 5 4 , 1 4 4 , 2 0 8 . 5 3 , 1 6 4 , 1
8 3 , 1 3 5 , 2 0 8 , 2 3 5

CS 1 2 6  DA TA  1 6 0 . 6 , 1 5 9 , 3 2 , 3 2 , 2 2 ,
2 3 1 , 1 3 5 , 2 0 8 , 2 5 0 , 1 5 5 , 1 9 5 , 1 5 5 ,
1 9 5 , 3 2 , 2 0 5

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

F2 1 2 8  DA TA  5 . 3 2 , 2 2 , 2 3 1 . 7 5 , 2 1 4 ,
2 0 5 . 1 5 9 , 1 3 , 3 2 , 2 2 . 2 3 1 , 1 5 0 , 2 , 2
0 8 , 1 8 7

47 1 2 9  DA TA  7
5 , 5 5 , 2 4 5 ,
3 2 . 2 2 8 , 2 5

5 . 2 0 8 . 2 5 1 , 3 2 , 2 2 8 , 2 5 5 , 2 4 0 , 2 5 1
. 2 0 1 , 8 9 , 2 0 8

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

3C 1 3 1  DA TA  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 . 2 3 9
, 2 3 4 , 2 3 4 . 9 6 , 2 3 4

13 1 3 2  DA TA  1 4 7 , 1 3 , 3 2 , 7 0 ,
7
9 , 8 2 ,

7 7 , 5 5 . 8 4 , 8 4 . 6 9 . 8 2 , 3 2 , 7 9 , 8 0 , 6
9

84 1 3 3  DA TA  8 2 , 6 5 . 8 4 , 7 3 . 7 8 , 7 8 . 6
5 , 7 5 , 3 2 . 5 8 , 0 , 1 3 , 3 2 , 6 8 , 7 3 , 8 3

17 1 3 4  DA TA  7 5 , 3 2 , 7 8 , 6 5 , 7 7 , 6 9 , 3
2 , 4 2 , 3 2 . 0 , 1 3 , 3 2 , 5 8 , 7 3 , 8 3 . 7 5

D3 1 3 5  DA TA  3 2 , 7 3 , 4 6 , 5 8 , 4 6 . 4 2 . 3
2 , 0 , 3 2 . 5 . 1 5 , 1 8 , 1 3 , 1 , 2 0 . 2 0

F9 1 3 5  DA TA  9 , 1 4 , 7 . 4 5 , 4 5 , 3 2 , 0 , 3
2 , 1 , 1 4 . 1 5 , 2 0 . 8 , 5 . 1 8 , 3 2

BC 1 3 7  DA TA  4 , 9 , 1 9 , 1 1 , 3 2 , 5 3 , 3 2 ,
0 , 3 2 , 3 , 1 , 2 0 . 1 , 1 2 , 1 5 , 7

18 1 3 8  DA TA  2 1 . 5 , 3 2 , 5 3 , 3 2 , 0 , 3 5 ,
1 4 , 2 5 4 , 2 4 6 , 8 3 , 0 , 0 , 0 , 0 , 0

90 1 3 9  DA TA  6 6 , 8 7 , 1 3 , 1 6 0 . 1 6 0 , 1 5
0 , 1 6 0 , 1 5 0 , 1 5 0 , 1 5 0 . 1 6 0 . 1 5 0 , 1 5
0 , 1 6 0 , 1 6 0 , 1 5 0

F2 1 4 0  DA TA  1 5 0 , 1 6 0 , 0 , 2 5 5 , 0 , 2 , 0
, 1 5 , 2 5 5

YOUR COMMODORE S E M I S  USERS GUIDE
9
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MULTIFILE 64
A database that can easily be tailored to your own needs.

For C154 plus disk drive.

M
u
I t
i f
i l
e  
i
s  
a  
d
i
s
k
-
b
a
s
e
d  
d
a
t
a  
f
i
l
i
n
g

program. It has been constructed to offer
the routines necessary f o r  such a
program, such as input and retrieval of
data, as well as printing out neatly in
columns. However it has been designed
to allow it to be easily tailored to suit your
own requirements. I t  could easily be
converted to handle names and addresses
(for personal use or club records), a
collection catalogue, a  stock control
index, in fact the possibilities are endless.

Storing large amounts of array data
in Basic introduces large time delays in
array handling, so the main data storage
routines of this program have been written
in machine code. However, the main
program i s  i n  Basic f o r  ease o f
customisation for your own use.

Multifile comprises of two programs;
the first is a Basic loader program for the
machine code section.this loads the
machine code (in a  series o f  DATA
statements) into memory at 49152. When
the data is correct, the machine code
section (just under lk) is SAVEd as a
machine code fi le to  disk. The main
program can then load this file directly,
and the loader with the machine code data
need only he used once, hence saving
time when the program is in use.

The second program is the Basic
section of the filing system itself, and
provides easy access to the machine code
routines used.

Data storage
The data is stored by the program in a
series of records, each record comprising
of a  series o f  data items about one
particular item. Each of these data items
is called a field. The data is stored as in
Figure L

Maitifile will handle up to 10 fields,
and up to 255 records in a tile. Field
length is not fixed, but the total length of
all fields must not exceed 255 characters
(this should not be a problem if a printout
of the fi le on a  standard 80-column
printer is desired). The number of records
in the tile is updated as the program is
used, but the number of fields required
and their lengths must be set up as part
of the program before any data files are
created. Several versions of the program
would required to be kept i f the program
was used f o r  a  variety o f  Wine,
applications.

Setting up for use
The only lines needing to be changed in
the Basic program are lines 500-560
(though the program title in lines 210 and
1000 could be altered also), and these
should be changed to your requirements
as you enter the listing. Line 500 defines
variable F. the number of fields in the files
handled. Lines 510-520 define the length
(ie. number of characters) of each of the
fields (if F is less than 10, the unused field
lengths should be set to zero), and lines
530-560 define the titles of each of the
fields. These titles are used within the
program to refer to the columns, and are
also printed as a header on any printout
of the tile. Note that the length of the title
must be the same as the corresponding
field size, otherwise an error will occur
on running the program. If necessary, the
field titles should be filled out with spaces
eg. i f  F L ( 2 ) =  1 0 .  t h e n
F T S ( 2 ) =
-
S U R N A
M E . . .
-
.  
W i
t h  
t h
e s
e

variables defined correctly, the program
is ready to run.

The memory used by the program is
as follows: 6 bytes + F bytes (F=number

YOUR COMMODORE SERIOUS USERS GUIDE
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of fields) + record storage. Each record
uses memory as follows: 2  bytes +  F
bytes + I byte for each character in each
field. Al l  records are stored as string
(ie.character) data, including any
numbers stored. Memory is hence used
more efficiently (and more quickly) than
from Basic.

Data is stored upward from location
20000 ($4E20), giving a  maximum
storage capacity of just over 20k per file.
Note that records are not necessarily
stored in memory in numerical order,
though this is transparent to the user ie.
they always appear to be in order when
listed. Data is saved as a block of pmgrain
memory from 20000 to the end of the file.

Using the program
Upon RUNning th e  program, th e
machine code section is loaded in from
disk i f  it is not already in memory. A
menu of functions is then presented, and
offers the following options (note that i f
entry to options is made in error, pressing
RETURN from most prompts causes a
return to the previous menu)
View Data in File
After choosing the output device (screen
or printer (device 4)), or exit back to the
menu, all o f the data file currently in
memory is listed out. The field titles are
printed at the top, with the fields neatly
printed out in vertical columns beneath
their headings with one space between
each column. The number of each record
is printed down the left side. Listing can
be slowed by pressing the CTRL key, and
can be paused completely by holding
SHIFT or clicking SHIFT LOCK. Pause
is indicated by a red border, and the
listing wi l l  continue when SHIFT is
released.

'507

4a.



HOW IT WORKS.

10-410
500-590
600-620
700 —790
1000-1120
1500-1570
2 000 —2140
2500-2590
3000-3080
3500 —3990
4000-4390
4500-4540

Subroutines
6000-6080
7000 —7070
8000-8030
8500-8620
9000 —9050
9500 —9700
9800-9850

Titles and load machine code.
Set up data lengths and check.
Set up fi le memory area.
Set up addresses of machine code routines.
Print main menu and get selection.
Print out data to screen or printer.
Add record to fi le.
Change record in fi le.
Delete record from fi le.
Disk fi le handling procedures_
Data processing routines.
Exit program.

Input new or modified record.
Get disk filename and store in memo'.
Read record from machine code buffer.
Check for empty fi le memory.
Place record into machine code buffer.
Wait for SPACE to be pressed.
Check disk drive error channel and report

Add a Record to File.
If more than one record is  in  the fi le
already, the program asks for the number
of the record after which the current one
is to be added. Each of the field titles is
then given, and an input is requested for
this field. The whole record is then stored
in memory by the machine code routine.
Change Record in File.
The program prompts for the number of
the record to be changed, and withdraws
this record from memory. Each field title
is then given, along with the current entry
in this field, and a new entry is prompted
for. I
f  
n o  
c
h
a
n
g
e  
i
s  
r
e
q
u
i
r
e
d  
t
o  
t
h
i
s  
e
n
t
r
y
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then pressing RETURN on it's own will
indicate this. When all fields have been'
done, the o ld  record is  deleted from
memory, and the new one added.
Delete Record from File.
The program prompts for the number of
the record to be deleted, and it is deleted
from memory and printed on the screen.
Disk File Handling.
Selecting this  option presents another
menu, offering fi le handling options as
follows:

Load Data File
A fi le name is  requested ( the .F ILE

Figure 1

0

(No.)
001

FIELDS
NAME
"Adams

002 E . I o n e s

003 G . S in i t h

PYoung

ADDRESS
3.Main St,
Any' town.
10,High St,
Uptown.
54,New St.
Downtown.
17.Low Rd.
A ny tow n .

PHONE MEMBER
123456 6 5 4

9W/654 3 2 1

888666 4 3 2

765765 2 2 3

YOUR COMMODORE SERIOUS USERS GUIDE

extension should not be given), then the
required fi le is loaded from disk. I f  a file
transfer error occurs, this is  indicated.
otherwise a  successful L O A D  i s
indicated. After  LOADing, a check is
made to see if  the fi le is compatible with
the fi e ld lengths set u p  w ith in the
program, and i f  non—compatibility is
found, a warning is given on the screen.
Save Data File
A fi le name is requested, then the data
file currently in  memory is  SAVEd to
disk. I f  a fi le transfer occurs, this  is
indicated, otherwise a successful SAVE
is indicated. Note that the extension
.FILE is added to the given fi le name to
indicate in the disk directory' that this is
a data fi le.
Di.s
-
k 
D
i r
e
c t
o
r
y

A directory o f  the current dis k  i s
displayed on the screen. Pressing CTRL
will slow the listing, and pressing SIIIFT
will pause the listing.
Rename a File
The tile's  current name is  requested.
followed by it's new one, the tile is then
renamed on the disk.
Delete a File
The file's name is requested, and the fi le
deleted from the disk.
Return to Main Menu
The program returns immediately to the
main menu screen.
Process Data.
Selecting this  option presents another
menu. ()Bering data processing options as
follows:
Search for  Data
A search string o f  between 2  and 40
characters is  asked for, the memory is
scanned for all occurrences of this string.
All records containing the search string
are printed out in full along with their
numbers, and a total number of finds is
printed.
Sum column
A menu of' field titles is printed, and a
prompt for  one o f  these is given. A l l
elements in the requested column are then
added up. and a total and average for the
column are printed. This  process may
take some t ime for  a  long data fi le.
Return to Main Menu
The program returns immediately to the
main menu screen.
Exit Program.
After asking for confirmation of exit, the
program exits back to Basic.



CM UTILITY

3 3 , 1 . 2 0 5 . 6 , 2 0 6 E5 1540 DA TA  2 5 1 . 2 0 1 , 2 5 5 , 2 4 0 . 9 .
51 1170 DA TA  4 8 . 2 0 , 1 5 2 . 5 6 . 2 3 3 . 2 1 4 0 . 1 0 , 2 0 6 , 3 2 . 1 4

. 2 0 5 . 3 2 . 7 8 . 2 4 0 06 1550 DA TA  1 9 2 . 7 6 , 2 0 . 1 9 4 . 2 3 8 .
5A 1180 DA TA  1 1 , 1 6 9 . 3 2 . 3 2 . 2 1 0 , 2 1 0 , 2 0 6 . 1 7 3 . 1 0 , 2 0 6

5 5 . 2 3 8 , 6 . 2 0 6 . 7 6 C2 1560 DA TA  2 0 1 , 3 . 2 4 0 . 6 , 3 2 . 1 4 .
92 1190 DA TA  1 5 8 . 1 9 2 . 1 6 9 . 3 2 . 3 2 . 1 9 2 , 7 6 . 2 0 . 1 9 4

2 1 0 . 2 5 5 . 2 3 8 . 5 , 2 0 6 AF 1570 DA TA  3 2 , 2 8 . 1 9 2 . 3 2 . 3 7 , 1 9
82 1200 DA TA  1 7 3 , 5 , 2 0 6 . 5 6 , 2 3 3 . 3 2 . 2 0 1 . 2 5 5 . 2 4 0 , 2

7, 2 0 5 . 3 2 , 7 8 , 2 0 8 8E 1580 DA TA  5 6 . 2 3 7 , 9 . 2 0 6 . 1 7 6 , 6
BA 1210 DA TA  1 7 4 . 1 6 9 . 1 3 , 3 2 . 2 1 0 . . 3 2 , 1 4 , 1 9 2 . 7 6

2 5 5 , 3 2 , 2 1 0 . 2 5 5 . 9 6 90 1590 DA TA  6 1 , 1 9 4 , 1 6 0 . 2 . 1 7 7 , 2
57 1220 DA TA  2 5 5 . 2 5 5 , 3 2 . 6 2 . 1 9 2 . 5 1 . 5 6 . 2 3 3 , 1 , 1 4 5

2 4 0 . 1 . 9 6 . 1 6 9 . 1 44 1600 DA TA  2 5 1 . 3 2 , 1 4 . 1 9 2 . 7 6 , 6
CD 1230 DA TA  1 4 1 . 7 . 2 0 6 . 3 2 , 9 4 . 1 9 1 , 1 9 4 , 2 0 6 , 3 3 . 7 8

5 . 3 2 . 2 8 . 1 9 2 . 3 2 EF 1610 DA TA  9 6 , 0 . 2 5 5 . 1 6 9 , 4 8 , 1 3
40 1240 DA TA  3 7 , 1 9 2 . 2 0 1 . 2 5 5 . 2 4 0 3 . 2 5 2 , 1 6 9 , 2 , 1 3 3

, 4 6 . 2 0 5 . 7 . 2 0 6 . 2 4 0 79 1620 DA TA  2 5 3 . 1 6 9 , 0 , 1 3 3 . 1 4 4 ,
A3 1250 DA TA  6 , 3 2 , 1 4 . 1 9 2 . 7 6 . 2 3 9 1 6 9 . 3 6 , 1 3 3 . 2 5 1 . 1 6 9

. 1 9 2 , 3 2 , 4 1 , 1 9 5 BD 1630 DA TA  2 5 1 , 1 3 3 . 1 8 7 . 1 6 9 . 0 .
86 1260 DA TA  3 2 , 6 0 . 1 9 5 . 3 2 . 1 1 7 , 1 1 3 3 . 1 8 8 . 1 6 5 , 2 5 3 . 1 3 3

9 2 . 2 3 8 , 7 , 2 0 6 , 1 7 3 8E 1640 DA TA  1 8 3 , 1 6 9 . 8 . 1 3 3 , 1 8 6 .
5D 1270 DA TA  1 4 2 . 2 . 2 0 1 . 1 . 2 0 8 , 8 , 1 6 9 . 9 6 . 1 3 3 , 1 8 5 , 3 2

1 6 9 , 2 . 1 4 1 . 3 2 4A 1650 DA TA  2 1 3 . 2 4 3 . 1 6 5 . 1 8 6 , 3 2
BE 1280 DA TA  2 0 8 , 7 6 . 1 3 . 1 9 3 , 1 6 9 . . 1 8 0 . 2 5 5 . 1 6 5 . 1 8 5 . 3 2

6 . 1 4 1 . 3 2 . 2 0 8 . 7 6 3? 1660 DA TA  1 5 0 , 2 5 5 . 1 6 4 , 1 4 4 . 2 0
ES 1290 DA TA  2 3 6 , 1 9 2 , 7 6 . 1 0 8 . 1 9 2 8 , 7 0 . 1 6 0 . 6 . 1 3 2 . 2 5 1

, 2 5 5 . 0 , 1 6 9 . 8 . 1 7 0 DO 1670 DA TA  3 2 . 1 6 5 , 2 5 5 , 1 6 6 , 2 5 2
93 1300 DA TA  1 6 0 , 2 5 5 . 3 2 , 1 8 6 , 2 5 5 . 1 3 3 . 2 5 2 . 1 6 4 , 1 4 4 , 2 0 8

. 1 7 3 . 0 , 2 0 7 , 1 6 2 , 1 F3 1680 DA TA  5 5 , 1 6 4 . 2 5 1 . 1 3 6 . 2 0 8
51 1310 DA TA  1 6 0 . 2 0 7 . 3 2 . 1 8 9 . 2 5 5 . 2 3 8 . 1 6 4 . 2 5 2 . 3 2 , 2 0 5

. 3 2 . 2 8 . 1 9 2 , 3 2 , 3 7 E6 1690 DA TA  1 8 9 , 1 6 9 . 3 2 . 3 2 . 2 1 0 .
92 1320 DA TA  1 9 2 . 2 0 1 . 2 5 5 , 2 4 0 . 6 . 2 5 5 . 3 2 , 1 6 5 . 2 5 5 , 7 2

3 2 . 1 4 . 1 9 2 . 7 6 . 6 2 17 1700 DA TA  1 7 3 , 1 4 2 . 2 . 2 0 1 , 1 . 2 4
8F 1330 DA TA  1 9 3 . 3 2 . 1 4 . 1 9 2 . 3 2 . 1 0 . 2 4 9 . 1 0 4 . 1 6 6 . 1 4 4

4 , 1 9 2 , 3 2 , 1 4 . 1 9 2 63 1710 DA TA  2 0 8 , 2 4 , 1 7 0 . 2 4 0 . 6 . 3
53 1340 DA TA  1 6 6 . 2 5 1 . 1 6 4 . 2 5 2 . 1 6 2 . 2 1 0 , 2 5 5 . 7 6 . 1 8 4

9 . 3 1 . 1 3 3 . 2 5 1 , 1 6 9 . 7 8 98 1720 DA TA  1 9 4 . 1 6 9 , 1 3 . 3 2 , 2 1 0
F7 1350 DA TA  1 3 3 , 2 5 2 . 1 6 9 . 2 5 1 . 3 2 2 5 5 , 1 6 5 . 1 9 7 . 2 0 1 . 6 3

. 2 1 6 . 2 5 5 , 3 2 . 1 8 3 . 2 5 5 DE 1730 DA TA  2 4 0 . 4 . 1 6 0 , 4 . 2 0 8 . 1 8
25 1360 DA TA  4 1 , 1 2 8 . 1 4 1 . 8 . 2 0 6 . 9 8 . 3 2 , 6 6 . 2 4 6 , 9 6

6 , 2 5 5 , 2 5 5 . 1 6 9 . 8 92 1740 DA TA  2 5 5 , 2 5 5 . 3 2 . 2 8 , 1 9 2 .
E4 1370 DA TA  1 7 0 , 1 6 0 . 2 5 5 . 3 2 . 1 8 6 1 7 3 , 2 . 2 0 7 . 2 4 . 1 0 5

. 2 5 5 , 1 7 3 . 0 , 2 0 7 , 1 6 2 F2 1750 DA TA  2 . 1 4 1 . 2 . 2 0 7 . 3 2 . 3
7
.

A9 1380 DA TA  1 . 1 6 0 . 2 0 7 . 3 2 , 1 8 9 . . 2 1 9 2 . 2 0 5 . 1 5 . 2 0 6
5 5 . 1 6 9 . 0 . 3 2 . 2 1 3 A4 1760 DA TA  2 4 0 . 6 . 3 2 . 1 4 . 1 9 2 , 7 6

DA 1390 DA TA  2 5 5 . 7 6 . 1 0 1 . 1 9 3 . 2 5 5 . 2 4 2 , 1 9 4 , 1 7 3 . 3 2
. 2 5 5 . 3 2 . 2 8 , 1 9 2 , 3 2 CS 1770 DA TA  7 8 . 1 7 0 , 1 6 0 . 3 . 2 0 4 . 2

8F 1400 DA TA  3 7 . 1 9 2 . 2 0 1 . 2 5 5 . 2 4
1
J

, 2 0 7 . 2 0 8 . 3 , 1 4 1
. 2 4 . 2 0 5 . 1 . 2 0 6 , 2 4 0 BF 1780 DA TA  3 . 2 0 7 . 2 4 . 1 1 3 , 2 5 1 . 2

4
1

1410 DA TA  2 . 1 6 . 6 , 3 2 . 1 4 . 1 9 2 .
7

0 0 . 2 0 2 , 2 0 8 , 2 4 1 . 2 4
6 , 1 4 3 . 1 9 3 . 2 4 44 1790 DA TA  1 0 5 . 3 . 1 4 1 , 0 , 2 0 6 . 1 6

A7 1420 DA TA  1 0 5 . 1 , 1 4 5 , 2 5 1 . 3 2 .
1

0 . 3 . 1 7 7 , 2 5 1 . 1 5 3
4 , 1 9 2 . 7 6 , 1 4 3 . 1 9 3 BF 1800 DA TA  2 5 3 , 2 0 4 . 2 0 0 . 2 0 4 . 0 .

FT 1430 DA TA  1 6 0 . 0 . 3 2 , 1 4 , 1 9 2 . 3 2 2 0 6 . 2 0 8 . 2 4 5 . 9 6 , 1 6 0
. 1 4 , 1 9 2 , 1 7 3 . 1 5E 1810 DA TA  0 . 1 8 5 . 1 2 . 2 0 6 , 3 2 . 2 1

87 1440 DA TA  2 0 6 . 2 4 . 1 0 5 . 1 . 1 4 5 . 2 0 . 2 5 5 , 2 0 0 . 1 9 2 , 3
5 1 . 3 2 , 1 4 , 1 9 2 , 1 8 5 C3 1820 DA TA  2 0 8 . 2 4 5 , 1 6 9 . 3 2 . 3 2 .

OA 1450 DA TA  0 , 2 0 5 . 1 4 5 . 2 5 1 . 2 0 0 2 1 0 . 2 5 5 , 9 6 . 2 3 8 , 1 4
2 0 4 , 0 . 2 0 6 . 2 0 8 . 2 4 5 47 1830 DA TA  2 0 6 , 1 7 3 . 1 4 . 2 0 6 . 2 0 1

E8 1460 DA TA  1 6 9 , 2 5 5 . 1 4 5 . 2 5 1 . 2 Y . 5 8 . 2 0 8 , 2 3 . 1 6 9 , 4 8
0 . 1 4 5 . 2 5 1 . 2 0 0 , 1 4 5 . 2
5
1

02 1840 DA TA  1 4 1 . 1 4 , 2 0 6 . 2 3 8 , 1 3 ,
ED 1470 DA TA  2 3 8 . 3 3 . 7 8 , 9 6 . 2 5 5 . 2 2 0 6 , 1 7 3 . 1 3 , 2 0 6 . 2 0 1

5 5 , 3 2 . 2 8 . 1 9 2 . 3 2 AD 1850 DA TA  5 8 , 2 0 8 . 8 . 1 6 9 . 4 8 , 1 4
DO 1480 DA TA  3 7 , 1 9 2 . 2 0 5 . 9 . 2 0 6 , 2 1 , 1 3 . 2 0 6 . 2 3 8 . 1 2

4 0 , 6 . 3 2 . 1 4 . 1 9 2 20 1860 DA TA  2 0 6 , 9 6 , 1 6 9 . 4 8 . 1 4 1
2C 1490 DA TA  7 6 . 2 2 3 . 1 9 3 , 1 6 9 , 0 , 1 1 2 . 2 0 6 . 1 4 1 . 1 3 , 2 0 6

4 1 . 2 . 2 0 6 . 3 2 , 6 2 31 1870 DA TA  1 4 1 , 1 4 . 2 0 6 , 2 3 8 , 1 4 .
5A 1500 DA TA  1 9 2 , 3 2 . 1 1 7 . 1 9 2 , 3 2 . 2 0 6 . 9 6 . 0 , 2 5 5 , 3 2

1 0 8 . 1 9 2 . 1 7 4 , 3 2 . 7 8 88 1880 DA TA  9 4 . 1 9 5 , 1 6 2 , 0 , 1 4 2 , 4
27 1510 DA TA  1 6 9 . 3 . 1 6 8 . 2 4 . 1 0 9 . 3 . 2 0 7 , 2 3 2 . 1 4 2 . 7

2 . 7 8 , 2 4 , 1 1 3 . 2 5 1 CF 1890 DA TA  2 0 6 , 3 2 , 2 8 . 1 9 2 . 3 2 , 3
68 1520 DA TA  2 0 0 . 2 0 2 . 2 0 8 . 2 4 9 , 1 4 7 . 1 9 2 , 2 0 1 , 2 5 5 , 2 0 8

1 . 1 1 . 2 0 6 , 1 6 9 . 0 . 1 4 1 AA 1900 DA TA  1 . 9 6 . 2 0 5 . 7 . 2 0 6 . 2 4 0
B9 1530 DA TA  1 0 . 2 0 6 . 1 7 2 . 1 1 , 2 0 6 . , 6 . 3 2 , 1 4 . 1 9 2

1 7 7 . 2 5 1 , 1 6 0 , 0 , 1 4 5 4E 1910 DA TA  7 6 . 1 2 6 , 1 9 5 , 3 2 , 1 4 .
1

I
M
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L
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E  
M
C  
G
E
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41 1 0  RE M * * *  M U L T I F I L E  MA CHI NE
CODE GENERATOR * * *

AB 2 0  RE M * * *  B Y  I A I N  MURRAY ( C
) 1 9 8 6  * * *

08 3 0  RE M * * *  F O R  YOUR COMMODOR
E * * *

34 5 0  PO KE 5 3 2 8 0 . 6 ; P O K E  5 3 2 8 1 . 1

1C 6 0  P R I N T  "(CL R. B L A CK , DO WW3 . H
IGHT3,RVSON) M U L T I F I L E  MACHI
NE CODE GENERATOR [ R V S O F F I "

18 7 0  P R I N T  " ( D O W N 3 . R I G H T3 ) TH I S
WI L L  SAVE ' F I L E C O D E
.  T O  D I S

7F 8 0  P RI NT" I DO W N5 , RI G HT7 I L O A DI
NO DA TA  -  P LE A S E  W A I T "

E3 1 0 0  A D . . 4 9 1 5 2 : C - 0
11 1 1 0  RE A D A I P O K E

DAD-S-1
B4 1 2 0  I F  A D< 5 0 1 3 5  THE N 1 1 0
BE 1 3 0  I F  A 1 9 5  A ND C 1 3 0 1 8 9  T H

EN 1 5 0
9A 1 4 0  P R I N T  " [ D O W N 3
*
R I G H T 7 I E R R

OR I N  D A T A ! ! " : E N D
41 1 5 0  P R I N T  " ( DO W N3 . R I G HT5 ) DA T

A O K  -  PRESS I RV S O NI  S P A CE  [
RVSOFFI T O  S A V E "

8A 1 6 0  G E T A S  I F  A S < ) "  "  TH E N  1
60

E9 1 7 0  PO KE 4 3 , 0 : P O K E  4 4 , 1 9 2 : P O
KE 4 5 . 2 2 0 P O K E  4 6 . 1 9 5

DB 1 8 0  S A V E  " F I L E C O D E " , 8
3E 1 9 0  END
6 4  1 0 0 0  DA TA  1 6 5 . 2 5 1 , 5 6 , 2 3 3 , 1 , 1

3 3 , 2 5 1 , 1 6 5 , 2 5 2 . 2 3 3
78 1 0 1 0  DA TA  0 . 1 3 3 . 2 5 2 . 9 6 , 1 6 5 . 2

5 1 , 2 4 . 1 0 5 . 1 . 1 3 3
BE 1 0 2 0  DA TA  2 5 1 . 1 6 5 , 2 5 2 , 1 0 5 , 0 ,

1 3 3 , 2 5 2 . 9 6 , 1 6 9 , 4 4
EC 1 0 3 0  DA TA  1 3 3 , 2 5 1 , 1 6 9 , 7 8 , 1 3 3

. 2 5 2 . 9 6 . 1 6 0 , 0 . 1 7 7
51 1 0 4 0  DA TA  2 5 1 . 2 0 1 . 2 5 5 . 2 0 8 , 7 ,

2 0 0 . 1 7 7 . 2 5 1 , 2 0 1 . 2 5 5
33 1 0 5 0  DA TA  2 4 0 . 6 , 3 2 . 1 4 . 1 9 2 . 7 6

. 3 7 . 1 9 2 , 2 0 0 , 1 7 7
61 1 0 6 0  DA TA  2 5 1 . 9 6 . 1 7 3 , 2 , 2 0 6 . 2

0 8 , 1 2 . 1 6 0 . 2 5 5 , 1 6 9
83 1 0 7 0  DA TA  1 . 1 4 1 . 3 . 2 0 6 , 1 6 9 , 3 .

7 6 . 8 3 . 1 9 2 . 1 6 0
83  1 0 8 0  DA TA  7 . 1 6 9 , 4 , 1 7 0 . 3 2 , 1 8 6

. 2 5 5 , 1 6 9 . 0 . 3 2
D9 1 0 9 0  DA TA  1 8 9 , 2 5 5 . 3 2 . 1 9 2 , 2 5 5

. 1 6 9 , 3 . 2 4 , 1 0 9 , 2
38 1 1 0 0  DA TA  2 0 6 , 1 7 0 , 3 2 . 2 0 1 . 2 5 5

. 7 6 . 1 0 1 . 1 9 3 . 3 2 , 2 3 1
74 1 1 1 0  DA TA  2 5 5 . 1 6 9 . 0 , 1 4 1 . 3 . 2 0

6 . 9 6 . 1 6 9 . 3 , 1 4 1
lA  1 1 2 0  DA TA  5 . 2 0 6 . 2 4 . 1 0 9 . 3 2 , 7 8

. 1 4 1 . 4 , 2 0 6 , 1 6 9
41 1 1 3 0  DA TA  0 , 1 4 1 . 6 , 2 0 6 , 1 7 2 , 4 .

2 0 6 . 1 7 7 , 2 5 1 . 3 2
CB 1 1 4 0  DA TA  2 1 0 , 2 5 5 . 2 3 8 . 4 . 2 0 6 .

2 3 8 . 6 , 2 0 6 . 1 7 2 , 5
78 1 1 5 0  DA TA  2 0 6 . 1 7 7 . 2 5 1 . 2 0 5 , 6 ,

2 0 6 , 2 0 8 . 2 3 2 , 1 7 2 . 5
CF 1 1 6 0  DA TA  2 0 6 , 1 8 5 . 3 1 . 7 8 . 5 6 . 2

)4)t C M I M O D O R E  SERIOUS USERS GUIDE
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93

81

5 " : F T S ( 6 )
-
I S T ,
5 I , S T . S L
, S E I

6 " ; RE M  *  F I E L D  T I T L E S
550  F T S ( 7 ) m " [ S T . S I . S T . S L , S E ,
S S P C I
7 -
; F T S (
8 ) • " I S
T . S I ,
S T , S L

. S E . S S P C 1 8 " ; F T S ( 9 ) * . " I S T . 5 I . 5
L S L . S E . S 5 P C ) 9 " : R E 4  •  F I E L D
TI TL E S
560 F T S ( 1 0 ) " ( S T . S I . S T . S L , S E
. S S P C)1 0 " : RE M *  F I E L D  T I T L E S

F2

A4

6A

54

I MI CH DO  YO U RE Q UI RE  ( 1
-
7 )  ?1110 G E T A S I A - N A L ( A S ) : I F  A < 1
OR A > 8  THE N 1 1 1 0

1120 O N A  GOTO 1 5 0 0 . 2 0 0 0 . 2 5 0
0 , 3 0 0 0 . 3 5 0 0 . 4 0 0 0 , 4 5 0 0
1499 RE M * * *  V I E W  F I L E  DA TA
* * *
1500 P R I N T  " [ CL R. DO W N2 , RI G HT
11 . RV S O N, S V I I E W I S D I A T A  I N  I

EE 565 I F  F < 2  O R F > 1 0  O R F < > I N T S F I I L E "
(F) T H E N  P R I N T  " I S F I I E L D  NUM F2 1505 GOSUB 8 5 0 0 : I F  MX* .0 THE N
BEN ERROR -
: E N D

1000
9C 570 FO R I I .  T O  F : I F  L E N ( F T S I CE 1510 P R I N T  " [ DO W N2 . R I G HT4 , S 0

I M > F L I I I  T H E N  P R I N T  -
I S S I T

I UTPUT TO  [ S S I CRE E N O R ( S P I N
RI NG " : 1 : "L E NG TH E RRO R": E ND I NTER.  O W
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64 4 5 1 0  P R I N T  " (DO W N2 , RI G HT4 . S D
10 YO U W I S H TO  E X I T  ( I S Y 1 / I S
NI )  ? "

DD 4 5 2 0  GET AS:1F AS..."N" TEEN 1
000

EE 4 5 3 0  I F  A S < > " Y "  THE N 4 5 2 0
56 4 5 4 0  P R I N T  UP S +CHRS (9 )+"(DO W

N 2 0 ) " ; E N D
DE 5 9 9 9  RE M * * *  G E T  NEW DATA RE

CORD * * *
F2 6 0 0 0  FO R T O  F
38 6 0 2 0  I F  1 1 1
3
1 .  T H E N  
P R I N T  
' ( D
O

W N, RI G HT4 . S E I X I S TI NG  " ; F S $ ( 1
IS : " . P RI NT  "(RI GHT4]"; I D

S ( I )
72 6 0 2 5  I F  R P - 0  THE N D S ( I ) . • " "



82 6 0 3 0  A S - '  P R I N T  "(DO W N, RI G H
T4 , S M E W  " : F S $ ( 1 ) ; "  [ S I I T E M

15 6 0 3 5  I N P U T  " [ R I G H T 4 I " ; A S
7E 6 0 4 0  I F  LE N( AS ) . . 0  THE N 6 0 5 5
06 6 0 4 4  I F  L E N ( A S ) < F L ( 1 )  T H E N

6 0 5 0
48 6 0 4 6  P R I N T  " [ D0 W N, R I G HT4 . S DI

ATA [ 8 I ] N P U T  ( S T ) 0 0  [ S LI O NG !
! [ S S P C I ( I S M I U S T BE

A8 6 0 4 7  P R I N T  " ( R I G H T 3 ) " ; F L ( I ) ;
"CHARACTERS LONG O R L E S S ) " : G
OTO 6 0 2 0

57 6 0 5 0  D S ( 1 ) A S : D L ( 1 ) * . L E N ( A S )
E0 6 0 5 5  I F  L E N ( D S ( I ) ) 0  THE N P R

I NT " [ D0 W N. R I G HT4 , S N I O  I S D I A
TA [ S I I N P U T ! ! " : G O T O  6 0 2 0

28 6 0 6 0  NE X T I
E9 6 0 7 0  GOSUB 9 0 0 0
59 6 0 8 0  RE TURN
74 6 9 9 9  RE M * * *  G E T  FI LE NAME  A N

D STORE * * *
00 7 0 0 0  P R I N T  " ( DO W N2 , RI G HT2 2 ) 1

2 3 4 5 6 7 8 9 0 1 "
AF 7 0 1 0  P R I N T  " f R I G H T 4 I G I V E  F I L

ENAME ( S S R C I " ;
88 7 0 2 0  F M S - " " : I N P U T  FMS :FM-. LE N

(FMS)
Al  7 0 2 5  I F  F M - 0  THE N 7 0 7 0
70 7 0 3 0  I F  FM < 2  O R FM>1 1  TH E N  7

000
73 7 0 4 0  FMS -FMS -1 -". FI LE "
69 7 0 5 0  POKE 5 2 9 9 2 . FM 4
,
5
7C 7 0 6 0  FO R N i  T O  FM45:P O KE  5 2

9 9 2 1 -
1 , A S
C ( M I
D S F M
S ,
1 ) ) : N
E X

37 7 0 7 0  RE TURN
75 7 9 9 9  RE M * * *  G E T  RECORD FRO M

M/C BUFFE R * * *
90 8 0 0 0  P R I N T  " I DO W N. RI G HT1 3 , RV

SON) ( S P . S L , S E , S A , S S , S E , S S P C
, S W , S A, S I . S T)  ( R V S O F F I "

F7 8 0 0 5  FO R I - 1  T O  F A 3 L ( I ) - P E E K
( B F - 4 - I - 1 ) : D S ( 1 1 " " : N E X T

FC 8 0 1 0  TT* -0 :FO R N i  T O  F
58 8 0 2 0  FO R J . * 1  T O  D L ( I ) : D S ( I ) -

D S ( 1 )
.
4 C H R
S ( P E
E K ( B
F + F
+ T T 4 -
J - 1 )

NE X T:TT=TTI . D1 . (1 ) :NE X T
F3 8 0 3 0  RE TURN
98 8 5 0 0  MX-PEEKI M44. 1)
2E 8 5 1 0  I F  MXwI) THE N P R I N T  " ( D O

WN4 , RI G HT1 0 . S N, S 0 1  I S R , S E , S C
, S O , S R, S D. S S I  [ S I , S N I  [ S F , S I
, S L, S E P ": G O S UB 9 6 0 0

E7 8 5 2 0  RE TURN
3C 8 6 0 0  MXPEEK(MM-0-1)
91 8 6 1 0  I F  M X - 0  THE N P R I N T  " [ D O

W N 4 . R I G 1
-
I T I O I N O  
R E C
O R D
S  
I
N  
F
]

LEHHGOSUB 9 5 0 0
43 8 6 2 0  RE TURN
64 8 9 9 9  RE M * * *  P U T  RECORD I N T O

M/C BUFFE R • * *
59 9 0 0 0  P R I N T  "[DO W N. RI G HT1 3 , RV

SON) ( S P , S L . S E , S A . S S . S E , S S P C
, S W . S A. S I . S T]  I R V S O F F I "

7A 9 0 0 5  FO R N i  T O  F
.
: P O K E  I B F .
1 . 1

-
1
)
,
D
L
(
1
)
:
N
E
X
T
:
T
T
=
0
:
B
L
.
T

BC 9 0 1 0  FO R I l  T O  F
86 9 0 2 0  FO R J I  T O  D L ( I ) : P O K E  (

B F
- 1
-
F
-
I T
T
+ J
-
1 )
. A
S
C (
M I
D
S (
D
S (
1 )
.

J , 1 ) )
37 9 0 3 0  N E X T : T T
-
1 7
- 1 -
D L ( 1 ) :
8 L 8 1 , +

D L ( I ) : N E X T
EE 9 0 4 0  POKE 5 2 7 3 6 , 8 L R E M  *  B U F

PER LE NG TH
F3  9 0 5 0  RE TURN
F6 9 4 9 9  RE M * * *  W A I T  FO R SPACE

PRESS * * *
61 9 5 0 0  P R I N T  " I DO W N, R1 0 HT7 )P RE

SS I RV S O NI  S P ACE  [RV S O FF]  T O
CONTINUE"

39 9 5 1 0  G E T A S : I F  A $ < > "  "  THE N
9 5 1 0

DB 9 5 2 0  RE TURN
21) 9 6 0 0  P R I N T  "[DO W N. RI G HT7 , S P ]

RESS [RV S O N]  I S S . S P . S A , S C , S E
I ( R V S O FF]  T O  ( S C) O NTI NUE "

85 9 6 1 0  GOTO 9 5 1 0
2C 9 7 0 0  P R I N T  " (DO W N, RI G HT1 1 )P R

EPARE D I S K  AND":G O TO  9 5 0 0
CF 9 7 9 9  RE M * * *  G E T  D I S K  S TATUS* * *
1)3 9 8 0 0  OPEN 1 5 . 8 , 1 5 ! I N P U T . 1 5 . E

R,ERS:CLOSE 1 5
DE 9 8 1 0  I F  E R ( 2 0  THE N 9 8 5 0
20 9 8 1 5  P R I N T  " ( U P 2 ) " ; F E S
6E 9 8 2 0  P R I N T  "[DO WN. RI G HT9 I E RR

OR I " ; E R
11 9 8 3 0  P R I N T  " ( D O W N . R I G N T 9 ) ( " ;

E R S ; " ) "
50 9 8 4 0  P R I N T  -
( D O W N , R I G
H T 9 I F I L

ENAME " : F M S
2E 9 8 5 0  RE TURN

C16.110
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£21.80 for 12 Issues
Overseas Surface Mall
e57-00 for 12 issues

Oversees Air Mall

VISA
_

C64 UTILITY

1  TRYING TO USE YOUR COMPUTER?...
YOURCOMMODORE /

e t •e , • ;/

I
,

e 4
.e N e  .

ee .  c
y

e e
e

e
• •,:.T _  • ,

NO .

e *
e

5.
)'Ie  ' '

0 .

e t r •e
e •

e ‘  . .'4
1'  ,  •

0 : \  ,,;. • ,...00 ‘ . '"
e
e  
4
.
:
'  
0  
A
P
•

0 .A... . .  ebS . 0
e A z ?  s ‘ ' ,  .e C y  . .  .. i

, . . .  .0  A
C  
L  
.
.

,

l  ' ' '  S ' '  • •  , r ' '
c  4 7
-... - % • ,

k .  *
t
:
'
,
'
L 
,
k

4
4
'1

1
.
1
1
1
.
1

Z •, c . . ./ ''z? 4-''' e  _
.. c i

.
4 v0 - ' ' '  '  •  ,r4.,' c

.Send this form with your remittance to: #  '  .  _ez.k si .
- a • .
-
-

e v .
,  
,
c  
.  
-  
,
,
,
7
.
-
-  
•

• cs . . .  . '  .  .AS•
INBONET LTD- Times House, 179 TheIfinqouvs, °  4  0  . c
y
:  e ,

010 N,..
Hemel HemWealt Her i e  Hens, HP! IBM. ' .  * v  4 ..- C )

<'
-
' 
<
4
,
N
"
4
-  
q
.
,
:
v

-v. 4 ,
\ e
'  
e  
-
•  
i
'
'
z  
e  
4
'  
V
-  
4
0  
-  
-  
c
-
(
"
r  
e  
v
k
,
e
,  
•  
.

,
s 
\ 
0 
A
r
b
. 
.
.
)
k
, 
1
r
_ 
.
. 
• 
q
o 
6
3
,
0
1
0 
c
i
z
i

CAN HELP.



C64 IfTILITY

REM

REM

REM

REM

REM

•

•

*

DI S K F I L E  DE S CRI BE R

BEN WELLBAY

YOUR COMMODORE 1 9 8 619

Disk File Describer
Keep track of which files do what with this handy disk

utility.
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spent hours on your epic program, and
have yet to tie the loose ends, but it's get-
ting late, and you'll finish it off the next
day. You SAVE your routine with a ll
others, any old fi le name w ill do, and
pack up for the night.

Unfortunately, the next day you're
husy. and the day after you've just bought
a cracker of a game and then spend four
months getting an unbeatable score on it.
You fl ick  through your old disks 'cos
you're running short on space. and you
find that disk you worked on all that time
ago. " I  wonder what these fi les  are.
names lik e T RY! and M I A ,  even a
TZXE27!
—
.

Your epic has gone, hasn't it! Has it?
Not now! This  little program w ill help
you t o  remember  ev en t h e  mos t
odd—named files you happened to SAVE
with a description of up to 55 characters
in length! A  SYS fo r  an o ld  game
perhaps? No need to remember it  now,
write it  in the fi le describer and it  will
never get lost.

The Commodore DOS on the 64 is
unfortunately limited in several ways. not
least in the fact that fi le names may only
have 16 characters. For most applications,
it isn't enough, this program allows you
to add a  defi nitive description o f  55
characters to any fi le on the disk. Mere-
ly create the descriptive titles and SAVE
them onto the particular disk to which it
refers. Then, s imply LOAD and RUN
Disk File Describer and, i f  you desire,
additions and editions can be made at any
time.

Getting it in
Disk File Describer is a Basic program.
and thus fairly simple to follow and type
in. Use the SYNTAX CHECKER pro-
gram that is found on the LISTINGS page
to help you with your typing.

After RUNning, the program loads
the description tile, i f  one exists, then
LOADs the directory. On screen, you are
presented w ith  a  menu offer ing fi ve
choices.

Option I views the directory together
with the descriptions and a further menu
at the bottom of the screen gives options
to add or alter the current text. The fi le
names are shown in blocks of six. If  there
are more files on disk keys f5 and 17 allow
you to page back and forth as required.
Pressing the 13 key puts you into edit
mode.

Once into the edit mode you enter the
file number (the number next to the files
on the screen). The cursor then moves to
the start of the light field in which you
can make the necessary text edition. I f
you have made an incorrect choice of file
then just press RETURN and the direc-
tory screen will return with no alterations
made. A l l  characters can he entered
within the description area except inverted
commas (quote marks) and although the
cursor travels automatically to the next
text line i t  cannot distinguish ends of
words unlike a word processor. I f  you are
a tidy sort of person, you will no doubt
space your description so that it is easily
readable at a later date. The INST/DEL
key erases as per it's normal function, and
RETURN after completion of  entering
your desired text brings the directory
screen back for you to continue entering
descriptive text or, by pressing 11 and op-
tion 3. SAVE the description fi le onto
disk. Make sure that enough room exists
on the disk for  this tile_

far as the other options are concern-
ed, option 2 gives you normal DOS com-
mands such as  scratch, validate and
rename. I t  also formats disks.

As stated. option 3 SAVES the direc-
tory descriptions to disk as a sequential
Ilk . I f  a fi le is already present on disk.
the program will overwrite it with the cur-

YOUR COMMODORE SERIOt  I  SERS GUIDE
16

rent data in memory. Choosing option 4
simply allows you to work with other
disks and reRUNs the program as this op-
tion is  chosen.

To exit the program, choose option 5.
I am sure you will find many uses for

this program. and it would be interesting
to hear how it  could be adapted to in-
dividual needs.
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84 1

•
27 2

•

3B 3
•

3B 4
•

BO 5
•

CA 6  P O KE 5 3 2 8 0 . 1 1 : P O KE 5 3 2 8 1 . 1 1 :
P RI NT"[CLR. DO W N6 . RI G HT4 . C8 j D
ISK F I L E  DE S CRI BE R"

2C 7  P RI NT"I DO W N2 , RI G HT4 ]P LE AS E
WAI T -  RE ADI NG  D A TA
-39 8  FO R I - 8 3 0 T0 9 0 2 : R E A D A : P O K E I .

A: NEXT
90 9  A 1 V . " [ H O M E . D O W N 2 1 ]
-
, F L 1
61 1 0  A2 $ -" I RV S O N, S P C1 9 , RV S O FF,

S P C4. RV S O N. 5P C361"
71 1 1  F A 1 4 4 : D I M D T $ ( F A ) , J S ( F A ) ,

K V F A ) , J 1 $ ( F A )
CE 1 2  F O R I O T O F A : D T C I ) - C H R $ ( 3 2

) i . " [ S P C 1 8 ] " : N E X T
FE 1 3  P R I N T" [ U P , S P C I I I R E A D I N G  D

'RECTORY " : 0 P E N 1 , 8 , 0 , " $ " : S Y
9 8 3 0 :CLO S E I

83 1 4  GOSUB88
6 F 1 5  P O K E I 9 8 , 0 : P R I N T" [ C LR , D 0 W N

] " S P C ( 6 ) " ( R V S O N 1 ( 1 ) ( R V S O FFI "
S P C(3 ) "G E T D I S K  DI RE CTO RY "

AB 1 6  P RI NT"[DO W N2 ]" S P C ( 6 ) " [ R V S
O N ] [ 2 ) I R V S O F F I " S P C ( 3 ) " D I S K  D
RI V E  COMMANDS"

D8 1 7  PRI NT"(DOWN2)"SPC(6)"[RVS
O N ] [ 3 I I R V S O FF) " S P C ( 3 ) " S A V E  D
ESCRI PTI O NS F I L E "

45 1 8  P R I N T" [ D O W N 2 ] " S P C ( 6 ) " I R V S
O N] [ 4 ] [ RV S O FF) "S P C( 3 ) "CHANG E

TO ANOTHER D I S K "
4B 1 9  P RI NT"[DO W N2 ]" S P C ( 6 ) " [ R V S

eti



C64 UTILITY

SE

ONI I 5) (RVSOFF)"SPC(3)"QUI T P
ROGRAK"

59 58 PRI NTAI S"[DOWN, SPC26]": I F
DFK7THENO6-DF:GOT061

3C 96 NEXT02:I F02. -03+1THENi S(. 01

4B 20 P RI NT"( DO WN2 ) "S P C( 2 1 ) RV 46 59 106. -•INT(DF/6)-1.1:07.•(16*6-DF 81 97 NEXTQl:RETURN
SON) *  (RVSOFF)":PRI NT"[UP)" : ( : )66-07 ID 98 I NPUT. 15, ER, ERS:I FER-0THE
SPC(6)"OPTION NUMBER I RV S O N 14 60 I F0 6 O THE N0 6 - 6 NRETURN
I [ RV S O FF] ": E8 61 PRI NT"I HOME. DOWN]":FORI =1 FE 99 I FE R6 2 ANDFL1 THE NFL0 : RE

27 21 POKE204, 0:GETNXSAFNKS<"1 T0906:PRINT"[DOWN]":NEXT TURN
"ORNKS>"5"THEN21 46 62 DTS(DF)- . LEFTS(DTS(DF) , 16) 2F 100 PRINT"(CLR.DOWN4ID1SK ER

14 22 P0KE204. 1:POKE207, 0:PRI NT ROR:IRVSONI"ER,ERS:PRINT"(HO
"(RVSON)"NKS:NKVAL(NKS) 84 63 F l . $ " " ME.DOWN4)"SPC(14)"[RVSON] [ Ft

18 23 ONNKGOT024. 101. 46. 116. 125 58 64 PRI NT"[UP]"SPC(19)"(RVSON VSOFFI":END
]>"SPC(LEN(F1S))::CRS. . . "<":08 57 101 PRINT"ICLR.DOWN2,RVSONID

76 24 03 . . . . PEEK(0) -1011 . . .LEN(CRS):NM1 ISK COMMANDSIRVSOFFI":PRINT"
A6 25 IFOI>0113THEN28 BC 65 PRI NT"I RVSONI "MI DS(CRS, NM [DOWN2]SUMMARY-":PRINT
B3 26 I F01. <0ANDC)3/ 6 I NT(Q3/ 6)TH . 2) ;"(LEFT)": :NM. . -NM* (NM<O8) C2 102 PRI NT"[DOWNI VO"SPC(20)"V

EN(Q1.<13-5:G0T028 ALIDATE A DI SK":PRI NT"[DOWN)
EC 27 I FOI XOTHENDNI NT(0316 ) :01 OE 66 GETOPS:IFOPS.. .""OROFSCHRS 10"SPC(20)"I NI TI ALI SE"

-DN*64-1 (34)0ROPS-CHRS(44)0ROPS.*CHRS 3D 103 PRINT"(DOWNISO:FILENAME"
89 28 PRINT"[CLR.DOWN.RVSOFF,SP (58)THEN66 SPC(11)"SCRATCH A FI LE "

C4IDISK NAME; I RVSONI "DTS(0) 76 67 I FOPSCRRS(59)THEN66 18 104 PRINT"[DOWNIRO:NEWNAME*0
PRINT"[DOWNI":DR•.5 90 68 I FOPS-CHRS(13)ANDLEN(FI V LDNAMEISPC4IRENAME A FI LE "

29 29 FORII ITOD111.40R -18THEN84 DB 105 PRINT"[DOWN2,RVSONIOPTIO
C3 30 I FDTS( I )CHRS(32) . 1 . "(SPC18 64 69 I FLEN(F1S)18ANDOPS<>CHRS N REQUIREDIRVSOFF) (RETURN F

) "O RDTS ( I ) ""THE NDTS 1 1 ) "" : 1 )
11DR-1

(20)THENF1SF1S+OPS:PRINTOPS
"(FIVSOFF,SPC4,RVSON)<(LEFTI"

OR MEN1J)";(:)6S. . ."":PRINT"(DOWN
j >";

9D 31 NEXT ;:GOT065 66 106 G E TP 1 S : I FP 1 S THE N1 1 3
2A 32 FORI .<0.T0014-DR 50 70 I FLE N( F I S ) 5 5 THE N4 0 1 81 107 I FLEN(Q6S)37ANDP1S(>CHR
71 33 I FI >9THENWS"(LEFT, RVSON) E6 71 I FLEN(F1S)55ANDOPS<>CHRS S(13)ANDP1S<>CHRS(201THEN106

":GOT035 (20)ANDOPS<>CHRS(13)THEN66
00 34 W$-." [ LE FT. RV S O Ni " 4F 72 I FOPSCHRS(13)ANDLEN(F1S) 5E i ce P 1 AS C( P I S ) : I FP I 1 3 THE NI
BD 35 PRI NT"(LEFTI "I :WS:LEFTS(D OTHEN28 14

TS ( 1 ) . 1 6 : " A2 S . P RI NT" I UP 2 1 " A6 73 I FOPSCRRS(13)THEN84 84 109 I FP1<>20THEN112
SPC(20); 66 74 I FOPSCHRS(20)ANDLEN(FI S) FD 110 I FLEN(Q6S)<>0THENO6SMI D

23 36 PRI NT"(RVSONI "JS(I )"(DOWN -19THEN81 $ ( 0 6 4 . 1 . L E N ( 0 6 S ) - 1 )
,
P R I N T P 1 S

21":NEXT A6 75 I FOPS-CHRS(20)ANDLEN(FI S)
83 37 PRINTAIS"IDOWN3IF1-MENU F >OTHEN78 5D i l l  GOT0106

3-ADD F5-FWD F7-BACK L-ERASE AE 76 I FASC(OPS)(320RASC(OPS)>9 83 112 I FP1<320RP1>90THEN106
IHOMEI"IPOKE198.0:WAIT198.1 5THEN65 53 113 PRI NT" [ LE FT] " . P I S : : 0 6 3 . •

01 38 I FTEEK(197) -48THEN119 69 77 FI SF1S+OPS:PRI NTOPS;;GOT 06$4-PIS:00T0106
55 39 I FPEEK(197) -4THEN15 065 Cl 114 I FO6S. . ""THEN15
OA
65

40 I FFEEK(197) -5THEN54
41 I FFEEK(197)-6ANDC11-03THEN

46 78 FI S LE FTS ( FI S . LE N( F1 S ) - 1 ) 58 115 CLOSELOPEN1. 8, 15. 06S. CI ,
OSE1:CLOSE15:0PEN15. 8. 15. "I "

Ql•.1.:GOT025 81 79 I FLEN(F1S)54THENPRI NT"I R ,GOSUB98:GOT015
91 42 IFPEEK(197)6ANDO14-6).003TH VSOFFI I RVSON. LEFT2)"::GOTO6 49 116 PRI NT"(CLR. DOWN8, SPC7I I N

EN01. 1:00T025 5 SEPT NEW DI SK I N  DRI VE"
91 43 I FTEEK(197)6ANDO1<O3THEN FO 80 PRINT"IRVSONI  I LE FT2 1 " : : G C8 117 PRINT"(DOWN2,SPC7)PRESS

01...014-6:GOT025 OT065 ANY KEY TO CONTINUE":POKE198
F2 44 I FPEEK(197). -3THEN011:11-6: E8 81 FI S. . . LEFTS(F1S, LEN(F1S)-1) , 0:WAI T198. 1:GETES

GOT025 :PRINT"[RVSON) ":1). •.19 69 118 PRI NT"[UP. SPC13)PLEASE W
EF 45 G0T038 40 82 IF05. . 1.THENPRINT"[UP3]"SPC AI T(SPC8)";CLR:00T09
DO 46 PRI NT"(UP2)"SPC(28 ) "[LEFT (38 )"": :G0T065 C7 119 PR(NTA1S"I DOWN3I "SPC(30)

, DO WN2 ) P RI NT"( UP 2 I "S P C( 9 ) " 61 83 PRI NT"[UP2]"SPC(38 )"": :GO "IRVSOML-ERASE[HOME]"
SAVING "CHRS(34 )"FI LE  DES" TO65 C6 120 PRI NTA1S"[DOWNI "SPC(10)"

FC 84 J S ( D F ) F I S ISPC29]"10 47 P RI NTCHRS ( 3 4 ) " . . . " : FO RO 1 BB 85 I FLE NO S ( DF) I <I 9 THE N2 8 C5 121 P O K E 1 9 8 . 0 : D F S P R I N T A 1
T0 0 3 : 1 F, J $ ( 0 ) " " THE NJ S ( 0 ) " I R 42 86 JS(DF) . . . MI DS(JUDF) . 1 , 19 )+ $"[DOWN] WHI CH FI LE ": : I NP UTD
VSON)" "IRVSOFF,SPC4,RVSONI"-0-MIDS(J FS:DF.•NAL(DFS)03 48 NEXTO CDF) , 2 0 , 3 7 ) DD 122 I FDFS"0"T1-tENPRI NTAI S"I D82 49 CLOSE1:CLOSE15tOPEN1.8,15 33 87 J S ( DF) - J UDF) +"[ UP ] " : G O TO OWN.SPC14]":00T037
. "8 0 : FI LE  DES":CLOSE1:0PEN15 28 8C 123 IFDF<C1IORDF411.DRTHEN11938 88 O P E N1 5 , 8 , 1 5 . " I "

7A 50 O P E N1 . 8 . 8 , "0 : FI LE  DES, S, W 71 89 O P E N1 . 8 . 8 , "0 ; FI LE  DES. S. R E8 124 J S ( DF) " [ RV S O NI  ":GOT028GOSUB98 ":GOSUB98:IFER-62THENCLOSE15
72 51 PRI NT#1 , 03 :RETURN 36 125 POKE198. 0:5Y5198:END
30 52 FORI . -1T003:PRI NT. I . LEFTS( 83 90 PRI NT"I UP I "SPC(19 )"FI LE  D FD 126 DATA169 , 255 , 133 , 0 , 165 , 55

DTS ( I ) , 1 6 ) : P RI NTO I . J S ( I ) : NE X ESISPC5I" . 1 3 3 , 7 1 , 1 6 5 . 5 6 . 1 3 3

7A
BB

T:CLOSEI
53 PRI NT"[UP. SPC31]":GOT015
54 PRI NTAI S"[DOWN3]"SPC(8)"(

BE
88

91 I NPUT41 . 03
92 FO RI 1 T0 0 3 : I NP UT# 1 . KS ( I )
,I NP UT0 1 , J S ( 1 ) : J 1 $ ( 1 ) J S ( 1 ) : N

5C

82

127 DATA72 . 162 . 1 . 32 . 198 . 255 ,
1 6 6 , 0 , 2 3 2 , 1 3 4 , 0
128 DATA216 , 56 , 165 , 71 , 233 , 20

RVSONIF3-ADD[HOMEI" EXT , 1 3 3 , 7 1 , 1 7 6 . 5 . 1 6 6
81 55 PRI NTAI S"[DOWN] W H I C H  F

ILE ": :POKE198, 0; I NPUTDFS:DF
C3 93 CLOSE1:CLOSE15:NF-PEEK(0)

-1
76 129 DATA7 2 , 2 0 2 , 1 3 4 . 7 2 , 3 2 , 2 0 7

, 255 . 164 , 144 , 208
VAL(DFS) 27 94 FOR011TONF; I FLEFTS(DTS(0 54 130 DATA22 , 201 , 34 , 208 , 245 , 16

98 56 I FDFS-"0"THENPRI NTAI S"[DO 1 ) . 1 6 ) 1 0 ( 0 1 ) THE NJ S ( 0 1 ) J 1 S ( 0 , 0 , 3 2 , 2 0 7 . 2 5 5 , 2 0 1
WN. SPC18I ":00T037 01):GOT097 54 131 DATA34 . 240 , 249 , 145 , 71 , 20

B4 57 IFDF<Q1ORDF>101.1.DRTHENPRIN 8D 95 FOR021T003:1FLEFTS(DTS(0 0 , 1 9 2 , 1 9 , 2 0 8 , 2 4 2
TAI SSPC(17)"[DOWN. SPC18)":GO 1 ) . 1 6 ) KS ( 0 2 ) THE NJ S ( 0 1 ) * 'J I S ( D6 132 DATA240 . 207 , 32 , 204 , 255 . 9
TO54 02):02...03-1-2 6 . 0 , 0 , 0
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Character Scroller
Do you I( prig to have text scrolling smoothly wherever

you like? The dream can become a little closer to reality.
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from Virgin? I f  you have, you will have
seen the way that the instructions are
displayed ( t h e y  s c r o l l  u p  t o
three—quarters o f  the way across the
screen and then stop) and you might have
also wondered how they did it.

Well. look no further. The routines
here w i l l  do  the same for  your own
programs. They allow you to scroll a
message between specified characters,
either scrolling upwards or from the left.

The routines work  by  getting a
character from the text and putting the
graphic of that character into the end of
the characters you chose, and then i t
moves the graphic one pixel upwards or
to the left .  depending on  the option
chosen.This means that wherever the
characters you chose for the scroll are put
on the screen, the text w ill be scrolled
through them. As  the demo program
shows, you can use this to create tunnel
effects.

The Routines

The first routine. Listing 1, is a left scroll
and is called as follows:

SYS49152.A.B.C,D

where:
A is  the start of  text;
B is the start of the character set;
C is the start of the characters;
D is the number of characters to scroll:

Listing 2 is  an up scroll with the
same parameters as above, but is called
by:

SYS4950

C64 UTILITY

Listing 3 is a routine to set up a raster
interrupt to run the above two routines:
we will delve into this more deeply in the
*Tips' section.

Listing 4  is  a routine to copy the
ROM characters into $3000, and also
allows you to re—design them by copying
a character into spare memory, then
moving the top four pixels to the right.
so creating double—thickness w ith a
slant.

Listing 5 is a Basic demo program.
When your text is  in the memory.

remember to put the character 255 (SEF)
at the end: the scroller checks to see if
any of the characters are 255. and if  it is.
this causes the text to be reset.

Some Tips
The raster interrupt that I have set up is
rather make—shift, and you may wish to
improve on it yourself. The addresses of
the scroll routines are $C069 (48257 dee)
kw the left scroll. and SCIC5 (49695 deo
for the up scroll.

You may think the routines are rather
bulky for their functions. but most of the
code is  used to  extract the specified
parameters. I f  you wish to make them
more effective, you could just get r id of
all the parameter routines.

I f  y ou ' r e  a  would—be d e m o
producer, then you'll know the basis of
the left—scroll could be amended to scroll
the text within sprites.

If you're think ing o f  us ing this
routine fbr a landscape, then you will have
to duplicate the scroll routine anti also
change the part of the routine that extracts
the data and converts it to text, so that it
changes the data t o  your  landscape
graphic.

YOUR COMMODORE SERIOUS I sERS 61•111E
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Getting it all in
All of the routines are presented here as
Basic programs. You should enter all of
these using the SYNTAX CHECKER
program that  c an b e  found o n  the
LISTINGS page. Each program should
be typed in and SAVEd one at a time.

Before y o u  R U N  t h e  D E M O
program you should have LOADed and
RUN each of the other programs.

[ L I S T I N G  1 ,  C H A P  L E F T
1

E4 1 0  REM « « « « <
- > > > > > > > »

84 1 1  RE M < « <
>>>>

06 1 2  REM < < < <  CHARACTER SCRO LL
LE FT > > > >

82 1 3  REM < < < <
> > »

BB 1 4  RE M < < < <  S Y S  4 9 1 5 2 ,  T E X T
SA > > »

FA 1 5  RE M < < < <  ,  CHA R
SA > > »

68 1 6  REM « «
CHAR > > »

82 1 7  REM < < < <  ,  N O .  C
HORS > > > >

113 1 8  REM « «
> > »

93 1 9  REM < < < < < < < < <
- > > > > > > > »

SF 2 0  REM
>>

90 2 1  RE M < <  I NUE NTE D B Y  J O HN F
LETCHER > >

A l  2 2  REM < <  I N  1 9 9 6  FO R
YC' > >

60 2 3  RE M < <

FA 2 4  RE M « « « « c
- > > > > > > > »

23 2 5
20 2 6

, S TA R T

0.



C64 UTILITY

63 2 7  P RI NT"CCLR3 ": FO RL- . 0 T0 1 7 : C
X 0 : F O R D 0 T 0 1 5 : R E 4 D A : C X - C X
- 4
A
: P 0 K E 4 9 1 5 2 1 - 1 -
4
.
1 6 4 . D . A : N E X T O

87 2 8  REACI A:I FA<>CXTHENPRI NT"CW
HI TE, RVSO WERRO R I N  LI NE CW KI
TE 1 " ; 3 1 4 L: E ND

4C 2 9  P RI NT"CHO ME , C7 1 RE 4 DI N6
NE CTE LL010";3141 -

Se 3 0  NE X TL:E NO
CS 3 1  0 A 1 A 3 2 , 8 9 , 1 9 2 , 1 6 5 , 2 0 , 1 4 1 ,

1 5 3 , 1 9 2 , 1 6 5 , 2 1 , 1 4 1 , 1 5 4 , 1 9 2 , 3
2 , 2 5 3 , 1 7 4 , 2 1 1 6

08 3 2  D A T A 3 2 , 2 3 5 , 1 8 3 , 1 5 5 , 2 0 , 1 3 3
, 1 5 8 , 1 6 5 , 2 1 , 1 3 3 , 1 5 9 , 1 4 2 , 1 8 1 ,
1 9 2 , 1 6 9 . 0 , 2 0 5 6

77 3 3  D A T A 1 4 1 , 1 5 2 , 1 9 2 , 1 3 8 , 1 3 3 . 1
4 8 , 1 8 9 , 8 , 1 3 3 , 1 4 9 . 1 6 9 . 0 . 1 4 1 , 1
5 1 , 1 9 2 , 1 8 2 , 2 1 7 8

11 3 4  D A T A 9 , 7 0 , 1 4 8 . 1 4 4 , 3 . 2 4 , 1 0 1
,1 4 9 , 1 0 6 , 1 1 0 , 1 5 1 . 1 9 2 , 2 0 2 , 2 0 8
, 2 4 2 , 1 4 1 , 1 9 9 9

F6 3 5  D A T A 1 5 2 , 1 9 2 , 1 7 3 , 1 5 2 , 1 9 2 , 2
4 . 1 0 1 , 1 5 9 , 1 4 1 , 1 5 2 . 1 9 2 , 3 2 , 2 5 3
, 1 7 4 . 3 2 , 1 5 8 . 2 2 7 9

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

48 3 7  D A T A 2 4 7 , 1 8 3 . 9 6 , 1 4 1 , 1 4 9 , 1 6
2 , 7 6 , 2 4 1 , 1 6 2 , 1 6 0 , 7 , 3 2 . 1 6 7 , 1 9
2 , 1 7 4 , 1 8 8 , 2 4 0 4

2A 3 8  D A T A 1 9 2 , 2 4 , 6 , 4 0 , 1 7 7 , 1 6 8 , 4
2 . 1 4 8 , 1 5 6 , 8 , 1 8 5 , 1 6 6 . 5 8 , 2 3 3 , 8
, 1 3 3 , 1 7 2 8

EC 3 9  C A T A 1 6 6 , 1 7 5 , 2 , 1 9 8 . 1 6 7 , 2 0 2
, 1 6 , 2 3 5 . 4 0 , 1 3 6 , 1 6 , 2 2 3 , 2 0 6 , 1 5
0 , 1 6 2 , 1 7 3 , 2 2 9 8

3E 4 0  D A T A 1 5 0 , 1 6 2 , 2 4 0 , 4 1 , 9 6 , 3 0 ,
8 , 2 4 0 , 3 4 , 0 , 8 0 , 3 0 , 1 7 3 , 1 5 3 , 1 9 2
,1 3 3 , 1 7 9 2

3F 4 1  D A T A 2 5 4 , 1 7 3 , 1 5 4 , 1 9 2 , 1 3 3 , 2
5 5 , 9 6 , 1 7 3 , 1 5 1 , 1 9 2 , 1 3 3 , 1 8 6 . 1 7
3 , 1 5 2 , 1 9 2 , 1 3 3 , 2 7 2 2

SD 4 2  O A T A 1 6 7 . 9 8 , 1 7 3 , 1 5 1 , 1 9 2 , 1 3
3 . 2 4 8 . 1 7 3 , 1 5 2 , 1 9 2 . 1 3 3 , 2 4 9 , 9 6
, 1 6 9 . 8 . 1 4 1 . 2 4 7 3

36 4 3  D A T A 1 5 0 . 1 9 2 , 1 5 0 . 0 , 1 3 2 , 1 6 7
, 1 7 7 . 2 5 4 , 2 0 1 , 2 5 5 , 2 4 0 , 2 0 6 , 4 1 ,
6 3 , 1 0 . 1 0 , 2 2 5 0

42 4 4  D A T A 1 0 . 1 3 3 , 1 5 6 . 1 4 4 , 2 , 2 3 0 ,
1 6 7 . 1 5 5 , 1 6 7 , 2 4 , 1 0 1 , 1 5 9 , 1 3 3 , 1
6 7 , 3 2 , 1 7 8 . 1 9 7 8

07 4 5  0 4 T 4 1 9 2 , 1 6 0 , 7 , 1 7 7 , 1 6 6 , 1 4 5
, 2 4 8 , 1 3 6 , 1 6 , 2 4 6 , 2 3 0 , 2 5 4 , 2 0 8 ,
2 , 2 3 0 , 2 5 5 , 2 6 7 5

E7 4 5  D A T A 9 6 , 1 7 4 , 1 5 1 . 1 9 2 , 1 7 2 , 1 5
2,13e,134,1e7,132,18e,173,14
9 4 8 2 . 1 4 1 , 1 5 5 , 2 5 8 0

A7 4 7  O A T A 1 9 2 , 1 0 . 1 0 , 1 0 , 1 4 1 , 1 5 1 .
1 9 2 , 2 4 , 1 0 5 , 8 , 1 4 1 , 2 3 2 , 3 , 1 8 9 , 0
, 1 6 0 , 1 5 9 8

F4 4 8  D A T A 0 , 1 4 5 , 1 6 7 , 2 0 0 , 2 0 4 , 2 3 2
. 3 , 2 0 8 , 2 4 8 , 3 2 . 1 5 6 , 1 9 2 , 9 6 , 3 , 0
, 2 5 5 , 2 1 6 1

LI S TI NG  2 : CHAR U P

E l  1 0  REM < < < « « «
- > > > > > > > > >

84 1 1  RE M « «
>>>>

12 REM « «  CHARACTER SCRO LL
Up > > > >

13 REM < < «

> : : :14 REM <  S Y S  4 9 5 0 0 ,  T E X T
SA > > > >
15 REM < < < <  .  C H A R
SA > > > >
16 REM < < < <  .  S T A R T

CHAR > > > >
17 REM < < < <  ,  N O .  C
MARS > > > >
18 REM < < < <

>>>>
19 REM < < < < < < < < <
->>>>>>>>>
20 REM < <

>>
21 RE M < <  I NV E NTE D BY  JO HN F
LETCHER > >
22 REM «  I N  1 6 8 6  FO R
YC'
23 REM ( <

>>
24 REM < « « « < <
- > > > > > > > > >
25
26
27 FRI NT"CCLR3 ":FO RI . . . . 0 T0 1 5 :C
X 0 : FO R B O T0 1 5 : R E A O A C X C X
-
0
-
A

:P O KE 49500* L* 164-U, A:NE X TO
28 RE ADA:I FA<>CX THE NP RI NT"CW
HITE.RWSON1ERROR I N  LI NE CW HI
TE 1 ";3 1 4 . L:E ND
28 FRI NT"r HO ME , C7 DRE ADI NG
NE [Y E LLO W1 ";3 1
4 -
1 .
30 NE X TL:E ND
31 D A T A 3 2 , 1 6 1 , 1 9 3 , 1 8 5 , 2 0 , 1 4 1
, 2 2 1 , 1 6 3 , 1 6 5 , 2 1 , 1 4 1 , 2 2 2 . 1 9 3 .
3 2 , 2 5 3 . 1 7 4 . 2 3 4 7
32 D A T A 3 2 , 2 3 5 , 1 8 3 , 1 6 5 , 2 0 , 1 3 3
. 1 5 4 , 1 E 5 , 2 1 , 1 3 3 , 1 6 5 , 1 4 2 . 2 1 9 .
1 9 3 , 1 5 9 , 0 , 2 1 3 9
3 3  D A T A 1 4 1 , 2 2 0 , 1 9 3 , 1 3 8 , 1 3 3 , 1
8 6 , 1 6 9 , 8 . 1 3 3 , 1 6 7 . 1 6 6 , 0 , 1 4 1 , 2
1 8 , 1 9 3 , 1 6 2 , 2 3 5 2
34 D A T A B , 7 0 , 1 6 6 , 1 4 4 , 3 , 2 4 , 1 0 1
, 1 6 7 , 1 0 6 , 1 1 0 , 2 1 9 , 1 9 3 , 2 0 2 , 2 0 8
, 2 4 2 , 1 4 1 , 2 1 0 4
35 D A T A 2 2 0 , 1 6 3 , 1 7 3 , 2 2 0 , 1 9 3 , 2
4 , 1 0 1 , 1 6 5 , 1 4 1 , 2 2 0 , 1 9 3 , 3 2 . 2 5 3
4 7 4 , 3 2 , 1 5 8 , 2 4 9 2
36 D A T A 1 8 3 , 1 3 8 . 2 0 1 . 2 6 , 4 8 . 1 3 ,
7 6 , 7 2 , 1 7 8 , 3 2 , 2 5 3 , 1 7 4 , 3 2 . 1 3 8 ,
1 7 3 . 3 2 , 1 7 6 9
37 0 4 T 4 2 4 7 , 1 8 3 , 8 6 , 1 4 1 , 2 1 7 , 1 9
3 , 7 6 , 4 2 , 1 9 4 , 1 6 0 , 0 , 2 0 0 4 7 7 , 1 7
6 , 1 3 6 , 1 4 5 , 2 3 8 3
38 D A T 4 1 7 6 , 2 0 0 , 2 0 4 , 2 2 3 , 1 8 3 , 1
4 4 . 2 4 4 . 2 0 6 , 2 1 8 , 1 8 3 , 2 4 0 . 3 0 , 8 6
,20,e,0,2295
38 O 4 T 4 5 2 . 0 . 6 4 , 1 6 8 , 1 7 3 , 2 2 1 . 1
8 3 , 1 3 3 , 2 5 2 , 1 7 3 . 2 2 2 , 1 8 3 4 3 3 , 2
5 3 . 8 6 , 1 7 3 , 2 4 8 8
40 D A T A 2 1 9 , 1 8 3 , 1 3 3 , 2 4 8 , 1 7 3 , 2
2 0 . 1 9 3 , 1 3 3 , 2 4 9 , 8 6 , 1 6 8 , 8 , 1 4 1 ,
2 1 8 . 1 8 3 . 1 6 0 . 2 7 4 6
41 C A T A 0 , 1 3 2 . 2 5 1 4 7 7 , 2 5 2 , 2 0 1
, 2 5 5 , 2 4 0 , 2 1 8 . 4 1 , 6 3 . 1 0 . 1 0 , 1 0 ,
1 3 3 , 2 5 0 , 2 2 4 4
4 2  D A T A 1 4 4 . 2 , 2 3 0 , 2 5 1 , 1 6 5 , 2 5 1
, 2 4 , 1 0 1 , 1 6 5 . 1 3 3 , 2 5 1 , 3 2 , 2 3 5 , 1
9 3 , 1 6 0 , 7 , 2 3 4 4
43 O A T A 1 7 7 . 2 5 0 , 1 4 5 , 2 4 8 , 1 3 6 , 1
6 , 2 4 8 , 2 3 0 , 2 5 2 , 2 0 8 , 2 , 2 3 0 , 2 5 3 ,
9 6 , 1 7 4 , 2 1 8 , 2 8 8 5
44 0 4 T 4 1 8 3 , 1 7 2 , 2 2 0 4 9 3 , 1 3 4 , 1

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

B2 4 5  cATA1s3,24,10s,e,141,223,
193.141,232,3,169,0,160,e,14
5 , 1 7 6 , 1 8 1 3

52 4 6  D A T A 2 0 0 , 2 0 4 , 2 3 2 , 3 , 2 0 8 . 2 4 8
, 1 6 9 , 8 , 1 4 1 . 2 1 8 , 1 9 3 . 3 2 , 2 2 4 , 1 9
3 , 9 6 , 1 5 5 , 2 5 2 4

I
t
I
S
T
I
N
S  
2
:  
R
A
S
T
E
R

1
E l  1 0  REM < < < < < < < < <

- > > > > > > > > >
84 1 1  RE M < < < <

>>>>
79 1 2  REM < < < <  T H I S  RO UTI NE  W I L

L S E T  > > > >
82 1 3  REM « «

>>>>
21 1 4  REM « < <  U P  A  RAS TE R I N T E

RRUPT > > > >
00 1 5  REM < < < <

>>>>
43 1 6  REM < < < <  T O  RUN THE  TWO S

CROLL > > > >
lE 1 7  RE M « «

> > »
79 1 8  RE M < < < <  RO UTI NE S  . ( S Y S  4

9 8 0 0 )  > > > >
1C 1 9  REM < < < <

>>>>
BE 2 0  REM < < < < < < < < <

- >>>>>>>>>
SE 2 1  RE M < <

>>
09 2 2  REM < <  I NV E NTE D B Y  JO HN F

LETCHER > >
64 2 3  REM < <  I N  1 9 8 6  FO R

YC' > >
58 2 4  REM «

>>
E9 2 5  REM < < < < < < < < <

- >>>>>>>>>
20 2 6
21 2 7
81 2 8  P R I N T " r C L I U " : F O R L - 0 T 0 5 : C X

- 0 FO RO . . . 0 7 0 1 5 : RE A0 A: CCX . i . A:
F0KE 49800 . 1 . . ° 16+0 , A:NE X TO

CD 2 9  RE ADAAFA<>CX THE NP RI NT"E W
HITE,RUSONJERROR I N  LI NE CW HI
TE :". 3 2 4 -L;E NO

84 3 0  P RI NT"tHO ME , C7 )RE AO I N6  L I
NECYELLOW1";324-L

53 3 1  NE X TL:E ND
04 3 2  D A T A l 2 0 , 1 6 9 , 1 2 7 , 1 4 1 , 1 3 , 2 2

0 , 1 8 9 , 1 , 1 4 1 , 2 5 , 2 0 8 , 1 4 1 . 2 6 , 2 0
8 . 1 8 9 , 2 7 , 1 9 0 5

87 3 3  D A T A 1 4 1 , 1 7 , 2 0 8 . 1 6 8 4 . 1 4 1 ,
1 3 2 , 3 , 1 6 2 , 1 7 2 , 1 6 0 , 1 8 4 , 1 4 2 , 2 0
, 3 , 1 4 0 , 1 8 0 5

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

OF 3 5  O A T A 3 , 1 6 . 5 , 1 6 8 . 1 , 1 4 1 , 1 3 2 ,
3 , 1 7 4 , 1 3 2 , 3 , 1 0 8 , 2 2 4 , 1 8 4 , 1 4 1 ,
3 2 , 1 5 5 8

46 3 6  0 A T A 2 0 8 , 1 8 8 , 2 2 2 , 1 8 4 , 1 4 1 . 1
8 , 2 0 8 4 3 8 , 2 4 0 , 6 , 3 2 , 1 0 5 , 1 8 2 , 7
6 , 1 2 6 . 2 3 4 . 2 3 2 8

EF 3 7  0 A T 4 3 2 , 1 9 7 . 1 9 3 , 7 6 , 4 9 , 2 3 4 ,
4 9 , 2 5 1 , 6 . 0 , 0 , 0 . 0 , 0 , 0 , 0 , 1 0 8 7
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78

52

E7

1 4 5 , 2 5 0 . 2 2 1 9
43 D A T A 1 3 6 , 1 5 , 2 4 8 , 1 6 0 , 3 . 1
7 7
,
2 5 0 , 7 4 , 1 4 5 , 2 5 0 , 1 3
6
,
1 6
,
2 4 8
,
1 6

5 . 2 5 0 , 2 4 , 2 2 9 5
44 D A T A 1 0 5 , 1 3 , 1 3 3 , 2 5 0 , 1 4 4 , 9 .
23 0 , 2 5 1 . 1 8 5 , 2 5 1 , 2 0 1 , 5 0 ,
2 4 0
,
3
.

7 6 , 4 0 , 2 1 5 5
45 D A T A 1 9 5 , 9 5 , 2 0 4 , 2 2 3 , 1 9
3
,
1 4

4 , 2 4 4 , 2 0 6 , 2 1 8 , 1 9 3 , 2 4 0 , 3 0 .
9 5
,
2 0 , 8 , 0 . 2 3 1 0

75

FF

F4

C7

25

9
0

28

310 P R I N T " E S P C B , S L , 0 Y 2 3 , 5 M X
H1
320 P R I N T" E 5 P 0 8 , C Y , S P , C V . S 0 ,
CY 5 , 5 P , S M , CF, S N, S O , CY 6 , S P , CV

SO C V ] "
330 P RI NT"[S P CS , CN, RV S O N, W HI
TE 3HLRWS O FF, C5 , CH. S P CS , CN2 , R
VSO N, WHI TE3WERVSO FF, C5, CH2, 5
PC6,CN,RUSON,WMITE3HERVSOFF,
C5 , CH3
-340  P RI NT"I S P CS , CN, RV 5 O N, W HI
TE 1 I CRV S O FF. C5 . CH, S P C6 , CN2 , R
VSO N. WHI TE1XERWSO FF, C5, 0H2, S
P 05 . CN, RUS O N, WHI TE 3 I CRV S O FF,
C5 , CH1 "
350 P RI NT"E 5 P 0 9 , CN, RV 5 O N. W HI
TE 3 J E RUS O FF, C5 , CH, S P 0 6 , CN, S N
, CY , S M, CH, S P C5 , CN, RUS O N, WHI T
E 3JCRUS O FF, C5 , CH3"
360  P RI NT"CS P CS , CN, RUS O N, WHI
TE 3KE RUS DFF, CS , CH, 6P O 4, RV S O N
, 5 , , R U S O FF, S 0 , C Y 5 , 5 P , S M , S P C 4
, CN. RUSO N, WHI TE3KERWSO FF, C5,
O H]"
370 P RI NT"CS P CS , CN, RV S O N, WHI
TEJLCRVSO FF. CS . CH, SPC4, RVSO N

ERWSOFF,CG,RUSON,SPC5,RUSO

I
L
I
S
T
I
N
G  
5
:  
C
H
A
R  
D
E
M
O

89 1 0 0  P O K E 5 3 2 8 0 , 3 : P 0 K E 5 3
2 8 1
,
3
;

P R I N T " C B L A C K , C L R , D O W N
1 0
, R I G H
TEORLEASE W A I T—  READING TE X T

'IA 1 1 0  I FP E E KC1 6 3 8 4 ) . . 4 S THE N2 0 0
42  1 2 0
AO 1 3 0  H E L L O  THE RE  F E L

LOW V C  READERS - - -  T H I S  RO
UTI NE W I L L  ALLOW Y O U '

E0 1 4 0  A$ AS -4 . " T O  SCRO LL TE X T W
I THI N A  CHARACTER . .  A S  YOU
CAN S E E  SOME S TUNNI NG "

25 ISO A A - "  E FFE CTS  CAN BE  m FF, CN1  CCH, S P C3 , CN, RUS O N, WHI
CHIEVED W I TH E AS E  1 ,  — YOU CA TE 1LCRV S O FF. CS , CH1"
N S CRO LL UP  O R L E F T . . . " EJA 380  P R I N T

-
0 5 P C 9 , C
N , R U S O N
. W H I

9A 160 TE 1 MCRV S O FF, CS , CH, S P C4 . S f . CH
08 170 1 . -LE N(AS ) :FO RI . '1 TO L:P O KE

1 6 3 8 3 * 1 , A S C ( M I D S ( A 5 . I ,
1
) ) : N E

, RUS O N, S P C5, RUS O FF, CN, S M, CH,
SP03, CN, RU5O N, WHI TE1MERVSO FF

X T : P O K E 1 6 3 9 4
1 -
1 , 2 S 5

, C5 , CH3 "
96 180 F O R I 0 T 0 7 : P O K E 1 2 2 8 8

4
1 + 2 5

52 390 P RI NT"E S P C7 , RUS O N. S f , RU5
5 • 9 , 0 : N E X T O FF, S O , CY 73  E CH. RUS O N, S P CS . R

94 190 VSOFF,CN3 CCY G , S P , S M1 "
6F 200  P R I N T " E 0 5 , C L R 3 " ; P O K E

5 3 2 9
GD 4 0 0  P RI NT"CS P C7 , RUS O N3  CRWSO

1 , 0 :P O KE 5 3 2 1 3 0 , 0 :P O KE 1 8 3 8 3 .
0
.

FF, 0 6 , RUS O N. W RI TE , S 8 , 5 0 , 5 1 1 , S
P 0 KE 5 3 2 6 5 , 0 E , S F, S G , S H, 5 I , RW S O FF, C5 , CH, R

24 e l o  P R I N T " C S P C B
4
O P 2 5 3 "

VSON,SPC5,RUSOFF,CN,RVSON,WH
39 220  P R I N T " T S P C B , R U S O N , C

°
, R V S

I TE , S 0 , 5 R, S S , S T, S U, S W , S W , RV 5
O FF, CP 2 3 , S N, CH3 " O FF, C5 , CN3  C C X 3 "

86 230 P RI NT" I S P 0 8 , RV S O N
1  C R V S 0

20 410  P RI NT"C5 P 0 7 , RWS O N3  ERVSO
F r , s 1
,
T 4 , m
3  
C C
Y A
N 1 I
N U
E N
T E
D

FF, CG , S P C7 , RUS O N, S E . RUS O FF, C
V I E S )  E CN, S P C4 , 0 H2 3 " G , RUSO N, SPCS, RUSO FF, CN, SM, SP

83

E7

290  P R I N T
-
E S P C B . S
i , C Y 4 , C H
, R k .
,

S O N , S P C 1 3 , R U S O F F , C N , C Y
4
, S M
,
C

H ) "
250 P R I N T " E 5 P C B , C Y , 5 P . C Y ,
5 0 ,C Y , C H , R U S O N , S P C S , R U S O FF,
5
M , C

61

56

0 6 , CN3  [ O H ) "920 PRIAT-csPc7,sf,cy7.sp,Ru
SON] E RV S O FF, S L. CP S , S @3  I S O ,
CY 6 , S M, CH3 "
430  P RI NT"CS P C7 , CY 8 , S R, S E , S P

P , S N, RUS O N, S P CS , RUS O FF. CN, Uf 0 7 , 5 M , S O , 0 Y 7 3 "
, S P , CY , S O , CY 3 CC 4 4 0  P RI NT"E S P C1 6 , CY S 3 " .

13 260  P RI NT"E 5 P 0 9 , CN, RUS O N, WHI F9 4 5 0
TE1ACRWSOFF,05,CH3 CCH, RVSO N F4 460  RE M " "  CO PY CHARS .  FR O
, S P 05 , RUS O FF, CN, RUS O N, WHI TE
2

Ti ROM " "
P E RV S O FF, CS , CH, RUS O N, S P CS
,
RW

ED 470  .
SOFF,CN1 ECN, RVSO N. WHI TE1AER 311 480  S Y S  4 9 9 0 0
V S O FF. C5 , CH1 " 131 9 9 0

02 270  P RI NT"CS P C9 , CN, RUS O N, WHI IS SOO RE M • '  R E - D E S I G N  CHAR.
TE3BCRUSOFF,CS,CH3 CCH, RVSO N SET • • • •
, S P 05 , RWS O FF, CN, RV 5O N, WHI TE
1

CS SIO
O C R V S O FF, C 5 . C H , R V S O N , S P
0 5
, R U

97 5 2 0  S Y S  4 9 9 5 2
SOFF,CN3 C O N , R U S O N , W H I TE M R 2E 630
V S O FF, C5 , CH1 " sa 540  RE M " "  S E T FARMS FO R S

3E 290  P RI NT"E S P CB, CP , 5 0 , CP , S L. CROLL
CP , CH, RUS O N, S P C5 , RQ S O FF, S N.
0

12 550
Y , SM, RUSO N, SPCS, RUSO FF, CN, CA 211 560  S Y S  4 9 1 5 2 , 1 6 3 9 4 , 1 2 2 8 2 , 1 9

2 . 2 5
05

, 5 U, CP , S L, CP 1 "
aso P R I N T " E S P C B , R U S O N , C
°
, R V S

38 570  S Y S  4 9 5 0 0 , 1 6 3 8 4 . 1 2 2 8 8 , 1 2
O F F , C P 4 , C H , R V S O N , S P C
1 3
, R U
5
C F

9 , 2 5
F, CN. CP 4 , S N, CH3 " 70 590

FA 300 P RI NT"E S P CB, RUS O N1 [ W H I T BF 590 RE M " "  I N I T .  I NTE RRUP T
E , S A, 5 1 3 , S C, S D, RUS O FF, C5 , CH, Y * sow
ELLOW]JOHN FLE TCHE RI C5 , CN, RV 60 600
S O N, WHI TE , S T, 5U, S U, S W, RUS O FF OF 610  P O KE S 3 2 7 2 , 2 8 :S s i 5  4 9 s o c

C5 , CH2 1 " 20 s a o P RI NT"CHO ME J"

I
L
I
S
T
I
N
G 
4  
C
O
P
Y

E4 1 0  RE M < < “ < < < “
- > > > > > > > > >

84 1 1  RE M < « <
>>>>

80 1 2  REM « «  T H E  F I R S T  RO UT
INE > > »

67 1 3  RE M < < < <  CO P I E S  THE  ROM C
HARS. > > »

66 1 4  RE M < < < <  I N T O  5 3 0 0 0  (1 2 2 1 3
B) > > > >

00 1 5  RE M < < < <
>>>>

2A 1 6  REM « < <  T H E  SECOND RO U
TI NE  > > > >

73 1 7  REM < < < <  RE -DE S I G NS  THE  C
HARS. > > > >

47 1 8  RE M < < < <  B Y  S H I F T I N G  THE
FI RS T > > > >

13 1 9  REM « < <  FO UR P I X E LS  O F T
HE > > > >

Fl  2 0  REM « < <  CHAR R I G HT O NE .
WITH > > > >

SO 2 1  RE M < < < <  DO UBLE  W I DTH . .
>>>>

99 2 2  REM « «
>>>>

ES 2 3  REM « «  1 , . .  s y s  4 9 9 0 0
>>>>

E9 2 4  REM < < < <  2 . . .  S Y S  4 9 9 5 2
>>>>

96 2 5  REM < < < <
>>>>

84 2 6  RE M < < < < < < < < <
->>>>>>>>>

50 2 7  REM < <
>>

7F 2 8  REM < <  I NV E NTE D B Y  JO HN F
LETCHER

96 2 9  REM < <  I N  1 9 8 6  FO R
YC' > >

59 3 0  REM «
>>

E7 3 1  RE M < < < < < < < < <
- > > > > > > > > >

l A 3 2
18 3 3
84 3 4  P R I N T " E C L R 1 " : F O R L O T 0
7
: C X

. • 0 : F O R D O T 0 1 5 : R E A D A : C X C X
+
A :
P O K E 4 9 9 0 0
,
L . 1 5
4 -
D . A : N E X T O

Al  3 5  RE ADA; I FA<>CX THE NP RI NT'[W
HITE,RVSON1ERROR I N  LI NE CW HI
TE 3 ";3 8 4 -L:E ND

60 3 6  FRI NT"CHO ME , 0 7 1 RE ADI NG  L I
N E [ Y E LLO W 3 " 3 8
4 -
L

49 3 7  NE X TL:E ND
SG 3 8  D A T A 1 6 9 , 0 , 1 4 1 , 1 4 , 2 2 0 , 1
5 9
,

5 1 , 1 3 3 , 1 , 1 6 2 , 0 , 1 6 0 , 4 1 3 , 1 5 9 , 2 0
8 , 1 3 4 . 1 7 7 9

88 3 9  D A T A 2 5 0 , 1 3 4 , 2 S 2 , 1 3 2 , 2 5 1 ,
1 3 3 , 2 5 3 . 1 6 0 , 0 , 1 7 7 , 2 5 2 , 1 4 5 , 2 5 0

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

5 3 , 2 0 1 , 2 1 6 , 2 0 8 . 2 3 9 , 1 5 9 , 5 5 , 1
33 , 1 , 1 8 9 , 1 , 2 7 7 4

04 4 1  D A T A 1 4 1 , 1 4 . 2 2 0 , 9 6 , 1
6 9
,
0
,
1

3 3 . 2 5 0 , 1 6 9 , 4 9 , 1 3 3 , 2 6 1 , 1 6 0 ,
7
,
1 7 7 , 2 5 0 , 2 2 1 9

16 4 e  0 A T A 7 4 . 1 5 3 , 9 4 . 1 9 5 , 1 3 6 , 1
6
,

2 4 7 , 1 6 0 . 7 . 1 7 7 , 2 5 0 , 2 5 , 9 4 .
1 9 5
,
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10A1 09 5 8 DO ES 4C 2E 10 AS-
10AS OF A 2 08 AO 02 8E El 2 0 :
1091 BA F F 2 0 SE 12 AS DE A2:
1099 32 AO 03 eo 80 FF 20 CO:
1001 FF 9 0 03 4C 89 11 20 FC:
1009 11 B O A7 A9 21 80 32 0 3 :
10131 A9 0 3 A2 08 AO 03 BS E l :
10139 20 B A FF 20 7F 12 AS OE:
10E1 A2 3 2 AO 0 3 20 BD FF 20;
10E9 CO F F SO 0 3 4C 89 11 20:
10E1 FC 1 1 BO 0 3 20 93 12 40;
10FS 73 1 0 AD 32 03 BS E0 20 ;
1101 5A 1 2 A2 06 AO 02 19 20:
1109 FO F F AO FF A9 54 20 DE:
1111 FF CO 89 EE 13 DO F7 20:
1119 83 1 1 AS DE C9 01 DO 14:
1121 AD 3 2 0 3 CS 24 DO 06 20:
1129 9F 1 1 4C 00 11 09 58 30:
1131 ES 4 C 2E 10 AS 02 A2 08:
1139 AO O E 66 E l ee BA FF 20:
1141 ES 1 2 AS DE A2 32 AO 03:
1149 2 0  BD FF 20 CO FF 90 03:
1151 4C B B 11 20 EC 11 BC A7:
1159 AS 0 3 A2 OS AO 03 EIG E l :l isl eo en FF 20 7F 12 AS DE:

1001 OD 10 on 00 SE 26 3 4  3 1 .
1009 31 31 29 0 0 00 0 0  AO  0 9 :
1011 AS 0 0 99 07 00 8 8  DO  F A :
1019 AS 32 85 E2 AS 03 8 5  E 3 :
1021 AO FF A9 93 20 02 F F  CB:
1029 BS 36 13 DO F7 20 S A 1 2 :
1031 A2 08 AO 02 18 20 FO  F F :
1039 AO FF AS 53 20 102 F F  CO ;
1041 BS 30 13 DO F7 2 0  8 3  1 1 :
1049 AD 32 03 CS 53 DO 0 3  4 C :
1051 SE 10 CS 54 DO 03 4 C  F B ;
1059 10 CS 98 DO E8 AS 1 8  2 0 :
10E1 02 FT A9 4C 20 02 Fr AS:
10E8 09 20 112 FF 60 AD 3 2  0 3 :
1071 es E0 20 5A 12 n2 06 no,
1079 02 18 20 FO FF AO F F  A S :
1081 53 20 02 FF 08 89 e c  1 3 ,
1069 DO F7 20 8 3 11 AS DE  C S :
1091 01 DO 14 AD 32 0 3  CS  2 4 :
1099 DO 06 20 SF 11 4C 7 3  1 0 :

TRANS SCRIPT
Many Plus/4 owners have upgraded to thc

SCRIPT—PLUS wordprocessor. Unfiwunately you can't
use 3+1 files with this wordprocessor. TRANS—SCRIPT

changes all this.
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SCRIPT/PLUS cartridge I was left with
the problem of converting several disks
of 3+1 wordprocessor files into a format
suitable for SCRIPT/PLUS.

This program T R A N S —SCRIPT
will enable 3+1 format files to be con-
vened using either single or twin disk
units. The program is menu driven and
will prompt for single/twin disk units,
filename, directory or exit. Exit from the
directory is by pressing return.

In single disk mode the program
reads the file, converts it and then writes
it back to the disk using the same file-
name but with the first character of the
filename overwritten with an exclamation
mark.

When using twin disk units the file
is written to the second unit using the
same filename.

The conversion i s  done o n  a
character by character basis but by use of
machine code the process is fairly swift,
especially i f  1551 disk drives are used.
The layout of  the original 3+1 fi le is
preserved. but the 3+1 embedded corn-
mands are removed.

Getting it in
To enter the program use the MONITOR
and the M command to type in the hex
dump listing.

Then SAVE "TRANS—SCRIIT",08,
1001.14C9

The program can then be loaded and

run like a normal BASIC program.
N.B. The program must be located at the
normal start of basic area. E.g. Hex 1001.
GRAPHIC CLR can be used to ensure
this.

File format

The 3+1 wordprocessor file is held on
disk in the tUllowing format. Byte 01 and
02 point to the end address of the docu-
ment in memory. Byte 03 is the number
of lines in the document. The next 99
bytes arc the text pointers. This is follow-
ed by a further 77 bytes for the Tab set-

tings. Finally there is a further gap until
the start of the document text. This gives
a total of 303 bytes before the document
text which can he discarded during the
conversion process.

The document text i s  stored i n
memory and on disk in CBM screen
code. The text is stored in 77 character
lines. The carriage return "Hex OD" is
replaced by "Hex 9F". The line after the
carriage return is padded to the full 77
characters with spaces. These spaces will
be discarded during the conversion,
reducing the size o f  the converteddocument,
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1169  A e  3 2  AO  0 3  2 0  BD F F  2 0 :
1171 CO  F F  S O  0 3  I C  8 9  I I  2 0 :
1179 F C  1 1  BO  8 3  2 0  9 3  1 2  S C :
1181 0 0  1 1  A 2  1 4  AO  1 2  1 8  2 0 :
1189 FO  F F  AO  0 0  2 0  C F  F F  C S :
1191 O D FO  0 8  9 9  3 2  0 3  C B  CO :
1199 1 0  0 0  F l  8 4  D E  6 0  AS  9 3 :
11A1 2 0  0 2  F F  A s  1 8  2 0  0 2  F T :
11A9 AS  S C  2 0  0 2  F F  2 0  BC 9 8 :
1181 2 e  E 4  F F  9 9  O D DO  F 9  6 0 :
1189 8 5  O F AO  C C  8 9  8 4  1 4  9 9 :
1 1 9 I  0 9  O F B B  DO  F 7  A S  O F 6 9 :
11C9 2 F  8 2  E S  O F 2 0  4 8  1 2  A S :
1101 E 0  C S  5 3  0 0  0 3  4 9  7 3  1 0 :
11119 S C  0 0  1 1  2 0  CC F F  A 2  1 4 :
11E1 AO  0 2  1 8  2 0  FO  F F  AO  F F :
11E9 A S  5 0  2 0  0 2  F F  CO  B 9  9 2 :
11F1 1 4  DO  F 7  2 0  E 4  F F  C 9  0 0 :
11F9 DO  F 9  6 0  A S  O F A 8  A S  E l :
1201 2 0  B A  0 0  2 0  E C  B E  2 4  F F :
1209  F F  F F  F F  F F  O F 2 0  C 6  CS :
1211 1 4  C F  F F  C S  3 0  DO  1 1  2 0 :
1219 C F  F F  CS  3 0  DO  O D A S  O F:
1221 2 0  6 3  F F  2 0  C C  F F  1 8  S O :
1229 2 0  C F  F F  2 0  C F  F F  A 2  1 8 :
1231 AO  0 0  1 8  2 0  FO  F F  2 0  C F :
1239 F F  C S  0 0  FO  0 5  2 0  0 2  F F :
1241 DO  F 4  A S  O F 2 0  9 3  F T  A 9 :
1249 0 3  2 0  6 3  F F  A S  0 2  2 0  9 3 .
1251 F F  2 0  C C  F F  2 0  D C  1 1  3 8 :
1259 S O  AO  F F  A 9  9 3  2 0  0 2  F F :
1261 CO  8 9  7 5  1 4  DO  F 7  6 0  A 2 :
1269  0 0  A 4  D E  BO  C l  1 4  9 1  E 2 1
1271 C B  E 8  E 0  0 4  DO  F 5  1 8  AS :
1279  DE  S S  0 4  8 5  D E  6 0  3 8  A S :
1281 D E  E S  0 4  A 8  n 2  0 0  BD C 5 .

1289 1 4  S I  E a  C B  E 6  E 0  0 4  DO !
1291 F 5  6 0  4 2  0 2  2 0  CS  F F  A 2 ,
1299 F F  AO  3 0  2 0  E S  F F  C A  DO :
1241 F A  2 0  E 4  F F  B R  0 0  F A  2 0 -
1249 CC F F  4 2  0 0  BE  O A 8 6  019:
1281 E B  8 6  DS  A 2  0 2  2 0  CE  F F -
1289 2 0  E 4  F F  8 5  D C  2 0  B 7  F F :
1291 4 8  2 0  C C  F F  E S  DB 4 5  DB:
1299 6 9  4 0  0 0  0 8  4 2  0 0  8 6  DB:
1201 A 2  0 1  8 5  D A  AS  D C  CS  S F !
1209 DO  1 4  4 2  0 3  2 0  C S  F F  AS
12E1 O D 2 0  0 2  F F  2 0  C C  F F  A 2
12E9 0 0  8 6  0 9  S C 1 8  1 3  2 9  0 0 !
12F1 3 0  2 5  A S  DC 8 5  0 8  2 9  3 F :
12F9  O S  0 8  2 4  0 8  1 0  0 2  O S  8 0 :
1301 7 0  0 2  0 9  4 0  8 5  D C  4 5  0 9 :
1309 FO  O D 4 2  0 3  2 0  9 9  F F  AS
1311 D C  2 0  0 2  F F  2 0  C C  F F  A S :
1319  0 4  FO  0 7  4 2  0 0  B S  DA E 8 :
1321 8 6  DS  6 8  2 9  4 0  FO  BC A S :
1329 0 3  2 0  6 3  F F  4 9  0 2  2 0  6 3 :
1331 F F  2 0  E 7  F F  6 0  9 3  0 8  1 8 !
1339 4 0  0 0  2 0  3 0  2 0  5 3  4 9  4 E :
1341 4 7  4 9  4 5  2 0  4 4  4 9  5 3  4 8 ,
1349  2 0  4 4  5 2  4 9  S S  4 5  O D O E .
1351 2 0  2 0  5 4  2 0  3 0  2 0  5 4  5 7 .
1359 4 9  S E  2 0  4 4  4 9  5 3  4 B  2 0
,1361 4 4  5 2  4 9  S S  4 5  5 3  O D O D:
1369 2 0  2 0  s e  2 0  J D  e e  4 5  s e :
1371 4 9  5 4  O D O D O D 0 0  O D 2 0 :
1379 2 0  2 0  2 0  4 5  S E  5 4  4 5  5 e :
1381 2 0  4 F  5 0  5 4  4 9  4 F  S E  3 F :
1389 2 0  5 3  0 0  4 9  S E  4 7  9 9  4 5 :
1391 2 0  4 4  4 9  5 3  4 8  2 0  4 F  5 0 :
1399 4 5  5 2  4 1  5 4  4 9  4 F  S E  0 0 ;
1341 2 0  2 0  2 0  2 0  2 0  2 0  2 0  2 0 :

1349 2 8  4 F  S E  2 0  5 5  4 E  4 9  5 4 :
1381 2 0  3 8  2 9  0 0  O D o p  ee l  2 e :
1389 2 4  2 0  3 0  2 0  4 4  4 9  5 2  9 5 :
1361 4 3  5 4  4 F  5 2  5 9  0 0  O D 2 0 :
1369 2 0  5 8  2 0  3 0  2 0  4 5  5 8  4 9 :
1301 5 4  O D O D 0 0  0 0  0 0  0 0  O D:
1309 O D 2 0  2 0  4 5  4 E  5 4  4 5  6 2 :
13E1 2 0  4 6  4 8  • C  4 5  4 E  4 1  4 0 :
13E9 4 5  3 E  2 0  2 4  0 0  5 7  4 9  4 E :
13F1 2 0  4 4  4 9  5 3  4 8  2 0  4 F  S O :
13F9 4 5  5 2  4 1  5 4  4 9  4 F  S E  8 D t
1401 O D  2 0  2 0  5 0  4 6  4 1  4 3  4 5 :
1409 2 0  5 3  4 F  S S  5 2  4 3  4 5  2 0 :
1411 4 4  4 9  5 3  4 8  2 0  4 9  S E  2 0 :
1419 5 5  S E  4 9  5 4  2 0  3 8  0 0  2 0 :
1421 2 0  2 6  2 0  5 4  4 8  9 6  2 0  5 4 :
1429 4 1  5 2  4 7  4 5  5 4  2 0  4 4  4 9 :
1431 5 3  4 8  2 0  4 9  4 E  2 0  S S  4 E :
1439 4 8  5 4  2 0  3 9  O D O D 2 0  2 0 !
1441 2 4  2 0  311 2 0  4 4  4 9  6 2  4 5 :
1449 9 3  5 4  4 F  5 2  5 9
.
0 0  O D  
2 0 :

1451 2 0  5 8  2 0  3 0  2 0  4 5  5 8  4 9 :
1459 5 4  0 0  0 0  O D O D O D O D O D:
1461 2 0  2 0  4 5  S E  5 4  4 9  5 2  2 0 :
1469 4 6  4 9  4 C  4 5  S E  4 1  4 0  4 5 :
1471 3 F  2 0  2 A  0 0  9 3  1 8  4 0  2 0 ,
1479 2 0  2 0  2 0  2 0  2 0  2 0  2 0  2 0 :
1481 2 0  2 0  2 0  2 0  5 4  5 2  4 1  4 E :
1489 9 3  2 0  5 3  4 3  5 2  4 9  5 0  5 4 :
1491 0 0  5 2  4 5  5 3  5 3  2 0  5 2  4 5 :
1499 5 4  S S  5 2  S E  2 0  5 4  S F  2 0 :
14A1 4 3  4 F  S E  5 4  4 9  4 E  5 5  4 S :
1449 2 0  2 0  2 0  2 0  2 0  2 0  2 0  2 0 7
1481 2 0  2 0  2 0  0 0  0 9  2 F  O F  2 0 ,
1483 O S  1 2  1 2  O F 1 2  2 0  2 3  2 0 :
14C1 2 C  5 3  2 C  5 2  2 9  5 3  2 9  5 7 :

L IFESAVERS

PLUS/4 UTILITY

C64

Fo r  t h o s e  o f  g o w  t h a t  d o  n o t
p o s s e s  a  m o n i t o r  o r  a s s e m b l e r ,
s a v i n g  a r e a s  o f  m e m o r g  i s
so me w h a t d i f fi c u l t  a n d  t i m e
c o n s u m i n g .  T h i s  s m a l l  p r o g r a m m e
w i l l  e n a b l e  u o u  t o  S A V E  a n y
a r e a  o f  m e m o r y  u o u  l i k e ,  e x c e p t
Fo r  R AM h i d d e n  u n d e r  t h e  R Or l s .

The s u r t a x  F o r  u s i n g  t h e
r o u t i n e  I s  a s  F o l l o w s :

S Y S 5 0 0 0 0 , " n a m e " , 8 , 1 , 5 A , E A
- 0 -
1Where E A  a n d  S A  a r e  t h e  e n d  a n d

s t a r t  a d d r e s s  r e s p e c t i v e l g .

F . A . E v e s
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MACHINE CODE SAVE I/1

X-5CCOO
2 R r A C Z : T . F 2 - 2 S E T H E %
7
N D
3 P 0 K E X , 2 : X = X ÷ 1 : 3 0 = 2
Lj D A T A 3 E , 2 5 3 , 1 7 9 , 3 2 , 2 1 E , E 2 5 , 3 2 , 2
5 3 , 1 7 q , 3 2 , 1 3 8 , 1 7 3 , 3 2 , 2
t
i 7 , 1
8 3
,
1 5 5

, 2 0 , 7
2
,
1 5 5 ,
2 1

S C A T A 7 2 , 3 2 , 2 5 3 , 1 7 9 : , 3 2 , 1 3 8 , 1 7 3 , 3
2
,
2
4
.
7
,
1
2
3
,
1
E
,
2
0
,
1
6
1
1
,
2
1
,
1
C
9
.
-
,
1
3
,

E 5 2 , 1 C
1
- 1 , 1 3 3
5 Z A T A 2 5 1 , 1 5 3 , 2 5 1 , 7 5 , 9 5 , 2 2 5 , 2 S E
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commands to the existing Basic. Some
commands are intended for  disk users
only and some are intended for  printer
users only (primarily MPS803 users but
these commands may be compatible with
other printers i.e. MPS801). The other
commands are intended to aid basic pro-
gramming. i.e. an old command which
when executed w i l l  regain a  'newed'
program.

The program s its  f r om $1000 to
$2100 with Basic starting at 52101. The
graphic screen can still be used, as the
program will automatically relocate itself
to $4000 when you turn on the graphic
screen for the fi rst time. The program.
once relocated to $4()00 by the initialis-
ation o f  t h e  -hi-res  s c reen. w i l l
automatically relocate itself back to $1000
once graphiccir has been activated.

The program uses $0600 to $068D
for the relocating routine and the zero
page is used by some of the commands.

Typing It  In
Type in listing one and save it to disk or
tape. run the program and i f  any data
errors are detected the program w i l l
automatically lis t the line in which the
error occured. Therefore editing can be
carried out to correct the line.

The program can then be re-saved

PLUS/4 UTILITY

Extended Basic
For The

Commodore Plus/4
Although printers and disk drives are optional. they are
necessary i f  full use is to be made of the existing Basic.

and re-executed. Once the data has been
read into memory the computer w i l l
prompt you with the device (tape or disk).
If you are using fast loader from Feb-
ruary's issue or a different device number
br  the disk drive, you will need to change
the device number to the corresponding
device in line 90.

When the device has been entered
the computer will then save the machine-
code program produced to the chosen
device under the name "extended Basic".
If you are using the fast loader program,
delete line I() in listing one bethre saving
it and type in the following basic line:—
POKE 44. (:)4: POKE 43.1: POKEDEC
("4000). 0: NEW

Load in the 'fast loader' program.
adding the lines for  relocating it  from
August's issue. Run the program and re-
locate fast loader to S3D00 (remember
delete line 1165 in the fast loader relocate
program fi rst): type new and load in
listing one and add the following line:—
95 I F A S = " T
-
T H E N S Y S
D E C K ( " 3 D
0 0 " )
Execute The Program
Listings two to six are demo programs
and therefore need not be entered unless
you want a demonstration of the comands
at work (N.B. the extended Basic must be
executed betbre the demo programs are
entered. The demo programs must be
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entered in order, and saved before the next
one is entered. I f  you haven't a disk drive
you need not type in listing six.) When
the demo programs have been entered and
saved listing two can then be loaded by
using the chain command.

Commands Summary and
Format
COMMAND: APPEND
FORMAT: APPEN D L T I L EN AME
-
1
.DEVICEll
Abbreviated to A(SHIFT)P
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct and Program
RECOMMENDED MODE: Direct
PURPOSE: To append a program from
tape or  disk to the end o f  the current
program in memory.

COMMAND: BSAVE
FORMAT: BSAVEI " F 1LEN AME" l,
DEVICH. EOT FLAG]. START'.
FINISH 11111
Abbreviated to B(SHIFT)S
AFFECTED BASIC ABBRECIATIONS:
None
MODES: Direct and program
RECOMMENDED MODE: Either
PURPOSE: To save a block of memory
to tape or disk. The start address defaults tg•
to the start o f  the basic and the end
address defaults to the end of the current

tg,
e
'
r
ro.;'



basic program. The EOT flag is the same
as for the basic SAVE command.

COMMAND: CGOSILIB
FORMAT: CGOSUB Variable Expres-
sion.
Abbreviated to CGO(SHIFT)S
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To GOSUB a line number
evaluated from the variable expression.

COMMAND: CGOTO
FORMAT: CGOTO Variable Expression.
Abbreviated to C(SHIFT)G
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To GOTO a  line number
evaluated from the variable expression.

COMMAND: CHAIN
FORMAT: C H A IN I"F IL EN A ME• L
DEVICE', RELOCATE FLAW]
Abbreviated to C(SHIFT)H
AFFECTED BASIC ABBREVIATIONS:
C H M C H ( S H I F T ) R
MODES: Direct and Program
RECOMMENDED MODE: Direct
PURPOSE: To load in a program whilst
keeping the current variables intact.

COMMAND: DISK
FORMAT: D I S K  S T R I N G ' .
DEVICE(8-II)]
Abbreviated to D(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
DIM
MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To send a _command to the
disk drive.

COMMAND: DO KE
FORMAT: D U K E  A D D R E S S .
VALUE(0-65535)
Abbreviated to D(SHIFT)0
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To POKE a 16 bit number in
(LOIHI) format in locations address AND
address+I.

COMMAND: °M ER G E

PLUS/4 IITILITY

FORMAT: DMERGE"FILENAME"C.
DEVICE(8-11)I
Abbreviated to D(SHIFT)M
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct and Program
RECOMMENDED MODE: Direct
PURPOSE: To merge a program from
disk to the one currently in memory.

COMMAND: DPROC
FORMAT: D P R O C  N A M E I
VARIABLES)]

Abbreviated to D(SHIFT)P
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct and Program
RECOMMENDED MODE: Program
PURPOSE: To define a procedure under
the name-NAME.

COMMAND: DUMP
FORMAT: DUMP FLAG (0 OR I)
Abbreviated to D'SHIFT)U
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To dump the Hi-res or Lo-
res screen to printer. If  flag equals nought
then the La-res screen will he dumped
else the Hi-res screen will be dumped to
printer.
COMMAND: ENTER
FORMAT: ENTER(X CO-ORDINATE.
Y CO-ORDINATE)ISTRING1
ABBREVIATED TO E(SHIFT1N
AFFECTED BASIC ABBREVIATIONS:
END
MODES: Program
PURPOSE: T o  input variables at  a
specific location on the screen.

COMMAND: EPROC
FORMAT: EPROC
ABBREVIATED TO E(SHIFT)P
AFFECTED BASIC ABBREVIATIONS:
None
MODES: DIRECT AND PROGRAM
RECOMMENDED MODE: Program
PURPOSE: To return from a proceudre.
If this is not executed in a proc routine
then a RETURN WITHOUT GOSUB
ERROR will occur.

COMMAND: FAST
FORMAT: FAST
ABBREVIATED TO HSHIFT)A
AFFECTED BASIC ABBREVIATIONS:
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None
MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To switch out the screen and
theretive speed up basic by approximately
30%

COMMAND: F IND
FORMAT: FINDITEXTI
ABBREVIATED TO F(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct
PURPOSE: To list the lines where the
text occurs

COMMAND: H I M E M
FORMAT: HIMEM ADDRESS
ABBREVIATED TO H(SHIFT)l
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or Program
RECOMMENDED MODE: Either
PURPOSE: To set the bottom of memory
to the address specified.

COMMAND: LONIENI
FORMAT: LOMEM ADDRESS
ABBREVIATED TO L(SHIFT)0
AFFECTED BASIC ABBREVIATIONS:
LOAD —> LO(SHIFT)A
MODES: Direct or Program
RECOMMENDED MODE: Direct
PURPOSE: To set the bottom of memory
to the address specified. Th is w i l l
perform a NEW at the new location when
executed.

COMMAND: MERG E
FORMAT: MERG EI"EILENAME"' ,
DEVICE] l
ABBREVIATED TO M(SHIFT)E
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or Program
RECOMMENDED MODE: Direct
PURPOSE: To merge a program from
disk o r tape to the one currently in
memory.

COMMAND: O LD
FORMAT: OLD
ABBREVIATED TO 0(SHIFT)L
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or Program
RECOMMENDED MODE: DIRECT
PURPOSE: To regain back a NEW ed
program.



COMMAND: PLIST
FORMAT: PLISTIFIRST L I N E 1 —
'LAST LINE
ABBREVIATED TO PL(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or Program
RECOMMENDED MODE: Either
PURPOSE: T o  lis t  a  program f r om
memory to printer.

COMMAND: PLOT
FORMAT: PLOT(X CO-ORDINATE, Y
CO-ORDINATE)
ABBREVIATED TO P(SHIFT)L
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or Program
RECOMMENDED MODE: Either
PURPOSE: To position the cursor in the
Lo-res s c r een a t  t h e  s pec ifi ed
co-ordinates_

COMMAND: POP
FORMAT: POP
ABBREVIATED TO P(SHIET)0
AFFECTED BASIC ABBREVIATIONS:
POKE —> PO(SHIFT)K
MODES: Program
PURPOSE: To enable you to RETURN
from a GOSUB. CGOSUB or  PROC
routine as it takes the GOSUB parameters
off the stack. i_e_ it performs a RETURN
without returning to the original location_
If this is not used in a CGOSUB. GOSUB
or PROC routine then a  RETURN
WITHOUT GOSUB ERROR will occur.

COMMAND: PROC
FORMAT: P R O C  N A M E I
IPARANIETERS)1
ABBREVIATED TO P(SHIFT)R
AFFECTED BASIC ABBREVIATIONS:
PRINT — >  PR(SHIFT)I
MODES: Direct or  Program
RECOMMENDED MODE: Program
PURPOSE: To GOSUB a defined pro-
cedure under the name-NAME.
The parameters will past into the variable
names in the OPROC command.

COMMAND: Q UIT
FORMAT: QUIT
ABBREVIATED TO Q(SHIFT)U
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or  Program
RECOMMENDED MODE: Direct
PURPOSE: To return to Basic.

PLUS/4 t  rTliTry

COMMAND: RECORD
FORMAT: R E C O R D  F I L E
RECORD IO F F SET 1
ABBREVIATED TO R(SHIFT)E
AFFECTED BASIC ABBREVIATIONS:
RED — ›  RE(SHIFT)A
MODES: Direct or  Program
RECOMMENDED MODE: Program
PURPOSE: T o  pos it ion t he  record
pointer to the record number of' the tile
number with offset—OFFSET for a rela-
tive tile_ The equivalent disk command

PRINT# 1 5 . " P
—
+ C H R S ( F I L
E  4
-
9 6 ) - 1 -

('HRS(RECORD LO—BYTE)+CHRS
(RECORD HI-BYTE)-FCHRS(OFF-
SET): where 15 is the fi le opened for the
command channel.
NOTE The command channel must be
opened beforehand.

COMMAND: SLOW
FORM AT: SLOW
ABBREVIATED ID soativnt.
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or Program
RECOMMENDED MODE: Either
PURPOSE: To restore the screen back to
normal and hence the speed of basic after
a FAST command has been executed.

COMMAND: VARLIST
FORMAT: VA RUST
ABBREVIATED TO V(SHIET)A
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct
PURPOSE: To print all variables (except
arrays and functions) from memory to the
current output device.

COMMAND: WINDO W
FORMAT: WI N D O W T O R  L EF T .
RIGHT. BOTTOM
ABBREVIATED TO W(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or  Program
RECOMMENDED MODE: Either
PURPOSE: To set the window size.

COMMAND: WRIT E
FORMAT: WRITE(X CO-ORDINATE.
Y CO-ORDINATE) PRINTLIST
ABBREVIATED TO WiSHIFT)R
AFFECTED BASIC ABBREVIATIONS:
None
MODES: Direct or Program
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RECOMMENDED MODE: Either
PURPOSE: To print at the specified co-
ordinates on the screen.

Functions
FUNCTION: ACS
FORMAT: ACSIX)
ABBREVIATED TO A(SHIET)C
AFFECTED BASIC ABBREVIATIONS:
None
PURPOSE: To return the ARCCOS of X.
where —1 <= X <= I

FUNCTION: ASN
FORMAT: ASN(X)
ABBREVIATED TO A(SHIFT)S
AFFECTED BASIC ABBREVIATIONS:
ASC
PURPOSE: To return the ARCSIN of X.
where —1<--X<=1

FUNCTION: BINS
FORMAI': BINS( X )
ABBREVIATED TO B(SHIET)I
AFFECTED BASIC ABBREVIATIONS:
None
PURPOSE: To return as a string the
binary equivalent of  X. where X is  an
integer such that X=X<=65535.

FUNCTION: BTOHS
FORMAT: BTOHS(XS)
ABBREVIATED TO BiSHIFT)T
AFFECTED BASIC ABBREVIATIONS:
None
PURPOSE: To return as a string the hexa-
decimal value of  the binary expression
given by X$

FUNCTION: DEEK
FORMAT: DEEK(X)
ABBREVIATED TO D(SHIFT)E
AFFECTED BASIC ABBREVIATIONS:
DEF FN D E ( S I I I F T ) F
PURPOSE: T o  return a  sixteen b i t
number stored as Lo-hi format in  the
addresses X and X  + I.

FUNCTION: DEG
FORMAT: DEG(X)
PURPOSE: To convert radians to degrees
where X is the number to be converted.

FUNCTION: E L L
FORMAT: EVAL( XS)
ABBREVIATED TO E(SHIET)V
AFFECTED BASIC ABBREVIATIONS:
None



PURPOSE: To evaluate to a floating point
number the expression in XS. XS must
contain functions only.

AFFECTED BASIC ABBREVIATIONS:
None
PURPOSE: To convert degrees to radian
where X is the number to be converted.

FUNCTION: TWO
FORMAT: TWOCXSI
ABBREVIATED TO T(SHIFT)W
AFFECTED BASIC ABBREVINTIONS:
None
PURPOSE: To convert a binary string
(MO to a floating point number,

I
P
R
O
G
R
A
M
:  
4
.
4  
E
X  
E
A
S
I
C
-
7
"
.
7

10 G RA P HI C1 , 1 : G RA P HI CO
20 L - 1 2 0 : A 1 1 • 4 0 9 6 : P R I N T"E C L E A R I I O
OWNHDOWNJ WORKING: . ";
30 C K 0 : FO R X 0 1 0 2 1 : R E A D M S : M . - D E C (
I S ) : P 0K E A D4-X , M: CX CK 4-M
40 NE X TX RE A O CHS : I FO E C(CHS )<>E K T
HENPRINT"ERROR I N " ; L : 6 0 T 0 7 0
50 A D. . A 0 + 2 2 : 1 FA D> 8 6 0 2 THE NP RI NT:
R R I N T" I D O W N 3 0 K . . . . " . G O T0 8 0
GO P R I N T " . " ; I L L 4 . 1 0 : G O T 0 3 0
70 P R I N T " L C 5  1 1 "1 . : P 0 K E 2 3 9 , 1 : P O K E
1 3 1 3 , 1 4 5 : P O K E 1 3 2 0 , 1 1 5 , P O K E 1 3 2 1 , 1
4 5 : P 0 K E 1 3 2 2 , 1 3 : E ND
80 P RI NT"E DO WNHDO WWDE UI CE
SONOTERUSOFFJAPE O R CRV 5 O NME RV 5
O FR3I S K ) ?  " ; ; O O ; G E TO S : L O O P UNTI L
8 5 " D " 0 8 0 5 " . " T " : P 8 I N I D S

P O K E E E C
r
" 1 3 6 9 " ) ,
H 5
-
P O K E D E
C " I

' ' '
. .
) .
1
6 :
P
O
N
E
D
E
C r
" 1
3
—
?
- )
.
7
6 .
P
O
K
E

-
P
1
0
9
"
.
,
:
4
4

90 0 E I : I F D S = " 0 " T H E N D E - 9
100 5 Y S 8 0 2 0 "E X TE NDE D B A S I C " , 8 5 . :
, 4 0 9 7 , B 6 0 2
110 E ND
120 D A T A 0 0 , 0 D , 1 0 , 0 0 , 0 0 , 9 E , 3 4 , 3 1 .
3 1 , 3 2 , 3 A , A 2 , 0 0 , 0 0 , 0 0 , 0 0 , 4 C , E 0 , 1 0
, 2 0 , 7 3 , 0 4 , 0 4 3 A
130 D A T A F 0 , 0 7 , C 9 , D E , D 0 , 0 3 , 1 C , 2 2 ,
1 0 , 4 C , 0 9 , 8 1 3 , 2 0 , 7 3 , 0 4 , C 9 , 9 C , F 0 , 1 6
, A S , 7 S , F0 , 0 A A D
110 O A T A 0 3 , 4 C , 3 9 , 1 0 , A 9 , 1 0 , 2 0 , 0 0 ,
0 6 , 2 0 , 3 C , C 6 , 2 0 , 7 9 , 0 4 , 2 0 , 1 ) 1 , C 5 , 4 C

0 B , C 8 , 9 C , 8 4 , 8 9 , A A , A 0 , 1 1 , 8 4 , 2 3 , A 0
, A F , 8 4 , 2 2 , 0 8 8 C
2 1 0  D A T A 4 C , 9 E , 8 6 , C 9 , 8 0 , 8 0 , 1 8 , C 8 ,
8 C , 9 0 , 0 4 , C 9 . A 6 , 6 0 , 1 0 , 3 8 , E 9 , 8 0 , 0 A
, A 9 . 9 9 , S C
o
0 A F 6
2 2 0  D A T A l 2  4 8  9 9  5 r1  1 A  4 8 . 4 C . 7 3 ,
0 4 , 4 C . A 1 , 9 4 , A 0 , 1 0 , A 9 , 7 8 , 8 C , 0 8 , 0 3
, 6 0 , 0 C , 0 3 , 0 7 1 A
2 3 0  9 A T A A 0 , 1 0 , A 9 , 8 0 , 8 C , O F , 0 3 , 8 0 ,
O E , 0 3 , A 0 , 1 0 . A 9 , C 9 , 8 C , 1 2 , 0 3 , 8 8 , 1 0
, 0 3 , A 9 , 3 9 , 0 7 9 6
290  D A T A A 0 , 1 1 , 8 C , 0 6 , 0 3 , 8 0 , 0 A , 0 3 ,
A S , 1 3 , A 0 , 1 0 . 8 8 , 0 2 . 0 3 . 8 C , 0 9 , 0 3 , A 0
, 1 0 , A S , 5 5 , 0 6 2 F
250  D A T A 8 8 , 0 2 , 0 3 . 8 C , 0 3 , 0 3 , A 9 , 6 A ,
A 0 . 1 1 . 2 0 . F C , 2 0 , A 8 , 0 1 , A 0 , 2 1 , 8 9 , 2 C
, 8 5 , 2 8 , A 9 , 0 7 9 1 3
260  D A T A 0 0 , 8 0 , 0 0 , 2 1 , 6 0 , A 9 , 0 0 , 8 5 ,
0 0 , 2 0 , 7 3 , 0 4 . M F E . F 0 , 0 6 , 2 0 . 7 8 , 0 4
, 4 C , 1 E . 9 4 , 0 7 3 8
2 7 0  D A T A 2 0 , 7 3 , 0 4 , C 9 . 9 C , 9 0 , 5 8 . C 5 .
A 6 , 8 0 , 5 7 , 3 6 , E 9 , 8 0 . 0 A . A 8 . 6 9 . 5 C , 1 2
, 8 5 , 5 6 , 8 5 , 0 A 6 6
2,80 D A T A 5 0 , 1 2 , 8 5 , 5 6 , 2 0 . 5 4 , 0 0 , 4 C ,
1 7 . 9 3 , 9 3 , 4 5 , 5 8 , 5 9 , 4 5 , 4 5 . 9 4 , 4 5 , 4 9
. 2 0 , 9 2 , 9 1 , 0 5 3 A
280  D A T A S 3 , 9 9 , 4 3 , 0 0 , 4 6 , 1 F , 5 2 . 2 0 ,
5 9 . 4 8 , 4 5 . 2 0 , 4 3 , 4 F , 9 0 , 4 0 , 4 F . 4 4 , 4 F
. 5 2 . 4 5 , 2 0 , 0 5 C C
300 orar i5e.4c5553,2F,34.00,4e.
5 9 . 2 0 , 5 2 . 4 F , 9 2 , 4 5 , 5 2 , 6 4 , 2 0 . 4 A , 4 1
, S 9 , 9 3 . 4 F , 0 8 8 3
310  I : M I ( 1 4 3 , 9 6 . 5 3 , 2 0 , 2 0 , 3 1 . 3 9 , 3 8 ,
3 6 , 0 0 . 4 C , A 1 , 9 4 , 9 F , 4 C , C 4 , 4 6 , 9 1 , 5 3
, 0 4 , 5 3 , 4 C , 0 7 2 6
320  D A T A 4 F , 0 7 , 9 7 , 4 9 , 4 E , 4 4 , 4 F , 0 7 ,
4 C , 4 F , 4 1 1 , 4 5 , C D , 4 8 , 4 9 , 4 0 , 4 5 , C D , 4 0
, 4 5 , 9 2 , 4 7 , 0 8 9 3
330 D A T A C S , 4 1 , 5 0 , S 0 , 4 5 , 4 E , C 1 , 5 0 ,
ic .4F,D4,57,52,49,54,c5,45,4E,54
, 4 5 , 0 2 , 4 4 , 0 9 0 9
340 DA TA 4 F, 4 1 3 , C5 . 5 1 , 5 5 , 4 9 , 1 3 9 . 5 0 ,
5 2 , 4 F , C 3 , 4 4 , 5 0 , 5 2 , 4 F , C 3 . 4 5 5 0 , 6 2
, 9 F , C 3 . 4 3 . 0 9 0 A
350  D A T A 9 7 , 4 F . 5 4 . C F , 4 3 , 9 7 , 4 F 5 3 .
S S , C 2 , 5 0 , 9 F , 0 0 , 4 3 , 4 8 , 4 1 , 9 9 , C E , 5 0
, 9 C , 4 9 , 5 3 , 0 8 8 6
360 O A T A 0 4 , 6 6 , 4 1 5 2 . 4 C , 4 9 , 5 3 , 8 4 ,
9 9 , 5 6 , 9 0 , D 0 , 4 4 , 4 0 , 4 5 , 5 2 , 4 7 , C 5 , 9 6
, 9 9 . 4 E , C 9 , 0 9 0 9
370  D A T A 5 2 , 9 5 , 4 3 , 9 F , 5 2 , 4 4 , A 3 , 4 2 .
5 3 . 9 1 , 5 6 , C 5 , 9 4 , 4 9 , 8 3 , C 8 , 4 4 , 4 5 , 4 5
, C 6 , 5 4 . 5 7 , 0 8 4 2
380 D A T A C F , 9 2 , 4 9 , 4 E , A 4 , 9 2 , 5 4 , 4 F ,
4 8 ,
4
9 . 4
8 . 5
4 , 9
F ,
4 2 ,
A 4
,
4 5 ,
5 6 ,
4 1 ,
C C

, 9 1 , 5 3 , C E , 0 8 F 8
390  D A T A 9 1 , 4 3 . 0 3 , 9 4 , 4 5 , E 7 , 5 2 , 4 1 ,
C 9 . 0 0 , 1 2 , 6 4 , 1 2 , A 8 , 1 2 , 8 1 . 1 8 , 7 3 , 1 2
. CO , 1 2 , E A , 0 8 A 7
400  D A T A l 2 . F C , 1 3 , E 5 , 1 1 , 2 1 3 , 1 1 , 4 9 ,

960  D A T A 1 9 , 9 3 , 2 0 , 5 4 , 9 8 , A 4 , 1 5 , A 5 ,
1 4
,
8 4
,
3 8
,
8 5
, 3
7
,
5 0
,
9
C ,
2 1
,
9 9
,
8 0
J 3
5

. 1 3 , 8 5 . 2 8 , 0 8 6 1
470  D A T A 8 4 . 2 C , A 0 . 0 0 , 9 8 , 9 1 , 2 6 , 2 0
7
5
,
1
3
.
8
6
,
2
0
,
8
6
,
2
E
,
2
0
,
1
8
.
8
9
,
2
0
,
6
2

. 1 3 , A 9 , S E , 0 7 5 F
480  D A T A A 2 , 1 3 , 8 0 , 0 2 , 0 3 , 9 E , 0 3 , 0 3 ,
A 8 , 0 1 , 8 S , 3 C , A 9 , F F , 8 5 , 3 6 , 4 0 , 0 0 . A 8
. 0 0 , 2 0 . 9 9 , 0 8 7 6
490  D A T A 0 4 , 8 S , 0 2 , C B , A 9 , 0 0 , 2 0 , 9 4 ,
0
9
,
8
6
,
0
3
,
F
0
,
2
0
.
0
3
,
A
9
,
0
0
,
2
0
,
9
9
,
0
4

, 8 5 , 1 4 , C 8 , 0 6 2 3
500 D A T A A 9 , 0 0 , 2 0 , 9 4 , 0 4 , 8 5 , 1 5 , 8 2 ,
0 0 , E B . C B , A S . 0 0 , 2 0 , 9 4 , 0 4 , 9 0 , F E , 0 1
. 8 0 , F 9 . 8 A , 0 6 3 8
510 D A T A A 8 , 2 0 , 3 4 , 8 7 , A 5 , 0 2 , A 5 , 0 3 .
6 5 , 8 0 , 8 6 , 0 1 . 0 0 , 6 8 , A 9 , 1 2 , A 2 , 8 7 , 8 0
, 0 2 , 0 3 , 8 E , 0 8 A 5
520  D A T A 0 3 , 0 3 , 2 0 , 0 3 , 8 7 . 2 0 , C 3 , 1 3 ,
4
8
,
0
0
,
8
5
.
A
O
,
A
5
,
2
6
,
A
9
,
2
C
,
2
0
,
0
5
.
F
F

, 6 0 , 1 0 , 2 0 , 0 7 F 6
530  D A T A B 7 , F F , 2 9 , 1 3 F , F 0 , 0 8 , 2 0 , 9 0 ,
1 3 , A 2 , 1 D , 4 C , 8 3 , 1 3 6 , 6 0 , 1 8 , 2 0 , 9 0 , 1 3
, 6 8 , 4 C , 7 0 , 0 9 2 3
540  D A T A A 7 , 4 5 . 0 0 , 3 8 , 8 9 , 0 2 . 8 5 , 1 4 ,
4 5 , 1 3 1 , E 9 , 0 0 , 8 5 . 1 3 1 , A 9 , 0 0 , 1 1 8 , 9 1 , 1 4
, C 8 , 5 1 , 1 9 , 0 A F 0
SSO O A T A A S . D 2 , A 5 , 0 3 , 8 5 , 2 8 , 8 8 . 2 C ,
A 5 , 0 0 , A 6 , 0 1 , 8 5 . 2 0 , 8 6 , 2 E , 6 0 , A 9 , 0 0
, 2 0 . 6 0 , F F , 0 6 8 9
560  O A T A A 2 , 0 1 . A 0 , 0 0 , 2 0 , B A , F F , 2 0 ,
9 1 ) , A 8 o 4 C , 7 A , A 8 , A S , 2 8 , 8 5 , 8 2 . A 5 , 2 C
, 8 5 , 0 3 , A 6 , 0 A E 5
570 D A T A 2 D , A 4 , 2 E , 8 6 , 0 0 , 8 4 , 0 1 . 6 0 ,
2
0
,
0
5
,
1
3
,
B
A
,
3
8
,
E
9
,
0
2
,
8
5
,
2
9
,
9
8
.
E
9

, 0 0 , 8 5 , 2 C , 0 9 A 1
680  D A T A 2 0 , 7 5 , 1 3 , 8 6 , 0 0 , 8 4 , 0 1 , 2 0 ,
B 2 , 1 3 , 2 0 , 1 8 , 8 8 , 6 0 , 2 0 , 1 4 . 8 3 , 2 0 , 5 9
, 9 0 , 1 1 5 , 1 9 , 0 8 7 9
590 O A T A 8 5 , F 1 , A 5 , 1 5 . 8 5 . F 2 , 2 0 , 9 1 .
9 4 . 2 0 , 1 4 , 8 3 , 2 0 , 5 4 , 9 0 , A 6 , 1 5 , A 5 , 1 4
, A 0 , 0 0 . 9 1 . 0 9 F 9
600  O A T A F 1 , C 8 , 8 A , 9 1 . F 1 , 5 0 , 4 C , 2 1 ,
9 9 , 2 0 , 8 E , 5 4 , 2 0 , 8 4 . 9 1 3 , 5 0 , 2 8 , 8 0 , 0 2
, 9 C , 1 C , 9 9 , 0 A 9 A
6 1 0  O A T A B A , 9 8 , 2 0 , A 5 , A 9 , 2 0 , 8 9 , 3 9 ,
E
0
,
1
9
,
6
0
,
F
1
,
6
8
,
A
8
,
1
8
,
2
0
.
F
O
,
F
F
,
2
0

, 8 6 . 9 9 , 6 0 , 0 A F O
6 2 0  0 4 1 4 2 0 , 2 9 , 1 4 , 4 C , 0 0 , g 0 , 2 0 , 2 5 ,
1 9 . 9 C , 0 8 . 9 1 . 2 0 , 1 7 , 8 1 , 4 C , 6 8 . C S , A 2
, 0 0 , C 6 , 3 8 , 0 6 5 2
630  D A T A 6 0 . 0 2 , C 6 , 3 C , 2 0 , 7 3 , 0 4 , F 0 ,
1 0 , C 9 , 2 8 , 0 0 , 0 6 , 2 0 , A 1 , 1 7 , 4 C , 7 6 , 1 4
, 8 0 , 0 0 . 0 0 . 0 7 6 4
690  D A T A E 8 , 0 0 , E 6 , A 9 , 0 0 , 9 8 , 0 0 , 0 2 ,
A 0 . 0 5 , 2 0 . 0 5 , 8 8 , 8 8 , A 5 , 3 C . 9 1 , 7 C , 8 8
,AS,31i,s1,0sAD
650  D A TA 7 C , 8 9 , A S , 3 A , 9 1 , 7 C , 8 8 , 1 4 8 ,
3 9 , 9 1 , 7 C , 8 8 , A 9 , 8 1 3 , 9 1 . 7 C , A 5 , 2 8 . 8 5
, 0 0 . A 5 , 2 C. 0 1 3 2 9

FUNCTION: HTOBS
FORMAT: M I M S(  XS)
ABBREVIATED TO 1-1(SHIFT)T
AFFECrED BASIC ABBREVIATIONS:
None
PURPOSE: To return as a string in
binary form the hexadecimal value in XS.

FUNCTION: RAD
FORMAT: RAD(Xt
ABBREVIATED TO RtSHIFT)A

PLUS/4 UTILITY

, D C , 8 6 , A 5 , 0 7 9 6
150 D A T A 7 5 , F 0 , 0 3 , 2 0 , 4 1 3 , 1 0 . 9 C , D C .
8 1 3 . A 9 , 4 0 , 2 0 , 0 0 , 0 6 , A S , S C , 4 E , C 3 , C 5
. A 2 , FF. E 1 6 , 0 9 E 5
160 D A T A 3 A , 2 0 , S A , 8 8 , 8 6 , 3 6 , 8 4 , 3 C ,
2 0 , 7 3 , 0 4 , A A J 0 , E F , 9 0 , 0 0 . 2 0 , 5 3 . 8 9
, 2 0 . 7 9 , 0 9 , 0 9 1 3
170 C A T A C 9 . 8 E . F 0 . 0 6 , 4 C , 0 9 , 8 1 3 , 4 C ,
2 E , 8 7 , 4 0 . 2 2 , 1 0 . A 9 , A F . A 0 . 2 1 , 8 4 , 2 3
, 8 S , 2 2 , 1 4 0 , 0 9 C3
180 D A T A 0 0 , 8 4 , 0 6 , 8 8 , C 9 . 2 0 , A 5 , 0 4 ,
3 8 , F 1 , 2 2 , F 0 , F 7 , C S . 8 0 , F 0 , 2 2 , 1 3 1 , 2 2
, 3 0 . 0 3 , C 8 . 0 A 0 3
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,
3 1
3
,
9 8
,
4 8 ,
A 5
,
4 8 ,
A 8
, A
9 , 5
E ,
2

9 , 8 0 , F0 , 0 5 , 0 9 8 1 1
1390 D A T A 2 0 , 8 9 , 1 1 3 , A 5 , 5 E , 2 9 , 7 F , 8 5
, 5
E
,
A
5
,
5
E
,
E
S
,
2
0 ,
1
9 ,
1
0 ,
0
8 ,
5
9 ,
6
0 ,
9

9 , A C , 1 8 , 4 C 4 1 0 0 3
1400 D A T A 2 F , 1 8 , 6 9 , 2 0 , 3 8 , E 9 , 4 0 , 1 9
.
1
0
,
0
1
3
,
6
9
,
4
0
,
9
9
,
A
C
,
1
8
,
4
C
.
2
F
,
1
1
3
,
6

9 , 4 0 , 3 8 , E 9 , 0 6 C 0
1410 D A T A 6 0 , 1 8 , 1 0 , 0 8 , 6 9 , 9 0 , 9 5 , A C
, 1 1 3
,
4
C ,
2
F ,
1 1 3 ,
6 9 , 6
0 , 3 8
, E 9 ,
8 0 , 1
8 , 1

0 , 0 5 , 6 9 , C O
3
0 7 2 F
1420  D A T A 9 9 , A C , 1 8 , 6 8 , 4 8 , C 8 , E 6 , 4 8
, 4 6
,
5 0
.
2 9
,
8
0 , F
0 , 0
3 , 2
0 , 9
1 3 ,
1 8 ,
C O
3
1

4 , 0 0 , 9 6 , 4 0 , 0 4 1 3 7
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PLUS/4 UTILITY

1430 D A T A 0 0 , 1 3 9 , A C . 1 1 3 , 2
0
.
0 2
, F F . C
8

, C 4 , 4 8 . 0 0 , F S , E 9 , E
0
,
3 2
,
0 0
.
1 2 ,
A
9 , 9

1 . 20 , 112 , FF, 01 : 11
41440 D A T A A 5 , 0 0 , 2 0 . 0 2 , F F . A
9 , 0 4
.
2 0

, C 3 , F F , 4 C , C C , F F • 1 8 , A 5 , 2
2
,
6 9
,
1 4 , 9

5 . 2 2 , A 5 , 2 3 . 0 A 1 9
1450 D A T A 6 5 , 0 0 , 8 5 , 2 3 , A 5 , 2 2 ,
2 9
,
0 4

, E 0 . 0 3 , 4 C , D 2 , 1 A , A 9 0 , 2 0 ,
0 2
, F F , A
1 3 . FE , 0 7 , 2 0 , 0 8 A 9
1460 DA TA l2 2 . FF, 4 C , 1 1 2 , 1 A , 5 A , 8 5 . 4 C
, A 5 , 4 1 3 , A A , A 5 , 1 2 , 9 9 , A C , 1 1 3 , E 6 , 4 8 . A

5 , 4 C, A A . C8 , 0 1 3 8 1
1470 D A T A 5 0 , 8 A . 8 5 , 4 C , A 5 , 4 B , A A , A
9, 9 2 , 9 1 ] , A C , 1 1 3 , E G , 4 6 , A 5 , 4 C . A A , 6 0 , 0
0 , 0 0 , 0 0 , 0 0 . 0 9 2 0
1490 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0

0 0 , 0 0 , 0 0 , 0 0 , 0 0 . 0 0 , 0 0 , 0 0 , 0 0 ,
00 , 0 0 , 0 0 , 0 0 , 0 0 0 0

1490 D A T A 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0 0 , 0
0,m0 0 ,0 0 ,0 0 ,0 0 ,0 0 ,2 0 ,5 2 .1 c,A 9 ,0
6,n0,1c,20,0209
1500 D A T A 8 8 , 9 0 , 2 0 , 7 2 , F 1 . A D , 0 2 , 0 3
. 9 0 , 9 0 , 1 C , A U , 0 3 , 0 3 , 8 0 , 9 1 ,
1
C , A
9
.
0

E , 2 0 , 4 1 6 , 1 C, 0 8 0 C
1510 D A T A S S , A C , 5 0 , 8 5 . 1 C , A 9 . 0
0
,
8 5

, A 0 , 2 0 , C O . F F , A E . 5 5 , 1 C , 2 0 , C 6 , F F , A
5 , 8 4 , 8 0 , 2 4 , 0 1 3 3 1
1520 0 4 T 4 0 3 , A 5 , 1 C , 8 0 , 2 1 3 , 0 3 , A
9
.
1
E

, 8 0 , 0 2 . 0 3 , A 5 , 1 C , 5 8 . 0 3 , 0 3 , 2 0 , C F , F
F , 2 0 , C F , F F , 0 8 1 0
1530 D A T A 2 0 , C F , F F , 9 5 . 1 4 , 2 0 . C F , F F
,86,15,05,14,F0,36,45,90,130,32,2
0 , C F , F F , 0 5 . 0 4 F 9
1540 8 A T A 1 4 , 2 0 , C F , F F , 8 5 , 1 5 ,
4
0 ,
0 0

. 2 0 , C F , F F , 9 9 , 0 0 , 0 2 • A E , F 6 . 0
7
, E
0
,
3

F . F 0 , 1 9 , C 8 , 0 4 6 0
1550 D A T A C 9 , 0 0 , 1 3 0 , E E , 5 8 , 8 5 ,
0 8
, A
5

,90,0e,00,49,02,n0,00,e5,30,E14,3
E I , A 4 , 0 1 3 , 4 C, 0 9 8
71560 O A T A 3 6 , 8 7 , A 0 , 5 0 , 1 C , 5 0 , 0
2
,
0 3

, A 0 , 9 1 . 1 C , 0 1 1 , 0 3 , 0 3 . A 5 , 0 8 , 8
0
,
2 4
,
0

3 , A 9 , E F , 0 0 , 0 0 2 5
1570  D A T A 2 1 3 , 0 3 , A 1 0 , 8 5 , 1 C , 2
0
, C
3
, F F

, 2 0 , C C , F F . 4 C . 0 3 . 8
7
, 6 0 , 0 0 .
4 9
,
4 5
.
5

2 . 4 7 , 4 9 , 4 E , 0 8 4 1
1580 D A T A 4 7 . 2 0 , 0 0 , 0 0 , 0 0 , 0 0 , A 9 , E 5
, 2 0 , 2 1 . 0 1 3 , 2 0 , 8 5 , C C , 4 9 , 0 0 , 8 0 ,
7 8
,
0

2 , 5 5 , 0 4 , 4 0 , 0 7 8 2
1550 0 A T 4 0 S , 4 C , 3 F . C A , 4 6 , 9
7
, E 0 .
0 0

, F 0 , 0 E , D 1 1 1 , 0 8 , 0 5 , 0 0 , 0 6 , 3 8 , E 5 , 0 1 ,
4C , A 6 , 1 C , C A , 0 9 2 F
1600 D 4 T A D O , F 2 . 6 0 , 2 0 d 3 F , C 7 , A 9 , 0 8
, 2 0 , 1 : 1 2 , F F , 4 5 , 0 0 , 2 0 , 1 3 2 , F F ,
4
9 , 0 0 ,
8

O , A F, 1 1 3 . A 9 , 0 8 8 A
1610 0 4 1 4 0 6 , 8 0 , 8 0 . 1 9 , A 9 , 0 0 , 8 9 , A C
, 1 1 3 . 8 0 , 4 8 , 1 1 3 . A 9 , 8 0 , 8 0 , 1 3 1 , 1 8 ,
4
0 ,
4

F , 1 8 , 8 D , A E , 0 9 E 4
1520 0 A T A 1 8 , A 0 . A C , 1 8 , 9 0 , 8 2 , 1 8 ,
4
0
,no,113,25.FE1,60,133,113.AS,20,eD.13

4, 16, 130, 85, 00: 121
1630 0 4 1 4 1 1 3 , A D , A E , 1 1 3 , 4 4 , 4
4
, 4
4
.
4 4

, F 0 . 1 7 , A 9 , 0 0 . 4 5 , 4 8 . 1 8 , 9 8 , 5 9 ,
4 0
, A
8 , 6 9 , 6 9 , 0 1 , 0 8 8 0
1640 D A T A 4 8 , C A , 0 0 , F 4 . 8 C , 5 5 , 1 5 , 5
8. 8 1 ) , 8 4 , 1 5 , A 0 , A E . 1 6 , 2 9 . 0 7 , 8 0 , 8 6 . 1
8 , A D, A D, 1 1 3 , 0 A 6 F
1650 0 4 T 4 2 9 , 0 7 , 8 6 , 8 7 , 1 6 , A 9 , 0
7
.
3 8

, E 6 , 6 7 , 1 6 , 8 0 , 1 3 7 , 1 1 3 , 1 6 ,
4
9 ,
0 0
,
6 0
,
8

5 , 1 8 , A 8 , A 9 , 0 8 E 4
1650 0 4 T 4 2 0 , 5 8 , 8 4 , 1 6 , 4
4
. 9 6 , 6
8
,
6 9

, 1 B , A 6 , 8 4 , 6 0 , 8 2 , 1 1 3 , A A , 9
6
,
6 0
,
6 6 , 1

6 , 8 6 , 0 9 , 1 8 , 0 4 2 5
1670 0 4 T 4 5 4 , 6 9 , 0 0 , 8 0 , 1 3 9 , 1 8 , A C ,
1 3 9, 1 8 , 4 9 , 5 8 , 1 8 , 8 5 , 1 3 1 ,
4
5 , 0
0
,
8 5
,
1 3 0
, A

9 , 9 0 , 2 0 , 9 4 , 0 A D 4
16130 0 4 1 4 0 4 , 8 1 1 , 1 3 A , 1 1 3 , A 5 , 0 1 . A E ,
8 7. 1 9 , F 0 , 0 4 , 0 A . C A , 0 0 , F C , 2 D , B A J B , F

0 , 1 5 , A D . A E , 0 4 9 6
1690  D A T A 1 1 3 , 3 8 , E D , A F . 1 8 ,
9 8
,
5 1 3
,
1 5

, 4 9 , 0 1 , A E , 1 3 1 3 . 1 8 , F 0 , 0 4 , 0 A , C A ,
0 0
, F
C, 1 8 , 6 0 , 1 3 1 , 0 A 6 S
1700 D A T A 1 1 3 , 8 0 , 8 1 , 1 8 , A 9 , A F , 1
9
,
1 8

. 6 0 , 5 0 . 1 1 3 , E E
t
A E ,
1 . 8 , C D , A E ,
1
1 3
,
3 0
,
0

3 , 4 0 , E B . 1 C , 0 9 0 E
1710 C A T A A 0 , 9 1 , 1 8 , 2 0 , 0 2 , F F .
1 8
,
4 1 ]

, 4 9 , 1 1 3 , 6 9 , 0 1 , 8 9 . A 9 , 1 5 ,
4
D , A C ,
1 1 3
,
5

5 , 0 0 , 8 0 , A C , 0 5 C C
1720 DA TA 1 1 3 , A 5 , 0 1 , 0 0 , A C. 1 1 3 , 1 3 0 , 0
7, A 5 , 4 0 , 0 0 , A 1 1 , 1 8 , F 0 , 0 3 , 4 C . D A ,
1 0
t
4

5 , 01D, 20 . 02 , 09813
1730 O A T A F F , A D , A F , 1 8 , 1 8 , 6 9 , 0 7 , 6
0, A F , 1 6 , C 9 , C 4 , 1 3 0 , 0 3 , 4 C , 0 2 , 1 C . C
9
, C
B , F0 , 0 8 , A 9 , 0 1 3 0 4
1740 D A T A 0 3 , 8 1 3 , 6 0 , 1 1 3 , 4 C , 0 2 , 1
0
,
4 9

, O F , 2 0 , 0 2 , F F , A 9 , 0 0 , 2 0 , 0 2 , F F ,
2 0
,
0

2 , F F , 4 9 , 0 4 , 0 4 6 3
1750 0 4 1 4 2 0 , 0 3 , F F , 4 C , 0 0 , F F ,
2 0
, D E
, 8 5 , 4 5 , 3 8 , 6 8 , 6 3 , 1 E , 8 0 , 4 E , I E , A
5
,
2

6 , 6 5 , 5 F . 4 5 , 0 A B D
1760 0 4 1 4 2 0 , 8 5 , 6 0 , 4 0 . 0 1 , 8 4 , 0 F , 2
0, 5 0 , 5 1 , F 0 , 4 3 , 2 0 , E 4 , F F . C 5 , 0 3 , F
0
,
3

C , A 0 . 0 3 , 4 2 , 0 5 C 6
1770  D A T A F F
•
5 4 , 0 3 , E 8 , 1
3 0 , 0 2 ,
0 2
, F
0

, 3 3 , C 9 , 2 0 , F 0 , F 6 , C 9 , 2 2 , F 0 . F
2
,
0 8
,
2

0 , 6 0 , 8 1 . F0 , 0 0 1 3 4
1780 O A T A l 2 , 0 9 , 2 0 , F 0 , F 6 , 0 9 , 2 2 , F
0 5 0 , 0 2 , 0 2 , F 0 , 0 F , 4 4 . 0 3 , 0

8
,
0 0
,
1 3

6 , 4 0 , 0 0 , 2 0 , 0 5 1 3 3
1790 D A T 4 6 1 3 , 8 1 , A A , C 8 , 2 0 , 6 0 , 8 1 , 8 6
, 5 F , 8 5 , 5 0 , 6 0 , 6 4 , 4 C , C 6 , 1 E ,
4 0
,
0 1
,
8

4 , 0 F , 2 0 , 3 E , 0 9 8 9
1600 D 4 1 A 9 0 , 0 6 , 2 0 , 5 0 , 6 1 . A A , 0 6 , 2 0
, 6 8 , 6 1 , 6 4 , 4 9 , 2 0 , 5 F , A 4 , A 9 , 2 0 ,
4
4 ,
4

9 , 2 9 , 7 F , 2 0 , 0 9 5 4
1610 0 A 1 4 8 2 . 9 0 , C 9 , 2 2 , 8 0 , 0 5 .
4 5
,
0
F

, 1 9 , F F , 8 5 , 0 F , C 6 , F 0 , 0 2 , 2 0 ,
5 0
,
6 1
, F

0 , 8 0 , 1 0 , E 9 , 0 6 0 1
1620 O A 1 A C S , F F , F 0 , E S , 0 9 , F E , F 0 , 3
4, 0 0 , 4 7 , 2 4 , 0 F , 3 0 , D E L 4 4 , 6 4 , 4 9 , A 0 ,
00 , 0 A , F 0 , 1 0 , 0 0 0 4
1630 D 4 T A C A , 1 0 , 0 0 , E 6 , 2 2 , 6 0 , 0 2 , E 5
, 2 3 , 6 1 , 2 2 , 1 0 , F 6 , 3 0 , F 1 , 0 8 , 8 1 , 2 2 ,
30 , 1 3 8 , 2 0 , 8 2 , 0 4 1 6
1540 O 4 1 4 9 0 , 8 0 , F 6 , 2 0 , 3 E , 9 0 , 4 0 , 0 1
, 4 9 , 0 0 , 9 1 , 3 2 , 8 9 , 4 9 , 3 F , 9 1 . 3 8 ,
4 2
,
6

0 , 4 0 , 6 3 . 8 6 , 0 4 0 6
1650 0 4 1 4 4 2 , 1 1 , 8 6 , 2 3 , 4 2 , A F , 6 6 , 2
2, C 6 , 2 0 , 6 0 , 6 1 , 4 C , A 6 , 1 E , A 2 . 8
1
,
8 6
,
2

3 , 4 2 , 8 E , 0 6 , 0 9 6 0
1860 0 4 1 4 2 2 , 4 0 , 4 6 , 1 E , 2 0 , 8 4 , 9 0 , E 0
, 9 F , 5 0 , 0 3 , 4 0 , 1 0 , 9 9 , 8 6 , 8
0
,
2 0
,
5 1
,
9

i . 2 0 , 1 4 , 9 3 , 0 9 E 8
1870 1 1 4 1 4 2 0 . E 4 , 9 1 : 1 , 8 4 , 0 1 , 8 5 . 8 2 , 2
0, 4 2 , 1 F , A 2 , 0 F , 9 6 , 1 3 , 2 0 . 9 7 , 0
7
, 1 8 ,
4

5 . 0 0 , 6 9 , 6 0 , 0 9 C C
1880 0 4 1 4 0 0 , 5 0 , 1 F , A S , 0 1 , 8 0 . 5 1 , 1 F
, 4 5 , 0 2 , 8 1 3 . 9 2 , 1 F , 4 5 , 0 3 , 9 9 , 5 3 , 1 F , A
0 . 0 0 , 1 3 5 , 4 F . 0 4 0 3
1890 E I A T A 1 F , 2 0 , 8 2 , 9 0 , 0 9 , 0 0 , 0 5 , 0 0
, F 6 , 4 C , F E , 9 0 , 1 1 9 , 0 0 , 8 5 . 0
3
,
2 0
,
9 0
,
4

9 , 2 0 , 0 5 . 5 E 1 , 0 8 4 8
1900 0 4 1 4 5 6 , 8 3 . 6 0 , 5 0 , 0 0 , 0 0 , 0 0 , 0 0
, 2 0 . 6 1 3 , A 0 . A 5 , 2 5 , 4 4 , 2 0 , 8 5 , 0 0 , 8 4 , 1
11 , 4 5 , 2 0 . 4 4 , 0 8 F C
1910 0 4 1 4 8 E , 9 5 , 0 2 . 8 4 . 9 3 , 2 0 ,
7
E . I F
, 2 0 , D O , F F , A 5 , 0 0 , A 4 . 1 1 1 . 8 5 , 2 6 , 8 4 ,
20 . 4 5 , 0 2 . 4 4 , 0 9 F 5
1920 04T403,135,20,84,eE.60,20,9e
,1F,85 ,2c,84 ,2E3 ,20 ,so ,u ,4e ,9s,A
A , 6 8 , A 5 , A 9 . 0 9 0 8
1930 D A T A 2 6 , 6 0 , 2 0 , 9 6 , 4 8 , 2 0 , 9 1 , 9 4
, 2 0 , 1 4 , 9 3 , 4 0 , E 4 , 9 1 ] , E A , E A , E A ,
2 0
,
4

6 , 9 C , 6 5 , 0 0 , 0 A E O
1940 0 A T A 8 6 , 6 1 , 8 4 , 0 2 , 2 0 , 1 7
t
1 F ,
4 0

. 0 0 . 0 4 , 9 7 , F 0 , 0 6 , 8 9 , 1 0 ,
0 5
,
0 9
.
6
F
,
F

0 , 1 F , C 8 , 4 C , 0 6 0 F
1350 O A T A A D , 1 F , 4 9 , 0 F , 2 0 , A 6 ,
1 0
,
6 5

, 1 3 4 , 4 0 , 0 F , A 6 , 0 3 , 2 0 , 8 A , F F , A
9 , 0 0 , 20 , 1 3 0 , FF , 2 0 , 0 4 6 5
1960 0 4 1 4 1 3 5 , 4 7 , 4 6 , 0 4 , 4 C , E 1 , 1 F , 8 9
. 1 3 , 0 5 , 0 5 . 0 3 , 0 0 , o A , B E , 0
9
,
0 5
,
2 0 , 9

7 , 47 , 45 , 00 , 013414
1970 0 4 1 4 4 6 , 0 1 , 8 6 , 2 2 , A 4 ,
0 2
,
6 4 , 2 3

, 2 0 , B E , 9 0 , 2 0 , 3 E , 9 0 , 4 C , F E ,
9 0 , 2 0
.
7

9 , 0 4 , 0 0 . 0 5 . 0 9 B 4
1980 0 4 1 4 4 2 , 0 6 , 6 6 , 0 3 , 6 0 ,
2 0
,
8 6 , 9 0

, E 0 , 0 8 , 1 3 0 , F 8 , 4 C , I C ,
9 9
.
0
C
, 0 6 , 2 5 , 0

9 , 0 6 , 0 2 , 0 4 , 0
7
8 3
1990 D A T A l 2 , 0 6 . 0 9 , 0 1 3 , 1 2 ,
1 5 ,
E
0
,
0 6

, 0 8 , 1 2 , 1 E , 2 F , 4 7 , 7 A ,
7
E , B F ,
0 0 ,
E
0 ,
E

9 , F 3 , F 1 : 1 , 0 9 , 0
7
5 0
2 0 0 0  B A T A 1 9 , 1 B , 3 4 , 5 C , 6 1 , 5 C .
5
E ,
6 0

, 5 2 , 6 4 , 6 6 , 6 6 , 6 4 , 5 0 , 6 E ,
7 0
,
7 2
.
7 4 , 7

5 , 7 0 . 7 E , 8 0 , 0 8 5 7
2010  0 4 1 4 6 2 , 8 4 , 8 6 , 8 8 , 8
4
, 6 C ,
8
E ,
9 0

, 6 2 , 9 4 , 9 5 _ 9 6  9 A . 9 C , 9 E , A 0 , A 2 , A 4 , A
6 , F F , 0 8 , 1 5 , 0 0 1 1
12 0 2 0  0 4 1 4 1 5 , 7 7 . 9 E , 9 8 . E 8 , F 6 . F
0
.
4
E

, 5 4 , 7 1 , 7 4 , E E , F 1 . 3 4 , 7 1 ,
6 1 3
,
4 5
.
8 5 , 0

9 , 0 1 , 1 5 . 2 F , 0 8 7
72 0 3 0  D A 1 A A 5 , 4 A , 5 4 , C E , 0 1 , 1 1
7
, D A , D
0

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

8 , 1 E , 2 1
2
1 , 2 F ,
0 1 1 7 8

2 0 4 0  0 4 T 4 4 0 , 5 F . 7 0 , 7 3 , 1 4 , 3 E , 5 C .
0 70 4

i
0 F
. E
1 ,
E
1 3
. F
C ,
0
7
, 1
5
,
1 1
3
,
1
E
,
2 4
.
3

F , 4 1 , A 0 , 1 3 F, 0 9 F9
2 0 5 0  D A T A E C , F E , 0 1 , 0 E , 1 1 . 1 E ,
2 1
,
2
E

, 3 0 , 4 5 , 7 4 , 8 8 . 9 3 , 4 5 . 0 6 , 1 3
4
, E
6
, E
0 ,
F

1 . F 6 , 0 0 . 0 A , 0 A A 5
Eow 041414,64,611,74,86,cc,0I,o6
, 0 9 , 8 E , E 1 , E 4 , E 7 t E A , E D , F
2
, r
7
. F A t F

0 . 1 6 , 1 4 , 1 0 . 0 E E C
2 0 7 0  0 4 1 4 2 2 , 2 5 , 2 4 , 3 0 , 3 3 , 3 9 ,
3
F ,
4 4

, 4 9 , 4 E . 5 1 , 5 7 , 5 A , 5 D , 5
8
.
7 0
,
7 9
.
7
E
, 5

2 , 1 3 5 , 1 3 4 , 9 4 , 0
7 7
0
2080  DA TA 5 7 , 5 1 1 , 9 E , A 1 . A 4 . A 5 , A C ,
8 3, B 8 , 8 6 , C O 3 C 5 , C C , 1 7 1 1 , 0 9 ,
6
F , E
5
, E F
,
F

2 , 0 F , 1 2 , 6 9 , 0 E 8 A
2 0 9 0  E I A T A D F , E C , F 7 , 1 3 , 2 2 , 2
7
,
2
C ,
3 1

, 3 5 , 6 9 , 4 4 . 8 9 , C 0 . 0 6 , 2 0 , 5 8 ,
9 0
, A
0
,
0

0 , 2 9 , 0 E 1 , 2 1 . 0 9 0 4
2 1 0 0  0 4 1 4 9 9 , 0 0 , 0 6 , 0 9 , 0 0 .
8 1 3
,
0 0 ,
F
5

, 6 0 , 7 8 , 2 0 , 3 F , F F . 6 5 . 0 2 , 0 9 .
1 0
,
1 1 0 , 1

5 , 4 9 , 1 6 , 8 0 , 0 1 3
7
F
2 1 1 0  0 4 1 4 4 5 , 0 5 , 4 8 , 6 9 , 5
6
,
6 7
,
0 6
.
4 9

, 2 0 , 8 1 1 , 3 5 , 0 6 , 8 0 , 3 0 .
0 6
,
4
C ,
3 1 , 0 6
.
A

9,3e.80.46 ,06cF
2 1 2 0  0 4 1 4 0 6 , 4 9 , E 9 , 8 0 , 4 7 , 0 6 , A 5 ,
5 0, 9 0 , 3 5 , 0 g . 9 1 3 , 3 0 , 0 6 , A 2 ,
0 0
,
1 3 1 1
,
0 9
.
2

0 , 8 5 , 0 0 , 4 0 , 0 8 8 1
2 1 6 0  0 4 1 4 0 0 . 8 9 , 1 1 3 , 2 0 , 6 5 , 0 1 , C
8
,
5 4

, 1 1 3 , 4 0 , 0 0 , 6 1 , 0 1 , 1 8 , 6 9 , 3
0
,
9 1
,
6 1
,
4

4 , 0 3 , C 4 , 0 0 , 0 6 A 9
2 1 4 0  D A T A 1 ] 0 , E 9 , 1 8 , 9 8 , 6 8 ,
3 8
,
0 5
,
8 1 3

, 3 8 , 0 6 . 9 0 , 0 3 , E E , 9 0 , 0 6 , E
8
, E
6
,
0 2 ,
E

0 , 1 0 , 8 0 , C E , 0 4 0 5
2 1 5 0  B 4 T A 4 5 , 9 2 , 0 9 , 4 0 , 9 0 , 0
3
,
4 2
,
4 0

, 2 0 , 4 2 , 1 0 , 9 E , 0 1 3 . 0 3 , 0 E , O F ,
0 3
,
8
E
, 1

1 , 0 3 , 8 E , 0 8 , 0
7
6
4

2160  0 4 1 4 0 3 , 8 5 , 0 3 , 0 3 , 6 E , 6 6 . 1 3 , E
8, 6 E , 0 6 , 0 3 , A 9 , 1 6 , 8 8 , 3 2 , 0 5 , 6 9 , 3 E , F
F , S 8 , 5 0 . 0 0 . 0
7
6 1 3

I
P
R
O
G
R
A
M
:  
-
4  
E
X  
B
A
S
I
C  
2

1
10 RE M L I 5 1 I N 6 2
20  SCNCLR
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PLUS/4 tie111.1TY

30 W R I T E E 2 , 2 ) " 0 0  YO U OWN A  P R I N T
ER " ; : 0 0 : G E TP S : L O O P UNTI L P S . . "Y "O R
P S - "N" : P RI NTP S
40 W R I T E C 2 , 3 ) " 0 0  YO U OWN A  DI S K O
RIUE " i : D O : G E T O S
,
L O O P U N T I L D S - "
Y "

O RO S -"N": P RI NTO S
60 P RI NT"E CL E A R3 CHA I N"* CHRS ( 3 4 ) +
" L I S T I N 6 3 " + C H R S ( 3 4 ) + " , " ; I F D S " Y
"TH E N P R I N T"8 " t E L S E P R I N T"1 "
70 P O K E 1 3 1 9 , 1 9 : P O K E 1 3 2 0 , 1 3 : P O K E 2
3 5 , 2 : E ND

PROGRAM: + 4  E X  B A S I C  3

10 G RA P HI C1 . 1
20 REM L I S T I N G 3
30 D E F F N H C X ) - D E C ( " 2 0 0 0 " ) + I N T C Y / 8
) . 3 2 0 + Y - I N T C Y / 0 3 .
6
8 + I N T ( X / 8 ) .
1
0

40 C H A R 1 , 5 , 0 , "G R A P H I C  DEMO "
50 C I R C L E 1 , 1 6 0 , 1 0 0 , 1 0
60 F O R I 2 0 T 0 7 0 5 T E P 2 : C I R C L E 1 , 1 6 0 ,
1 0 0 , I : N E X T
70 P A I N T 1 , 1 7 1 , 1 0 0
80 X - 0 - Y - 0
90 F O R I - 1 T 0 4 0
100 READAS
110 A S RI G HTS CHTO B S CA S ) , 0 )
120 FO RT-1 TO L E N(A S )
130 0 - W A L C M I D S ( A S , T , 1 ) )
140 P 0 X E FN H ( X ) , P E E X ( FN H ( X ) ) 0 R 2 * E
9
-
T
)
*
0

150 X X + 1
160 NE X T
170 I FX -2 1 THE NX -0 : Y . mY +1
100 NE X T
160 ! FP S - "Y "THE NDUMP 1
200 GETKEYYS:GRAPHICO
210 D A T A F F , F F , F F , F F , F F , F F , C O
3
0 0 ,
0 3 , 0 0 , 3 8 , 0 3 , 1 :  0 , 6 0 , 0 3 , C O
3
4 4 , 0 3 , 0 0
, 6 0 . 0 3 , 0 0 , 3 8 , 0 3
220 D A T A C O
3
0 0 , 0 3 , 0 F , F
F , F F ,
0 0 , 0 0 ,

0 3 , 0 F , F F , F F , 0 0 , 0 0 , 0 3 , 1 3 F , F F , F F , C 0
, 0 0 , 0 3 , 1 3 F , FF , FF
230  D A T A C O
3
0 0 , 0 3 . 1 3 F ,
F F , F F , C 0 . 0
0 ,

0 3 , D F , F F , F F , 0 0 , 0 0 , 0 3 , 0 0 , 0 0 , 0 3 , F F
, F F , F F , F F , F F , F F
240 R R I N T " C C L E A R 3 " ; : I F O S " Y " T H E N
PR1NT"OMERGE"+CHRS(3 4 ) + " L I S T I N G 4
"+CMRSC34)
250 I FO S -"N"THE NP RI NT"ME RG E "-+CHR
S ( 3 4 ) + " L I S T I N G + C H R S ' . : 3 4 )
260 RO X E 1 5 3 4 , A S C(P S ) : P DX E 1 5 3 S . A S
CC OS)
265 P DX E 1 3 1 9 , 1 9 : P O K E 1 3 2 0 , 1 3 : P DX E
1 3 2 1 , 8 2 : P O K E 1 3 2 2 , 2 1 3 : P O K E 1 3 2 3 , 1 3
270 RO X E 2 3 9 , 5 t E ND

PRODRAM: • 4  E X  B A s I c  4

10 REM L 1 S TI NG 4
20 0 6 0 T 0 3 0
0
1 0
300 G RAPHI CO 31

310  W R I T E ( 1 4 , 0 ) " L O - R E S  DEMO "
320 W R I T E ( 1 4 . 1 ) " E c  U J E c  U3 Cc  UJ E
c U J E c  U J E c  U3 Cc  U 3 C c  U 3 C c  UJ E c
UJEc  U 3 "
330 P R I N T " E c  A 3 C c  R31: c  RJ E c  R 3 E c

RJ Ec  R31: c  R3 Cc  R3 Cc  R J E c  R 3 C c  R
)L c  R3 E c  R 3 C c  R J E c  R3 Cc  R3 Cc  R3 L
c R J E c  R J E c  RJ E c  R J E c  R J E c  RJ E c
R3Ec R3 E c  R J E c  R J E c  R 3 C c  R3 E c  R I
Cc R ) E c  R ) C c  R ) C c  R 3 C c  R 3 E c  R i t e

RJEc  R3 Cc  R 3 E c  S r '
340  P R I N T " E s  0 3 E s  B J E s  9 3 E s  B J E s

03Es  0 3 C s  0 3 E s  0 3 E 5  9 3 E s  9 3 C s
iC B J E s  e n s  EIJ Es  e 3 C s  B J C s  9 3 C
s 8 ) C s  8 3 E s  8 3 E s  0 3 E 5  8 3 E s  0 3 C s
B3Es e ) C s  8 ) E s  9 3 E s  8 3 E s  9 3 C s  9 3
Es 0 3 E s  8 3 C s  8 3 E s  0 n s  B J Cs  0 3 E s

83Es  8 3 E s  B J E s  8 , 3 "
350  P R I N T " C c  0 3 C s  + 3 C s  + J C s  + J C s

+3Es  + 3 E s  + 3 E s  + 3 E 5  + 3 C s  • J E s
I t s  + 3 C s  • 3 E s  • 3 C s  + 3 E 5  + 3 C s  + 3 E
s + 3 E 5  + 3 E 5  + 3 E 5  + 3 E 5  + J E s  + 3 E s
. 3 E s  + 3 E 5  + 3 E s  + J E s  + 3 E s  + 3 C s  + 3
Cs + 3 C s  • J E s  + J C s  + 3 E s  + 3 C s

+1E5 • 3 E s  + 3 C c  W 3 "
360  P R I N T " C c  2 3 C c  E n c  E J E c  E J E c

E3Cc  E n c  E 3 C c  E n c  E 3 E c  E J E c  E
JCc E J E c  E J E c  E 3 E c  E 3 C c  E J E c  E J C
c  E J E c  E J E c  E J E c  E J E c  E J E c  E 3 E c
E3Cc  E J E c  E J E c  E J E c  E 3 C c  E J E c  E l
Cc E 3 E c  E J E c  E J C c  E 3 C c  E J E c  E J E c

EJ Ec  E 3 C c  E 3 Cc  X 3 "
370 PRI NT, PRI NT"O WERTYUI O PASO G FG
HJKL2XCURNMEs 0 3 E s  W3E s  E J E s  R3E
s T J C s  Y J Cs  U 3 C s  I l L s  0 3 E s  P 3 E s
A i l s  S J C s  0 3 E s  F l E s  G 3 E s  H 3 C s  J 3
Cs X 3 E s  L 3 C 5  2 3 1 : s  X J E s  CJ Cs  WJ E s

9DEs  N 3 C 5  MJ E c  D j E c  WJ E c  E J E c  R
3Cc T J E c  Y 3 Cc  U l C c  I J E c  0 3 1 0  P I E
c A J E c  5 3 C c  O J E c  F31Cc  6 3 C c
J 3Cc  K J E c  L J E c  2 3 C c  X 3 E c  CJ E c  U l
Cc 8 3 C c  N 3 C c  M 3 "
300  I FP E E K ( 1 5 3 4 ) -0 9 THE NDUMP O
390 P R I N TC H R S ( 1 4 )
400  I FTY -1 . TME N4 1 5 : E L S E TY -TY +1
410  0 6 0 T 0 3 . 1 0 0
415  0 6 0 5 U B 9 1 • 6
4 2 0  P RI NTCHRS ( 1 4 2 ) : S CNCL R
430  P R I N T" A P P E N D " C H R S ( 3 4 ) " L I S T I N
6 5 " C H R S ( 3 4 ) " , " ; : I F F E E K ( 1 5 3 5 ) 0 9 T
HE NP RI NT"0 " ; E L S E RRI NT"1 "
4 4 0  P O K E 1 3 1 9 , 1 9 : P O K E 1 3 2 0 , 1 3 ! P DX E
1 3 2 1 , 1 3 : P 0 K E 1 3 2 2 , 7 1 : P 0 K E 1 3 2 3 , 2 0 7
, P DX E 1 3 2 4 , S 3
445  P O K E 1 3 2 S , 4 8 : P 0 K E 1 3 2 6 , 4 8 : P DX E
1 3 2 7 , 1 3 A D0 K E 2 3 8 , 9
450  E ND
455  WO L8: FO RT-. 0T01023S TE P I O : S O UN
0 1 , I , 5 ! S O U N O 2 , T , 5 : S O U N D 1 , 1 0 2 3 - T ,
5 : 5 : J U N O 2 , 1 0 2 3
-
1 , 5 : N E X T
460  RE TURN

PROGRAM: + 4  E X  B A S I C  5 1
500 REM L I S T I N G S
510  CL R: S CNCL R
520 P RO CI NP UT
530  P RO CP RI NTCX , A S )
540  E ND
550  DPRO CI NPUT
560  I NPUT"VALLJ E - 1 < - W A L U E < - 1 " ;

X
570  1 NP UT"S 1 RI NG  TO  B E  EUALLJ AIEU

AS
500  EPROC
690  DP RO CP RI NT(X , AS 3
500  P R I N T " A C S " X " " A C S ( X )
SIO P R I N T " A S N " X " - " A S N ( X )
620  P R I N T " D E G " X " " D E G ( X )
6 3 0  P R I N T " R A D " X " " R A D ( X )
640 P RI NT"E V A L"A S ". . . "E WA LA S
650  PO P
660 P R I N T " D E E K ( 2 0 8 ) " D E E K ( 2 0 0 )
670  P R I N T " B I N S ( 0 ) " B I N S ( 0 )
580 I F P E E K ( 1 5 3 4 ) 8 9 T H E N P L I S T - 8 0
690  I FR E E K ( 1 5 3 5 ) -B 9 THE NDE -O t E L S E
STOP
700 L O A D " L I S T I N G 6 " , D E

I
P
R
O
G
R
A
M
:  
+
4  
E
X  
B
A
S
I
C  
6

10 REM L I S T I N G S
15 TRA P 1 0 0 0
20 O P E N 1 5 , 8 , 1 5
30 O P E N 3 , 8 , 3 , " M Y R E LFI LE , L , " * C H R S
C88)
40 CRS - CHRS ( 1 3 )
SO PRINT"ECLEARJ ERVSON3RERVSOFF3
EAD O R CRUS O N1WI RUS O FFJRI TE ";;DO
, G E TAS :LO O P UNTI LAS "R"O RAS -"W":P
R1NTAS
60 I F A S " W " T H E N 1 6 0
70 C G O S U B 3 6
0
1 0
80 RE CO RDS 3, RE , 1
90  0 6 0 S U 9 4 0 • 1 0
100 I NP UT0 3 , NA S , S A S , CS S , ZRS
110 G O S U9400
120 RECORD403,RE,1
130 G O SUB400
140 P RI NTNAS :P RI NTS 4 S :P RI NTC9 S . P
RI NTZPS:DETKEYYS
150 6 0 T 0 5 0
160 G O SU8360
170 I NP UT"NA M E " ; NA S
100 I FL E N( NA S ) > 3 0 THE N1 7 0
190 I N P U T" S TR E E T" i 5 A S200 IFLENcsAs».301mEN190
210  I N P U T " C I T Y  &  S TA TE " ; C S S
2 2 0  I FL E NCE S S )>2 S THE N2 1 0
230  I N P U T " 2 I P  0 0 0 E " ; 2 P 5
240  I FL E NC2 P S ) ) 1 0 THE N2 3 0
250  DAS-NAS+CRS+SAS+CRS+C5S-+CRS+
2PS
260  I FL E NCO A S )<O 0 THE N2 8 0
270  P RI NT"RE CO RD TO  L O N G " : 6 0 T0 5 0
280  RE CO RDS 3, RE , 1
290  I F0 5 -5 0 T1 t E NP RI NT0 3 , 0 1 - I RS (2 5 5 )

6 0 5 U8 4 0 0 7 6 0 T0 2 8 0
300  GOSUB400
310 P RI NT403 , 0A S
320  GOSUB400
330 RECORD443,RE.1
340 GOSUB400
350 GOTOSO
360 I NP UT"E NTE R RECORD NUMB E R"; R

390 RETURN
400  I FUS <20THE NRE TURN
410 P RI NT"E RRO R"0 5 S : CL O S E 3 : CL O S E
15: E ND
1000 CL O S E 3 , CL O S E 1 5 : P RI NT P RI NTE
RRS (E R) , E L
1010 E ND
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SOFTWARE REVIEW

Word Processor
Roundup

As a word processor is defined as a simple means of
entering, editing. printing, and storing text on a computer

why are there so many of them? This article covers no
less than twelve different word processors. each offering

a variety of functions and options to cater tbr the
incredible variety of uses these essential programmes are

used for.
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note or magazine article then you need
a word processor and so you w il l  no
longer be buried in  'early  drafts' and
pools of  correcting fl uid. With a word
processor you can type on the keyboard
anything you would on a typewriter and
then correct it, alter it, save it  fi v  later
use and print it  out.

In this article (which I wrote using
PaperClip) I have looked at twelve word
processors and assembled their strengths
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and weaknesses and included certain
factors and features that may help you find
the word processor that is best suited for
your needs. (Table 2).

EASY SCRIPT/Commodore

Easy Script is  probably one of the best
known C64 word processors as it  was
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given away free with the 1541 disk drive.
Although Easy Script contains facili-

ties to create and edit documents, it uses
a system of control commands that means
that text on the screen isn't the same as
it will appear on the paper. In fact the pro-
gram includes a special function to show
the document as it will actually appear.
Since then the word processors have
become friendlier which means you can
get started without wading through a huge
manual.
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SKI WRITER/Mastertronic

Mastertronic's imported Sk i Writer in-
cludes only the briefest of manuals (three
pages of a minute leaflet) and consists of
lour main functions that are assessed
through a main menu.

The Edit option allows you to type
and edit your document and format it.
using Easy Script style commands to set
margins, page numbers, headers and text
justification. The Preview mode inter-
prets these commands and displays the
text as it  would appear on paper. Your
document can then be saved, loaded or
merged from disks with the fi le option
that can also format blank disks before
printing on any defined printer and paper
type
,

MASTER WORD/Argus
Press Software

As part of the Load 'N Go series of cheap
and cheerful disk programs Master Word
has the distinction of being the only word
processor that is supplied with no instruc-
tions at all!

I f  this complete lack of document-
ation hasn't put you off you'll find pages
and pages of help screens to get you going
as well as fi les of  sample letters which
include nine different business letters.
nine letters home, five true love notes,
two, *the romance is ' over and one. ' it
never really began' letter for the one you
hate!
•  O i l &  it i.h•
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SOFTWARE REVIEW

If you don't expect too much from
Master Wird you won't be disappointed.

1VORD PER

Word Perfect is an easy to use program
hut has its limitations including a 254 line
limit to documents. This is just over tbur
A4 pages and so limits its applications to
short notes. letters and memos. Longer
articles such as this one just wouldn't be
possible.

I f  you stay within this  limitation
youll be able to enter and edit text using
simple commands that try  to mimic  a
typewriter. )1•Ou even hear a hell when

•  l i oni tl o)r d
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s t a k e s  .

CUT & PASTE/Ariolasoft
(Electronic Arts)

youre hearing a carriage return although
you can let the program automatically
wordwrap to a new line.

Many word processors claim to be easy
to use but this one actually is so much so,
that you can load in a sample document.
edit it, add in your own words of wisdom
and save it  without looking at the s lim
introduction manual!

Some word processors inc lude a
command bar: Cut & Paste has two! At

Commodore l ionoNe rd

Y our  d o c u m e n t  w i l l  b e  r e s t o r e d  w h e n  t iI s  p r e s s e d . *
S.

Use C T R I - 0 ( u p )  a n d  C T R L
-
P ( d O W n )  t o  
p a g e

t h r o u g h  t h e  h e l p  d o c u m e n t  t o  r e a d  i t . *S.

The f o l l o w i n g  a r e  A k e  c o n t r o l  k e y s
w hi c h a r e  u s e d  i n  None l l o r d .  T h e s e  a r eb r o k e n  d o w n  b y  f u n c t i o n : *
4.
C h a r a c t e r  r u n c t i o n s e

liE Erii. leth



SOFTWARE REVIEW

the top of the screen y011 get a menu of
files on disk and at the bottom a duck-
shoot command bar to load and save these
files and tOrmat blank disks.

Once your're actually editing text.
whether it's one of the supplied format-
ted letters (to Morn asking for money!).
resume or memos or all your own work.
then cut and paste is  the name of  the
game. Any  word, sentence or block of
text can be defined and cut from the
document and then pasted in another part
of it.

This means you can move and copy
text as well as restore deleted words that
you really wanted (as long as you haven't
cut anything else. or even cut a general
introduction that can then be pasted onto
a whole series of different documents.

HOMEWORD/Green valley

Hotneword (also sold as Master Writer)
is the only icon controlled word processor
in this collection. i t  has a picture of a
filing cabinet for its load, merge and save
options as well as a printer, a page of text
for move. copy. erase and find and replace
edit options, a  layout icon to set text
justification and a disk to catalog and
create files.

Selecting any icon leads to another
set of icons and so on until you find the
option you need. As with Cut and Paste.
the manual is  almost redundant as it's
always clear through icons and screen
prompts. what you're doing, how you got
there and how to get out of  it without
losing all your work.

•  I n  tI tord

TEAM-MATE/Tri Micro

TRI WORD/

List. fitgialIrctiv•ipi: _Dompan PT c 2 1 6

1 I I K U  0 0 0

e r e  a r e  t w o  w ow _
o l i n k  fi l e s :
ou c a n  c o n s o l i d a t e

•  n u n b e r  o f  fi l e s
I n t o  a  s i n g l e  o n e  1
0
! . !
l o a d i n g  t h e  fi l e s  i n
t h e  o r d e r  y o u  w a n t
t h e n  u n t i l  t h e
CON t i t e r ' s  n e n o r y

u  •  T O O  c a n

To help you further a display. at the
bottom of the text entry screen shows the
current page. a bar illustrates the remain-
ing memory and a hit pattern represen-
tation of your page is shown.

Team-Mate is in fact the C64 version of
the programmes supplied with Plus/4 and
features an integrated package of a word
processor, spreadsheet. database and
graphics package (that produces bar and
pie charts).

The word processing part o f  the
package is undoubtedly limited with each
file restricted to only 99 lines. However,
more than one fi le can be linked together
to limn longer documents that can use the
output from graphics and spreadsheet
packages in  its  documents. I t  doesn't
compare with the full word processors hut
is a useful addition to a package.

Tri Word is  part of  the Triangle (word
processor/spreadsheet and fi le handler
package) and is less limited than its Team-
Mate competitor with up to 400 lines in
a tile. However data cannot be mixed
between the programmes. and tiles can't
be linked together. However you shouldn't
need to as the files should be big enough.
One thing that remains a mystery is why
Fl moves the page down and F7 moves
it up?

•  O f fi c e  11
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MINI OFFICE II/Database

The Min i Offi ce 11 word processor is
probably t h e  bes t  w o r d  processor
supplied in an integrated package.

From a single menu you can edit and
create your text, preview it .  search and
replace consistent spelling errors and load
and save your work. Meanwhile a bar at
the top of the screen keeps track of the
various modes you are in. the time it has
taken you to create the document and an
extremely useful word count. I n  fact
everything you'd expect from an ordinary
word processor which you get with a
spreadsheet. database, graphics package.
label p r in te r  a n d  communications
package!

GEOWRITE 2.0/First
Analytical

GeoWrite 10  is just part of the Writer's
Workshop package that runs with the pull-
down menus and pointers of the Mac like
GEOS operating system.

A version of geoWrite was included
with the GEOS master disk hut this was
little more than a text handler and has
been replaced by a full word processor
featuring headers and footers, left, right
and centre justification, plain. bold, italic.
outline, subscript and superscript text as
well as a choice of Ibnis in a variety of
point sizes and the incredibly powerful
text grabber.

The text grabber can convert any
C64 wor d processor document in to
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Tea n t 'Fri M i n i  G e o -  P a p e r  S u p , • 1
Mate W o r d  O f fi c e  W r i t e  2 C l i p  S c r i p t

Headers N o  Y e s  Y e s  Y e s  Y e s  Y e s
Footers N o  N o  Y e s  Y e s  Y e s  Y e s
Line Spacing Y e s  N o  Y e s  Y e s  Y e s  Y e s
Search/Replace Y e s  Y e s  N o  Y e s  ' l e s  Y e s
Help Function N o  Y e s  N o  Y e s  N o  Y e s
Spell Checker N o  N o  N o  N o  N o  Y e s
Word Count N o  N o  Y e s  N o  Y e s  Y e s
Price 1 : 1 9 , 9 5  £ 3 7 . 5 0  I : 4 4 . 9 5  E 3 9 . 9 5
Program F a i r  F a i r  G o o d  G o o d  G r e a t  G r e a t
Manual F a i r  F a i r  G o o d  G o o d  G o o d  G o o dd

Fay, S Ski \ \faster WWord C Cut & H Home-

Headers N Nes Y Yes N No N
_.,

Yes Y Yes
Footers Y Ye s N No Y Yes N No N No Y Yes
Line Spacing Y Yes Y Yes Y Yes N No Y Yes Y Yes
Search/Replace Y Yes N No N No N No N No Y Yes
Help Function N No N No Y Yes N No N No N No
Spell Checker N No N No N No N No N No N No
Word Count N No N No N No N No N No N No

Program F Fair F Fair G Good F Fair G Good G Good
Manual P Poor P Poor N None F Fair G Good G Good

'Fri M i n i  G e o -  P a p e r  S u p , • 1
Mate W o r d  O f fi c e  W r i t e  2 C l i p  S c r i p t

Headers N o  Y e s  Y e s  Y e s  Y e s  Y e s
Footers N o  N o  Y e s  Y e s  Y e s  Y e s
Line Spacing Y e s  N o  Y e s  Y e s  Y e s  Y e s
Search/Replace Y e s  Y e s  N o  Y e s  ' l e s  Y e s
Help Function N o  Y e s  N o  Y e s  N o  Y e s
Spell Checker N o  N o  N o  N o  N o  Y e s
Word Count N o  N o  Y e s  N o  Y e s  Y e s
Price 1 : 1 9 , 9 5  £ 3 7 . 5 0  I : 4 4 . 9 5  E 3 9 . 9 5
Program F a i r  F a i r  G o o d  G o o d  G r e a t  G r e a t
Manual F a i r  F a i r  G o o d  G o o d  G o o d  G o o dd

geoWrite format which can then he edited
by geoWrite and improved by  adding
different fonts and geoRtint graphics.

PAPERCLIP/Ariolasoft
(Batteries Included)

I used Paperclip to  wr ite this  artic le
because I tbund it the easiest machine to
use. I needed a word processor that didn't
have any complicated control codes. that
you could accept. type directly onto the
screen and could easily correct mistakes
as you go. Also which had a spell checker
to remove any spelling mistakes het i
-
ir e
being saved to disk, for direct entry into
a typesetting machine.

didn't want to be restricted to a
small number of  lines but I  needed to
know how many words I had used. (The
Spelichecker is  only  available i n  the
special Paperclip with Spell Checker pack
which is definitely worth the extra fiver.)

The spell checker is  the secret o f
Paperclip's success as it compares these
words with its 15,000 word dictionary and
prompts you to alter any it can't fi nd or
understand. Therefore it can spot typing
errors, spelling mistakes and words run
together through' missed spaces. while
giving y'ou a report of the total number
of words used and their average length_

This time I  didn't need any o f  its
other features such as transferring text
between different documents, sorting
capabilities, editing data from databases
and spreadsheets or the ability to create
form letters, But I  did use the special
commands to construct the comparison
table. (Table 2).

Paperclip w i t h  t h e  added s pell
checker is more expensive than the others
but you do get more for  your money,
Great value and a must for  journalists
with deadlines!
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SUPERSCRIPT/Precision
I may prefer Paperclip but there are others
such as Your Commodore's illustrious
Editor who prefers Superscript to create
his words of wisdom.

Superscript is  undoubtedly an in-
credibly powerful word processor that's
equal to Paperclip in the feature it offers
including a spell-checker and mail-merge
fad lily.

If there's any difference then it's how
the commands are accessed. In Paperclip
these are through conversational two key
commands, whereas Superscript employs
a series of nested duckshoot menus. For
example. selecting Document from the
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main menu leads to  a sub-menu that
includes options to load. save, directory
and spell. Select spell and you're led to
another menu and options t o  check
spelling, view or print the user diction-
ary and display a word count.

Comparing Superscript and Paper-
clip is  like the comparison between a
Ferrari and a Porsche. They are both
equally impressive hut different to drive_

The thllowing table compares the
tested word processors with eight factors
that are important to a buyer. The final
two factors are an opinion of  the pro-
grammes themselves and their manuals,
and take into account. friendliness and
general ease of  use.



Vic Chip

are very  few items
attention to graphics.
only package being
redesigned font.

In this  artic le. I
detailed r u n  d o w n

Everyman's
Guide to
Graphics

Graphics are a fascinating application for the C64. In this
comprehensive guide, w e  point th e  wa y  t o  better

understanding and use of this facility.
By Allen Webb

In my  v iew, the crucial par t o f  any t h i s  are superimposed tw o  areas o f  dev ic es  occupy the same addresses, a
piece of software is the graphics. There R O M  and other chips. Since different r e g is t e r  at address one is used to decide

which need n o
with even a text
improved by  a

want t o  give a
of t h e  C64's

graphics capability  and how you can
use it .  Where i t  s implifi es life. I  w ill
give listings of  helpful routines

First, let us consider the driv ing force
behind graphics, the VIC- II chip, This
chip c ontrols  t h e  graphics  system
which c an in  tur n be altered v ia a
number of registers.-These registers are
memory mapped a llow ing y o u  t o
change them easily. Table I  lis ts the
most useful registers.

That's a  pretty  meaty  lu m p  o f
information and it's  only provided as
reference mater ial. T he rest o f  this
piece w i l l  show y ou how  the more
important registers are used.

If y o u  w a n t  t o  us e y o u r  6 4
efficiently, an appreciation o f  how it
handles i t s  memor y  i s  necessary.
Figure 1 gives a simple memory map.
The memory map can be considered to
consist of two layers. The bottom layer
is a block of  64K of  RAM. On top of

C64 G R A P H I C S

Table I
Register
SD000-$1)010

(53248-53264)
$D01 I (53265)

$D012 (53266)
S DO I 3-$ DO 14

(53267-53268)
SD016 (53270)

SD017 (53271)
SD018 (5327.2)

SD(119 (53273)
SDOIA (532741
SDO I B (53275)_
SDOIC (53276)
SD OID (53.277)
SDO1E (53278)
SDO1F (53279)
5D020 (53280)
SD1121•5D024

(53281-53284)
SD025-SD026

(53285-53286)
SD027-SDO2E

(53287-53294)

Bit
7
6
5
4
3

2-0

Function
Sprite positions

Raster Compare
Extended colour mode
Bit map mode
Blank screen
24/25 row text
smooth scroll Y  direct ion
Raster Read/writ e
Light Pen registers

4 M u l t i c o l o u r  mode
3 3 8 7 4 0  column text

2-0 S m o o t h  scroll X  direct ion
Y expand register
Memory  Cont rol Register

7-4 s c r e e n  mat rix
3-1 C h a r a c t e r  table

Interrupt register
I RQ mask register
Sprite priorit y  register
Sprite colour mode register
X expand register
Sprite t o sprite collis ion register
Sprite t o background collis ion register
Screen border colour
Background colour registers

Sprite multicolour
registers
Sprite colour registers

YOUR COMMODORE SERIOUS USERS GUIDE
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which are switched in. In normal use,
the R A M  u n d e r  t h e  R OM s  i s
unavailable to Basic but it can be used
for graphics.

The 64 treats the block of RAM as
four banks of 16k:
Bank0—$0000—S3EFF(0 to 16383).
Bank 144000—S7EFF(16384 to 32767)
Bank2—$8000—$BFFT(32768 to49151)
Bank 34C000—SEFFE(49152 to 65535

Bank 0  is the default bank. The
bank in use is specified in bits 0 and I
of location SDD00.

The V IC  can only address one
bank at a time and it expects to find an
area of screen memory and a character
set within th e  bank. This approach
offers almost unlimited flexibility but
also makes the use of graphics in the
default bank restricted.

Since the CPU and the VIC chip
operate independently, th e  C P U
doesn't care which bank is used for
graphics. We can therefore reconfigure
the machine from Basic very easily.

Let us consider how to reconfigure
the memory map.

Changing the BANK

This is achieved easily by changing the
register at SDDOO:

10 POKE 56578, PEEK(56578) OR 3
20 POKE 56576, (PEEK(56576) AND
252) OR(3-BN)

Line 10 prepares the ground and
line 20 switches in BANK number BN,

The VIC chip ignores the absolute
address of the bank and uses only the
relative addresses within the bank, i.e.
each bank ranges from $0000 t o

Moving the Character Set

The register at 53272 tells the VIC chip
where to get its character data. In fact,
bits one to three hold this information.

This information is changed by:

POKE 5 3 2 7 2 ,  ( P E E K (  53272)
AND240) OR X

X is equal to  the start adress o f the
character data divided by 1024. With
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S C D O C l e , 1113
1
111 
2 1
1
1
1
1 1 1
1 1 1
1
1 1 1
1 1
1

1111111111171
1
11
11
1
1
11111111 
1 1 1 1 1 1 1

I M D M O L
4 4 1
4 0 4 W
1
4
4 1
M
1 1
1 1 1  
I

MMMMWmAWMMMMIOMMWWWIdiall
1!111 111111 10
1
11111 
1 1 1
1 1

111ill 11110 111111 1 1 1 1

Oil 1
2
1
1
1
1
11
11
1
1 [1
11
;

!
1
,
1
1
:
0
1
0
0
1

s c o o e t

8  0 0 0

 S - 4 0 0 0

S O C i e l t D

SIMPLIFIED MEMORY MAP

only three b i ts  used, o n l y  e ight
character sets are possible i.e. x  =
0.2.4.6.8.10,12,14.

Since the machine powers up with a
character set, there must be default
information somewhere. In  fact, the
default character set is held in ROM.
This data is imaged to banks 0 and 2
and i s  fo u n d  a t  th e  fo l lowing
addresses:

$100041714' (Lower case set X=4)
$1800-$11
-
41
7 
( U p p
e r  
c a s
e  
s e
t  
X =
6 )

Clearly, i t  is possible to  have a
number of different sets of characters
in a bank and simply switch between
them as needed.

Moving the Screen

The screen comprises of 1000 bytes of
contiguous memory which usually
resides between locations 1024 and
2024. This position is specified in bytes
4 to 7 in location 53272. These bytes
actually specify the position o f  the
screen in any bank of memory, and can
be changed by:

POKE 53272, (PEEK(53272) ANDO)
OR Y

Y is equal to the start address of the
screen divided by 64. This time we have
four bits in the register allowing 16
possible screen positions w i th
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ranging from 0 to 240 in increments of
16. Unfortunately. you cannot use all
RAM areas for the screen. I f  you use
the areas imaged b y  the character
ROM. you wi l l  get garbage on the
screen.

In addition to  changing the VIC
register. y o u  mu s t a l so  te l l  th e
operating s te m  where the screen is.
This is done with:

POKE 648,SCREEN/256

where SCREEN is the start address of
the screen area.

The screen colour matrix cannot be
moved and , i n  fa c t, presents n o
difficulties.

Listing I allows you to reconfigure
your 64. The first part asks you to
specify where the screen and character
set are to go. These values are checked
to ensure that they are in the same
bank and are not at the same address.
It doesn't check any further so beware.
Line 60 to  80 calculate the register
values. Line 90 checks to  see i f  you
need to  copy down the character set
and lines 100 to  150 do this job i f
required. Lines 160 to 190 reconfigure
the machine.

LiAling 1: Recoqfigure
26 1 0  P R I N TC H R S ( 1 4 7 ) !  I N P U T  " S C

PEEN P O S I T I O N
-  ; S C R E E
N
20  I N P U T "CHA RA CTE R S E T A M R
ESS"; CHARS



Table 2
Pixel one

clear
clear
set
set

Pixel two
clear
set

clear
set

Colour Register
53281
53282
53283

colour matrix

FO 3 0  I F  SCREEN C H A R S  THE N E S
- "E RRO R. .  CHARS A ND SCREEN A T

SAME A D O R E 5 5 " : 0 0 T0 e 0 0 0 0
AI  4 0  I F  / N T ( S C R E E N / 1 5 3 8 4 ) I N T (

CHA RS / 1 6 3 8 4 )THE Ne 0
24 5 0  E S . . "E RRO R. . CHA RS  A ND SCRE

EN NO T I N  SAME BANK":GOTOGOO
00

l e  5 0  X . . I NT( S CRE E N/ 1 8 3 8 4 )
Se 7 0  s e ' • ( 5 C R E E N
-
X ° 1
8 3 8 4
) /
8 4

95 B O  2 ( C H A R S - X ° 1 8 3 0 4 ) / 1
0 2 4E l 9 0  I F  Z < > 4  A ND 2 < > 5  THE N
OE 1 0 0  P R I N I CHRS ( 1 4 7 ) "CO P Y I NG  F

OM CHARACTER S E T . .  T H I S  W I L L
CSPC31TAKE A  W H I L E "

F4 1 1 0  R0 K E 5 6 3 3 4 , RE E K ( 5 8 3 3 4 ) A ND
254

4F 1 2 0  POKE 1 , P E E K ( 1 )  A N D  2 5 1
n2 1 3 0  F0 R P - 0 T0 2 0 4 7 R O K E C H A R S *
1 . F E E K ( 5 3 2 4 8

-
. 1 ) : N E X T

F5 1 4 0  P O K E 1 , P E E K ( 1 ) 0 R4
03 I S O  P 0 K E 5 8 3 3 4 , P E E K C5 8 3 3 4 / 0 R
1
17 1 8 0  F O K E S E 5 7 8 , R E E K ( 5 5 5
7
8 )
0
P
3

12 1 7 0  F0 K E 5 8 5 7 5 . C P E E K ( 5 5 5 7 5 ) A
1 0 2 5 2 ) O R ( 3

-
X )

38 1 8 0  F O K E 5 3 2 7 2 , Y
4
X
63 1 9 0  FO K E 5 4 8 , 5 CRE E N/ 2 5 5
03 2 0 0  FR I N TC H R S ( 1 4 7 ) " C O N F
-52 2 1 0  E ND
FO 6 0 0 0 0  P R I N T: P R I N TE S
90 5 0 0 1 0  G E T I S : I F I S "
.
" T H E N e 0 0
1

0
38 5 0 0 2 0  = m a

part o f anyIn my view, the crucial
piece.

Run Listing 1 putting the screen at
50176 and the character table at 51200
and then enter the line:
POKE 44,4: POKE 1024. 0: NEW

You will have a machine offering
39933 bytes for Basic and 144 sprites.
That's a  lo t more than you get on
switch o n !  Th i s extra capacity i s
achieved by:
1) Using BANK 3  and moving the
screen and character set to  a handy
block of RAM between the ROMs.
2) Moving the start of Basic program

Listing 2
10 DATA 60, 34, 34, 60. 34. 34, 60, (I
20 ch=4: FOR 1=0T07: READ X
30 POKE 51200+ 8* CH-i- I. X
40 NEXT

C64 G R A P H I C S

storge down t o  1025. Since N.ve've
moved the  screen we can use the
normal screen area for Basic.
3) You can use the memory behind the
Kemal ROM ($F000 to SFFEE) and
the remaining memory between the
ROMs ($C0(0 to SC3FF) for sprites.

Machine code users don't have
such a  tough time since they aren't
constrained by where they have to put
their programs. I t  i s , nevertheless,
useful to reconfigure the machine.
Graphics Modes
Before we launch forth into graphics
handling, w e  mu st consider th e
graphics modes available to us. The
screen occupies 1000 bytes and i s
divided into 64000 addressable points
or pixels. There are tw o  graphics
modes allowing manipulation o f  the
screen.

1. Character Mode
In this default mode, the screen uses
1000 characters, each occupying an
8x 8 pixel cell.
2. Bit mapped Mode
In this mode, the screen uses a 320 by
200 array of pixels. Using this mode it
is possible to create pictures and other
images.

The fundamenta l  d i ffe rence
between these modes is that character
mode is supported by the operating
system whereas bit map mode has no
software to  drive it. Both modes use
gx 8 cells to control the colours used.

In addition to the graphics modes,
there are three colour modes.
I. High resolution Mode
This is the default graphics mode. In

this mode, any given cell may contain
only two colours the background or
paper colour and the foreground or
ink colour. Any set pixel will have the
ink colour and any unset pixel wil l
have the paper colour.

In character mode, th e  paper
colour is held in VIC  register 53281
and the ink colour is held in the colour
matrix.

This mode allows the  greatest
detail, albeit at the most limited colour
range.
2. Multi-colour Mode
In this mode, pairs of pixels are used to
define dots o f colour. Since there are
four possible arrangements fo r two
pixels, four colours are allowed in any
given character cell (Table 2).

This mode is a  l o t coarser but
allows greater colour flexibility.

Extended Background

This mode uses high resolution but
offers four different paper colours in
addition to the usual ink colours. The
paper colour i s  determined by the
POKE value of the character used and
limits you to  64 different characters
(Fable 3),

Redefined characters
OK, we've done the spade work, let's
now look at the use o f user defined
characters.

You wi l l  have realised that the
shape of characters is held in a table of
data. Exactly h o w  i s  o f  essence.
Consider Figure 2 .  Th i s  shows a
character d e s i g n . T h e  design
comprises o f  eight l ines o f  dots.
Imagine that each set pixel is a I and
each clear pixel is O. That being so, the
top l i ne  becomes 00111100. The
decimal equivalent o f  th is binary
number is 60. Similarly, each line can
be converted to  a  data value. The
character ta b l e  comprises o f  a
sequence o f  data values fo r  each
character. The first eight data values in

POKE CODE
0-63

64-1'27
128-191
19'2-255

COLOUR REGISTER
53281
53282
53283
53284
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the table is  used b y  the character
normally used by q4). The second block
of eight is used by the character A. And
so on. For any given character CH, its
data values start at:

1:
7
-. 
1
7
1

IP IP
:1
-
7
:4

• SI
:1:: -4 • •
1
7
-
; 
1
7
1

• • 0 So
3 4 S 4P
3 4 •
6 0 • I I • 1

1171

TABLE ADDRESS + C I I *8

As an experiment, run Lis ting 1 as
before putting the character table at
51200. Then type in and run Listing 2.

Note what happens to the letter D.
Using this approach is rather slow.

Listing 3  g iv es  a  mac hine c ode
alternative.

This code lives at 13SC000 allowing
you t o  use a  relocated screen and
character set as earlier. The code has

two routines. The first copies the ROM
characters t o  a  spec ifi ed address.
rather like lines 110 to 150 but faster.
You c a l l  t h e  r o u t i n e  w i t h  t h e
command:

SYS 49152. ADDRESS

Listing 3
77 2 0 0 0  FO R L. . . 0 T0 1 5 : 0 X 0 : FO R D O T

0 1 5 : RE nDA: 0 X . . 0 X . A, P 0 KE 4 9 1 5 2 .
L•16-1. 0, A:NEXTO

02 2 0 1 0  RE nDA: I FF1 (>E X THE NP RI NT"
ERROR I N  L I N E " ; 2 0 4 0
4
( 1 - . 1 0 ) : 5
TOP

OF 2 0 2 0  NE X TL-E ND
OD 2 0 4 0  D A T A 7 6 , 5 , 1 9 2 . 7 5 , 1 5 3 , 1 9 2

, 3 2 , 1 9 5 . 1 9 2 . 1 5 9 , 2 1 6 , 2 4 1 , 1 3 1 ,
3 , 1 5 9 , 2 0 8 , 2 1 5 2

C4 2 0 5 0  D A T A 1 4 1 , 1 3 0 , 3 , 1 6 9 , 0 . 1 3 3
, 2 5 3 , 1 7 3 , 1 3 0 , 3 , 1 3 3 , 2 5 4 , 1 5 5 , 2
0 , 1 3 3 , 2 5 1 , 2 0 9 1

67 2 0 6 0  D A T A 1 6 5 , 2 1 , 1 3 3 , 2 5 2 , 1 4 1 ,
2 3 2 , 3 , 1 4 1 , 2 3 3 , 3 , 1 7 3 , 1 4 , 2 2 0 , 4
1 , 2 5 4 , 1 4 1 , 2 1 6 7

20 2 0 7 0  O A T A 1 4 , 2 2 0 , 1 6 6 , 1 , 4 1 . 2 6 1
, 1 3 3 , 1 , 1 5 0 , 0 . 1 7 7 . 2 5 3 , 1 4 5 . 2 5 1
, 1 6 5 , 2 5 1 , 2 2 2 9

00 2 0 9 0  D A T P 2 4 , 1 0 5 , 1 , 1 3 3 , 2 6 1 , 1 6
5 , 2 5 2 , 1 0 5 , 0 , 1 3 3 , 2 5 2 , 2 4 , 1 6 5 , 2
5 3 , 1 0 5 , 1 , 1 9 5 9

95 2 0 9 0  D A T P 1 3 3 , 2 5 3 , 1 5 5 , 2 5 4 , 1 0 5
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, 0 , 1 3 3 , 2 5 4 , 1 6 6 , 2 6 3 , 2 0 8 , 2 2 2 , 1
5 5 , 2 5 4 , 2 0 6 , 1 3 1 , 2 9 0 0

49 2 1 0 0  D A T P 3 , 2 0 9 , 2 1 5 , 1 6 5 , 1 , 9 , 4
, 1 3 3 , 1 , 1 0 2 , 2 1 , 1 7 3 , 1 4 , 2 2 0 , 9 , 1
•
1
2
7
9

E9 2 1 1 0  D A T A 1 4 1 , 1 4 , 2 2 0 , 1 7 3 , 0 , 2 2
1 , 4 1 , 3 , 1 6 9 , 1 7 3 , 2 3 2 , 3 , 5 5 , 2 4 9 ,
1 4 9 , 1 9 2 , 2 0 3 5

10 2 1 2 0  0 A T A 1 4 1 , 2 3 2 , 3 , 7 8 , 2 3 2 , 3 ,
7 8 , 2 3 2 , 3 , 1 7 3 , 2 4 , 2 0 8 , 4 1 , 2 4 0 , 1
3 , 2 3 2 , 1 9 3 3

E7 2 1 3 0  D A T P 3 , 1 4 1 , 2 4 , 2 0 8 , 9 6 , 1 9 2
, 1 2 8 , 6 4 , 0 , 3 2 , 2 2 7 , 1 9 2 , 3 2 , 2 0 5 ,
1 9 2 , 1 6 5 , 1 5 0 5

DO 2140 1)wrn0,141,e37,3,3e,253,
1 7 4 , 3 2 , 1 3 8 , 1 7 3 , 3 2 , 2 4 7 , 1 9 3 , 1 7
2 , 2 3 7 , 3 , 2 0 5 7

1F 2 1 9 0  O A T A 1 6 5 , 2 0 , 1 4 5 , 2 5 1 , 2 0 0 ,
2 3 8 , 2 3 7 , 3 , 1 9 2 , 8 , 2 0 9 , 2 3 2 , 9 5 , 1
7 3 , 2 3 8 , 3 , 2 4 0 9

BE 2 1 6 0  D A T A 1 4 1 , 2 3 9 , 3 , 9 5 , 3 2 , 2 6 2
, 1 7 4 , 3 2 , 1 3 8 , 1 7 3 , 3 2 , 2 4 7 , 1 9 3 , 9
6 , 6 , 2 6 1 , 2 0 9 6

IF 2 1 7 0  1 : W 1
-
A 3 8 . 2 5 2 , 5 ,
2 5 1 , 3 9 , 2 5 2

, 5 , 2 5 1 , 3 8 , 2 5 2 , 2 4 , 1 6 5 , 2 5 2 . 1 0 9
, 2 3 3 , 3 , 2 1 7 0

E4 2 1 8 0  0 P T A 1 3 9 . 2 5 2 , 9 6 , 3 2 , 1 9 5 , 1
9 2 , 1 6 5 , 2 0 , 1 3 3 , 2 5 1 , 1 6 9 , 0 , 1 3 3 ,
2 6 2 , 9 5 , 3 2 , 2 1 5 2

34 2 1 9 0  O A T P 1 4 4 , 9 7 , 3 2 , 1 3 4 , 9 7 , 1 6
5 . 2 0 , 1 3 3 , 2 5 1 , 1 7 3 , 1 3 5 , 2 , 2 4 , 1 0
6 , 4 . 1 3 3 , 1 6 5 0

Where ADDRESS is the start o f  the
character tab le .  T h e  r out ine a ls o
remembers where the character table is
so always call it  first in your program
before trying to use the second routine.

The second rout ine redesigns a
specified character and has the form:

SYS 49155.C11,B1,132.B3.B4.B.5,136.
B7,B8

Where C H  is  the character number
and B1 to B8 are the bytes defining the
character. To redefine D as B as done
earlier, the command is:

SYS 49155.4,60,34,34.6034,34.60.0

For a bit  o f  a laugh try  this one:

IOSYS 49152,51200
20 F O R  1 =  0 TO999: P O K E
50176+1,0:NEXT
30 F O R  1 =  0T07: A( 1  R N  D(1)*
256: NEXT
40 SYS 49155, 0.A(0),A( 1 LA(2),A(3).
A(4 ),A(5),A(6),A(7)
50 GOTO 20

Listing 3  works  equally  well i n
multicolour and extended background
modes. T o  t u r n  o n  mu l t ic o lou r
character mode you must use:
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POKE 53270, PEEK(53270)0R16

To turn it off, use:

POKE 53270, PEEK(53270)AND239

To turn on extended background
mode, you must use:

POKE 53265, PEEK(53265)0R64

To turn it  off, use:

POKE 53265. PEEK(53265)AND191

Bit Mapped Mode
This mode is a bit of a paradox. Whilst
on one hand it offers the greatest scope
for artistic creativity, it is also memory
hungry. In essence, it uses two or three
blocks of  memory.

I. The bit map
This is an area of 64000 pixels arranged
in 200 lines of 320. This occupies 8K of
RANI,

2. The colour array
This holds the colour information and
comprises of  1000 character cells.

3. The color matrix
Multicolour mode uses this area to
hold one of  the colours.-

The concepts discussed earlier with
respect to telling the VIC chip where
the b i t  m a p  lies  als o apply  here.
Register 53272 holds the details of the
bit map area (bits I t o  3) and the colour
array (bits 4 to 7). In other words the
bit map occupies the character set area
and the  c olour  ar ray  occupies the
screen memory.

To turn on the bit map, you must
turn on bit 5 o f  register 53265:

POKE 53265, PEEK(53265)0R32

Register 53270 decides whether
multicolour or  high resolution modes
is used:

M u l t i c o l o u r  o n : P O K E  5 3 2 7 0 .
PEEK(53270)0R16
Mult ic o lour  o f f :  P O K E  53270 ,
PEEK(53270)AND239

So how do we select the colours? In
high resolution mode, the colour array



holds this information. Each character
cell value holds the paper colour in bits
0 to 3 and the ink colour in bits 4 to 7.

In multicolour, colours I and 2 are
held in the colour array with colour I
in bits 4 to 7 and colour 2 in bits 0 to 3.
Colour 0 is held in register 53281 and
colour 3 is held in the colour matrix.
The colours are displayed by the bit
combinations:

Colour 0...0 0
Colour 1...0 1
Colour 2_1 0
Colour 3...1 I

Since two pixels form a  dot i n
multicolour mode, th e  horizontal
resolution is limited to 160 points.

Any given pixel in the bit map is
turned o n  w i t h  t h e  fo l l ow i ng
equations: Assuming that the pixel
coordinates are X and Y and the bit
map starts at the address BASE.

ROW = INT(Y/8)
CHAR = INT(X/8)
LINE = Y AND 7)
BIT = 7-(X AND 7)
BYTE = BASE + ROW *320 +
CHAR*8 + L INE
POKE B Y TE ,  PEEK(BYTE) O R
2 B I T

Using bit mapped mode from Basic
is slow and over complex. Listing 4
gives a  machine code package fo r
handling bit mapped mode.

EE 2 0 0 0  F0 P L ' . 0 I 0 4 5 : C X . . . 0 : FO R D
-
0 T

015 , RE ADA_CX CX -f-A:P O KE 49152
4 -1. . . •16. 0 , A:NEXTD

82 2 0 1 0  RE ADAI FA< > CX THE NP R/ NT"
ERROR I N  L I N E " . 2 0 4 0 . ( 1
4
. 1 0 ) : 6
Top

OF e o e o  N E X T L E N D
7E 2 0 4 0  D A 1 A 7 6 , 2 6 , 1 9 2 , 7 6 , 1 7 9 , 1 9

2 , 7 5 , 1 6 , 1 9 3 , 7 6 , 1 7 9 , 1 9 4 , 3 2 , 2 5
3 , 1 7 4 , 3 2 , 1 9 6 4

7n 2 0 6 0  D A T A 1 3 8 , 1 7 3 . 3 2 , 2 4 7 . 1 8 3 ,
1 6 5 , 2 0 , 1 6 4 , 2 1 . 9 6 , 3 2 , 1 2 , 1 9 2 , 1
4 1 , 1 3 6 , 3 , 1 7 5 5

FC 2 0 6 0  D A T A 3 2 , 1 2 , 1 9 2 , 1 4 1 , 1 3 2 , 3
, 3 2 , 1 2 , 1 9 2 , 1 4 1 , 1 3 3 , 3 , 1 7 3 . 1 3 6
. 3 , 2 4 0 , 1 5 7 7

37 2 0 7 0  D A T A 2 0 , 3 2 . 1 2 . 1 9 2 , 1 4 1 , 1 3
4 , 3 , 3 2 , 1 2 , 1 9 2 , 1 4 1 , 1 3 5 , 3 , 1 7 3 ,
1 3 6 , 3 , 1 3 6 1

SC 2 0 8 0  D A T A 2 4 0 , 3 , 7 6 , 1 9 7 , 1 9 4 , 1 7
3 , 1 3 2 , 3 , 1 0 , 1 0 , 1 0 , 1 0 , 1 3 , 1 2 3 , 3
. 1 4 1 , 1 3 3 8

LI S TI NG  4
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E0 2 0 8 0  D A T A 1 3 7 , 3 , 3 2 , 1 3 3 , 1 8 2 , 3 2
. 2 1 . 6 , 1 9 2 , 1 7 3 , 2 , 2 2 1 , 9 , 3 , 1 4 1 , 2
, 2 2 1 , 1 7 1 1

CE 2 1 0 0  D A T A 1 7 3 , 0 , 2 2 1 , 4 1 , 2 5 2 , 9 ,
0 , 1 4 1 , 0 , 2 2 1 , 1 7 3 , 1 7 , 2 0 9 , 9 , 3 2 ,
1 4 1 , 1 6 3 8

3E 2 1 1 0  D A T A 1 7 , 2 0 9 , 1 6 9 , 1 2 1 , 1 4 1 ,
2 4 , 2 0 9 , 1 7 3 , 1 3 6 , 3 , 2 1 0 , 8 , 1 7 3 , 2
2 , 2 0 8 , 9 . 1 6 6 0

,33 2 1 2 0  D A T A 1 6 , 1 4 1 , 2 2 , 2 0 8 . 9 6 , 1 5
9 , 2 2 0 , 1 3 3 , 1 5 9 , 1 6 9 , 0 , 1 3 3 , 1 6 8 ,
3 2 , 0 , 1 9 3 , 1 8 6 9

00 2 1 3 0  0 A T A 1 7 3 , 1 3 7 , 3 , 1 6 2 , 9 , 1 6 0
t
1
2
7
,
1
4
5
,
1
6
9
,
1
3
6
,
1
6
,
2
5
1
,
7
2
,
2

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

, 0 , 1 0 1 , 1 5 9 , 1 3 3 , 1 6 9 , 1 0 4 , 2 0 2 , 2
0 8 , 2 3 1 , 3 2 , 9 , 2 0 5 0

Cl  2 1 5 0  0 0 1 4 1 9 3 , 9 6 , 1 7 3 , 2 , 2 2 1 . 9 ,
3 , 1 4 1 , 2 , 2 2 1 , 1 7 3 , 0 , 2 2 1 , 4 1 , 2 5 2
, 9 , 1 7 5 7

29 2 1 6 0  0 0 1 4 3 . 1 9 1 , 0 , 2 2 1 , 1 7 3 , 1 7 ,
2 0 E 1 , 4 1 , 2 2 3 . 1 4 1 , 1 7 , 2 0 8 , 1 5 9 , 2 1
, 1 4 1 , 2 4 , 1 7 4 8

3F 2 1 7 0  0014209.173,22,208,41,2
3 9 , 1 4 1 , 2 2 , 2 0 8 , 9 5 , 1 5 9 , 2 2 4 , 1 3 3
, 1 6 9 , 1 5 9 , 0 , 2 2 2 2

70 2 1 6 0  0 4 T 4 1 3 3 , 1 6 8 , 1 6 9 , 0 , 1 6 2 , 6
4 , 1 6 0 , 1 2 7 , 1 4 5 , 1 6 8 , 1 3 6 , 1 5 , 2 5 1
, 7 2 , 2 4 , 1 5 5 , 1 9 6 0

02 2 1 9 0  D 4 T A 1 6 6 , 1 0 5 , 1 2 6 , 1 3 3 , 1 6 9
, 1 6 9 , 0 , 1 0 1 , 1 6 9 , 1 3 3 , 1 6 9 , 1 0 4 , 2
0 2 , 2 0 8 , 2 3 1 , 9 6 , 2 2 8 4

sn 2 2 0 0  0 0 1 4 1 2 0 , 1 6 5 , 1 , 4 1 , 2 4 9 , 1 3
3 . 1 , 9 6 , 1 6 5 , 1 , 9 , 6 . 1 3 3 , 1 , 8 8 , 9 6
, 1 3 0 5

03 2 2 1 0  0 4 T 4 3 2 . 1 2 , 1 9 2 , 1 4 1 , 1 3 8 , 3
. 1 4 0 , 1 3 9 , 3 , 3 2 , 1 2 . 1 9 2 , 1 4 1 , 1 4 7
, 3 . 1 2 , 1 1 S 9FO eeeo opiple,192,141,140,3,17
3 , 1 3 6 , 3
9
2 4 0 . 3 , 7
6 , 2 3 5 , 1
9 3 , 3 2 ,

7 7 , 1 9 3 , 1 8 4 9
20 2 2 3 0  0 0 T 0 3 2 , 1 3 3 , 1 9 4 , 3 2 , 0 , 1 9 3

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

55 2 2 4 0  D A T A 3 2 , 1 6 6 , 1 9 4 , 7 6 , 7 3 , 1 9
3 , 3 2 , 1 7 1 , 1 8 4 , 3 2 , 8 , 1 9 3 , 9 6 , 1 7 3
, 1 4 7 , 3 , 1 7 9 3

0 3  2 2 5 0  0 0 T 0 7 4 , 7 4 , 7 4 , 1 4 1 , 1 4 1 . 3 ,
1 7 3 , 1 3 9 , 3 , 7 4 . 1 7 3 , 1 3 0 . 3 , 1 0 6 . 7
4 , 7 4 , 1 4 6 4

88 2 2 6 0  D 0 T 0 1 4 1 , 1 4 2 , 3 , 1 7 3 , 1 4 7 , 3
, 4 1 , 7 , 1 4 1 , 1 4 5 , 3 , 1 7 3 , 1 4 1 . 3 , 1 4
1 , 1 4 3 , 1 5 4 7

01 2 2 7 0  onrn3,169,0 .141.,144,3 ,1
6 2 , 6 , 3 2 , 2 2 0 , 1 9 3 . 2 0 2 , 2 0 8 , 2 5 0 .
1 7 3 , 1 4 4 , 2 0 5 0

27 2 2 8 0  0 0 1 0 3 , 1 3 3 , 1 7 1 , 1 7 3 , 1 9 3 , 3
. 1 3 3 , 1 7 0 , 3 2 , 2 2 0 , 1 9 3 , 3 2 , 2 2 0 , 1
9 3 , 2 4 , 1 7 3 , 2 0 1 6

213 2 2 9 0  D 0 T 0 1 4 3 . 3 , 1 0 1 , 1 7 0 , 1 3 3 , 1
7 0 , 1 7 3 , 1 4 4 , 3 , 1 0 1 , 1 7 1 . 1 3 3 , 1 7 1
, 1 6 9 , 0 , 1 4 1 , 1 9 2 6

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

80 2 3 1 0  0 0 T 0 1 3 3 , 2 4 , 1 7 3 , 1 4 3 , 3 , 1 0
1 , 1 7 0 . 1 3 3 , 1 7 0 , 1 7 3 , 1 4 4 . 3 , 1 0 1 ,
1 7 1 , 1 3 3 , 1 7 1 . 2 0 0 6

46 2 3 2 0  D A T 4 2 4 , 1 7 3 , 1 4 5 , 3 , 1 0 1 , 1 7
0 , 1 3 3 . 1 7 0 , 1 6 9 . 0 , 1 0 1 , 1 7 1 , 1 3 3 ,
1 7 1 , 2 4 , 1 6 9 , 1 8 5 7

E9 2 3 3 0  D A T A 0 . 1 0 1 , 1 7 0 , 1 3 3 , 1 7 0 , 1
6 9 , 2 2 4 , 1 0 1 , 1 7 1 , 1 3 3 , 1 7 1 , 9 6 . 1 6
9 , 0 , 1 4 , 1 4 4 , 1 9 6 6

BC 2 3 4 0  D A T A 3 . 1 4 , 1 4 3 . 3 , 1 0 9 , 1 4 4 ,
3 , 1 4 1 , 1 4 4 , 3 , 9 6 . 1 4 , 1 3 8 , 3 , 4 6
j
1

(4 )M1(11)1 )Ri .  I  ( , I  11)E.
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3 9 , 1 1 4 9
95 2 3 5 0  0 4 1 0 3 , 1 7 3 , 1 3 6 , 3 , 1 9 1 , 1 9 8

, 3 , 1 7 3 , 1 3 9 , 3 , 1 4 1 , 1 4 9 , 3 , 1 7 3 , 1
4 7 , 3 , 1 5 4 0

5 4  2 3 6 0  0 0 T 0 1 4 1 , 1 5 0 , 3 , 1 7 3 , 1 4 0 , 3,240,19,201,1,240,e6,201,e.e
4 0 , 3 3 , 1 8 1 3

72 2 3 7 0  0 A 1 4 1 6 9 , 1 , 3 2 , 5 0 , 1 3 4 , 1 6 9
, 1 , 3 2 , 6 0 , 1 3 4 , 9 6 , 1 6 3 . 0 . 3 2 , 6 0 ,
1 9 4 , 1 4 6 3

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

AO 2 3 9 0  0 0 T 4 9 6 , 1 6 9 , 1 , 3 2 , 6 0 , 1 9 4 ,
1 6 9 , 0 , 3 2 , 6 0 , 1 9 4 , 9 6 , 1 4 1 , 1 5 1 , 3
, 1 7 3 , 1 5 7 1

CG 2 4 0 0  0 4 T 0 1 4 8 , 3 , 1 4 1 . 1 3 1 3 , 3 , 1 7 3
, 1 4 9 , 3 . 1 4 1 , 1 3 9 , 3 , 1 7 3 , 1 5 0 , 3 , 1
4 1 , 1 4 7 , 1 6 5 5

FO 2 4 1 0  D A T A 3 , 3 2 , 7 7 , 1 9 3 , 3 2 , 1 3 3 ,
1 9 4 . 3 2 , 0 , 1 9 3 . 1 7 3 , 1 4 7 , 3 , 1 5 0 , 0
, 1 7 4 , 1 5 4 6

95 2 4 2 0  0 4 T 0 1 5 1 , 3 , 2 4 0 , 6 , 3 2 . 1 5 5 ,
1 9 4 , 7 6 , 1 0 9 , 1 9 4 , 3 2 , 1 7 1 , 1 9 4 , 3 2
, 0 . 1 9 3 , 1 7 8 3

69 2 4 3 0  D A T A 2 4 , 1 7 3 , 1 4 8 , 3 , 1 0 5 , 1 ,
1 4 1 , 1 4 8 , 3 , 1 7 3 , 1 4 9 , 3 , 1 0 5 , 0 , 1 4
1 , 1 4 9 , 1 4 6 6

136 2 4 4 0  D A T A 3 , 3 2 , 8 , 1 9 3 , 9 6 , 1 7 3 , 1
3 8 , 3 , 4 1 , 7 , 1 4 1 , 1 4 6 , 3 . 5 6 , 1 6 5 , 7
. 1 2 1 6

8C 2 4 5 0  D 0 T A 2 3 7 , 1 4 6 , 3 , 1 4 1 , 1 4 6 , 3
, 2 4 , 1 6 9 , 1 , 1 7 4 , 1 4 6 , 3 , 2 4 0 . 4 , 1 0
, 2 0 2 , 1 6 4 9

OE 2 4 6 0  D A T A 2 0 8 , 2 5 2 , 1 4 1 , 1 4 7 , 3 , 9
6 . 1 7 , 1 7 0 , 1 4 5 , 1 7 0 , 9 6 , 7 3 , 2 5 5 , 4
9 , 1 7 0 , 1 4 5 , 2 1 3 7

06 2 4 7 0  D 0 1 0 1 7 0 , 9 6 , 3 2 , 1 2 , 1 9 2 , 1 4
1 , 1 3 5 , 3 , 7 6 , 8 8 , 1 9 2 , 1 7 3 , 1 3 2 , 3 ,
1 4 1 , 3 3 , 1 6 2 0

Fl  2 4 9 0  D A T A 2 0 8 , 1 7 3 , 1 3 5 , 3 , 1 4 1 . 1
3 4 , 2 , 1 6 9 , 1 4 7 , 3 2 , 2 1 0 , 2 5 6 , 1 7 3 ,
1 3 3 , 3 , 1 0 , 1 9 2 6

10 2 4 9 0  D A T A 1 0 , 1 0 , 1 0 , 1 3 , 1 3 4 , 3 , 7
6 , 7 9 , 1 9 2 . 1 9 1 , 0 . 1 9 1 . 0 , / 9 1 , 0 , 1
9 1 , 1 2 9 1

This code starts at 49152 and has
three routines.
1. Activate bit map
This clears the b i t map, set up the
colours and turns on bit map mode. It
has two forms:
high  re s o l u t i o n  m o d e :  S Y S
49152,0,C1,C2.

Cl =  paper colour, C2  =  i nk
colour.
Multicolour mode: SYS 49152,1,CO
3CI,C2,C3.
CO = paper colour
2.Return to text mode.
This returns you to the normal text
screen a t  its normal position, SYS
49155.
3. Draw point
This draws the points at X,Y with the
specified pen: SYS 49 I58,X,Y,PEN
where:
PEN =  0  draws the point in paper



colour, i.e. i t erases the point.
PEN = 1 draws the point in ink
PEN = 2 draws the point in ink 2.
PEN = 3 draws the point in ink 3.
In high resolution mode, X must be in
the range 0  to  319. In  multicolour
mode, X must be in the range 0 to 159.
In either mode, Y must be in the range
0 to 199.

In order to  keep the routine as
short as possible. I  have omitted any
range checking of the co-ordinates. I f
you use values outside the allowed
range, a crash may occur.
&Turn on bit map.
Without clearing i t :  S Y S  49161.
MODE. MODE = 0, high resolution.
MODE = 1, multicolour.

So th a t  y o u  d o n 't loose a n y
memory fo r  Basic, the b i t map is
placed behind the Kernal ROM and
interface chip.
Listing 5 is a simple demonstration.

LISTING 5

no l o  S A - 1 2 . 4 0 6 6
84 2 0  S Y S  S A , 1 , 1 5 , 1 1 , 1 2 , 0
82 3 0  X 1
—
S : Y 1 5 :
X 2 ' .
3 0 : Y 2 3
0 , P A -

1 : 6 0 5 U8 1 0 0 0
BS 4 0  X 1 1 0 Y 1 1 0 : X 2 . . 2 0 : Y 2 - 2 0 : R

A2 : G O S UB1 0 0 0
13 S O  X 1
-
2 7 : Y 1 -
1 ; X 2 3 5
: Y 2 . ' 5 0
P r i

— 3:00S U91000
CG 6 0  FO R X  — 0  TO  S O
24 7 0  S Y S  S A . 6 , X * 0 , X , R N O ( 1 ) . . 4  N

EXT X
FA 8 0  O 0 . 1 : 1 F0 c 1 O TH E N G O
OA S O  ENO
30 1 0 0 0  FO R s t
.
Y 1 T O Y 2
72 1 0 1 0  FO R X X 1 T O X 2
4O 1 0 2 0  S Y S  S A-4 -6 , X , Y , P A
4S 1 0 3 0  NE X T X , Y
2A 1 0 4 0  RE TURN

Sprites
Sprites are probably the thing which
makes games writer's lives simplest.
To those o f you who don't know, a
spriate is a  moveable block o f  504
pixels arranged in a block of 21 rows of
24. The design is stored in a similar
way to characters in that each row can
be represented by 3  bytes with the
whole design occupying 6 3  bytes,
These designs are stored as a sequence
of blocks i n  any given bank. The
address o f  any given sprite block is
given by:

ADDRESS =  (BAN KS 16384) +
(BLOCK N0*641
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Specifying a sprite design

The next step is to tell the VIC which
pattern b lock i s  t o  b e  used. A
maximum of eight sprites are possible
and each has a pointer. These pointers
are located above the screen memory
and can be found by:

POINTER ADDRESS =  SCREEN
ADL1RESS + 1014 + SPRITE NO

where SPRITE NO is from 0 to 7
A power up. the screen sits at 1024

so the  pointer fo r  sprite 3  i s  a t
1024+1014+3 or 2043. To tell the VIC
which pattern t o  use, you simply
POKE the block number in to  the
pointer, eg to set sprite I to pattern 43:

POKE 2041, 43

Turning on a Sprite
Whether or not a  sprite is visible is
determined b y  V IC  register 53269.
Each b i t o f  this register controls a
sprite. To activate sprite SP use:

POKE 53269. PEEK(53269) O R
(2 'SP)

To turn off sprite SN use:

POKE 53269, PEEK(53269) A N D
255-2 'SP)

Expanded Sprites
Sprites can b e  expanded i n  bo th
directions to give four possible sizes.
These are controlled by two registers.
To expand sprite SP in the X direction
use:

POKE 53277.PEEK(53277) O R
(2 'SP)

To reduce it again use:

POKE 53277,PEEK(53277) A N D
(255-2 'SP)

To expand sprite SP i n  the Y
direction use:
POKE 53271. PEEK(53271) O R
(2 'SP)

To reduce it again use:

POKE 53271.PEEK(53271) A N D
(255-2 ^SP)

YOUR COMMODORE SERIOUS USERS GUI DE
39

Colours
Each sprite has a colour register. This
is given by:
REGISTER = 53287 + SPRITE NO

This is used to specify the colour of
high resolution sprites

In multicolour sprites the colours
are selected by the usual bit pairs, see
Table 3.

The eight bits in register 53276 control
the colour mode.

To set a sprite SP to multicolour
mode use:

POKE 53276. PEEK(53276) O R
(2 'SP)

To set sprite SP to high resolution
mode use:

POKE 53276, PEEK(53276) A N D
(255-2 'SP)

Positioning a Sprite
The positioning of any given sprite on
the screen is defined by its X.Y co-
ordinates. Th e  X  co-ordinate can
range from 0 to 512 and Y co-ordinate
from 0  to  256. Each sprite has a
dedicated pair o f registers. The first
holds part o f  the X  position and
the other holds the Y  co-ordinates.
They can he found from:
X Register = 53248 + SN*2

and the Y register is found from:

Y Register = 53249 + SN*2
The X  position is defined in two

parts:

Most sign ifi cant b y te  (msb )  =
INT(XPOS/256)
Least significant byte (lsb) = XPOS-
msb* 256

Register 53264 holds th e  msb
details, one bit per sprite

So to position a sprite you use:

POKE XREG,LSB
POKE YRECLY

It' m s b =  I t h e n  P O K E  53264,
PEEK(53264) OR 2 'SP),
I f  m s b = 0  th e n  P O K E  53264,
PEEK(53264) AND (255-2 "SP).
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1
6
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2
0
6
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1
4
1
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1
6
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2
0
6
.
9
6
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4
1
.
1
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2

, 2 0 8 , 1 4 1 , 1 8 7 2
4 0 . 1 3 , 1 5 9 7 60 2 2 4 0  O A T A 2 7 , 2 0 8 , 9 6 , 3 2 , 1 5 9 , 1 9

52 2 0 0 0  F O R L - 0 1 0 3 0 : C X = 0 : F O F U
-
O T

F4 2 1 3 0  0 A T A 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 0 , 1 9 4 , 1 5 9 , 0 , 1 4 1 . 1 4 2 , 3 , 3 2 . 9 5 , 1 9 4 .
0 1 5 : R E A O A : C X . . . 0 X
4
A : P O K E 4 9 4 0 8 +

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

1 7 2 . 1 4 2 , 1 8 0 6
L
4
.
1
6
.
1
0
,
A
:
N
E
X
T
O

2 , 1 3 3 , 3 , 1 7 6 6 5 0 2 2 5 0  D A T A 3 , 1 4 5 , 2 5 3 , 2 0 0 , 1 9 2 , 5
82 2 0 1 0  RE A0 A: I FA<>CX THE NP RI NT" 58 2 1 4 0  O A 1 A 1 8 5 , 5 6 , 1 9 3 , 4 5 , 2 9 , 2 0 4 , 2 4 0 , 5 , 1 4 0 . 1 4 2 , 3 , 7 6 . 7 5 , 1 9 4 ,

ERROR I N  L I N E " i 2 0 4 0 . C L * 1 0 / : 5 8 , 1 4 1 , 2 8 , 2 0 8 , 9 6 . 3 2 , 1 3 4 , 1 9 4 . 1 9 5 . 1 6 9 , 1 9 9 8
TOP 6 5 , 2 0 , 4 1 , 1 7 7 5 15 2 2 6 0  O A T A 2 5 5 . 1 4 1 , 1 4 . 2 1 2 , 1 4 1 ,

OF 2 0 2 0  NE X TL:E NO 06 2 1 5 0  I : A T I : 4 1 , 2 4 0 , 1 5 , 1 7 2 . 1 3 3 , 3 , 1 5 , 2 1 2 , 1 5 9 , 1 2 8 , 1 4 1 , 1 8 , 2 1 2 . 1 5
Fl 2 0 4 0  D A T A 7 5 , 1 9 4 , 1 9 4 . 7 6 , 1 2 , 1 9 1 6 5 , 5 0 , 1 9 3 , r 3 , 2 9 , 2 0 8 , 1 4 1 , 2 9 , 9 , 1 2 8 , 1 4 1 , 2 4 . 2 1 2 0

3 , 7 6 , 6 6 , 1 9 3 , 7 6 , 2 4 1 , 1 9 3 . 3 2 , 1
4

2 0 8 , 7 5 . 1 5 9 6  • A6 2 2 7 0  0 A T A 2 1 2 , 1 7 3 , 2 7 , 2 1 2 , 9 6 , 3
4 , 1 9 4 , 3 2 , 1 9 9 2 67 2 1 6 0  O A T A 2 0 6 , 1 9 3 , 1 7 2 , 1 3 3 , 3 , 1 2 , 1 3 4 , 1 9 4 , 1 6 5 . 2 0 , 1 4 1 , 3 7 . 2 0 8 .

: 3 2 0 5 0  D A T A 1 3 4 . 1 9 4 , 1 6 5 , 2 0 , 4 1 , 1 8 5 , 5 6 , 1 9 3 , 4 5 , 2 9 , 2 0 8 . 1 4 1 , 2 9 , 2 3 2 , 1 3 4 , 1 9 4 , 2 0 1 1
0 6 , 3 2 , 1 3 4 , 1 9 5 9 20 2 2 8 0  D A T A 1 6 5 , 2 0 . 1 4 1 . 3 6 , 2 0 6 , 9

FO

, 2 4 0 , 1 3 , 1 7 2 . 1 3 3 , 3 , 1 8 5 , 5 0 , 1 9 3
, 1 3 , 2 1 , 1 9 7 8
2 0 6 0  O A T A 2 0 8 , 1 4 1 , 2 1 , 2 0 6 , 9 6 , 1

88 2 1 7 0  0 A 1 A 1 9 4 , 1 6 5 , 2 0 , 4 1 , 1 , 2 4 0
, 1 3 , 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 0 , 1 9 3 , 1 3 .

5 , 3 2 , 2 5 3 . 1 7 4 , 3 2 , 1 3 8 , 1 7 3 , 3 2 . 2
47.1E33,95,202e

7 2 , 1 3 3 , 3 , 1 8 5 , 5 8 , 1 9 3 , 4 6 , 2 1 , 2 0 2 3 , 2 0 8 , 1 5 5 4 99 2 2 9 0  D A T A 3 2 , 1 3 4 , 1 5 4 , 1 5 5 , 2 0 . 2
8 , 1 4 1 , 2 1 , 1 8 5 4 1F 2 1 8 0  D A T A 1 4 1 , 2 3 , 2 0 8 , 9 6 . 1 7 2 , 1 0 1 , 8 , 1 4 4 , 2 , 1 6 9 , 7 , 1 4 1 , 1 3 3 . 3 , 9

AO 2 0 7 0  0 A T A 2 0 8 , 9 6 , 1 , 2 , 4 , 6 , 1 5 , 3 3 3 , 3 , 1 8 5 , 6 8 , 1 9 3 , 4 5 , 2 3 , 2 0 8 , 1
4

6 , 3 2 , 1 4 8 1
2 , 5 4 , 1 E 6 , 2 5 4 . 2 5 3 , 2 5 1 , 2 4 7 . 2 3 9 1 , 2 3 , 2 0 6 , 1 8 6 0 80 2 3 0 0  O A T A 1 3 4 , 1 9 4 , 1 5 5 , 2 0 , 1 3 3 ,
, 2 2 3 , 2 0 2 5 CA 2 1 9 0  O A T A 9 5 . 3 2 , 1 4 4 , 1 9 4 . 3 2 , 1 2 2 E 3 , 1 E 9 . 0 . 1 3 3 , 2 5 4 , 1 E 2 , 6 , 6 , 2 5

03 2 0 8 0  D A T A 1 9 1 , 1 2 7 , 3 2 , 1 4 4 , 1 9 4 , 4 , 1 9 4 . 1 5 5 , 2 0 , 1 3 3 , 2 5 1 , 1 7 3 . 1
2 6

3 . 3 8 , 2 5 4 , 2 1 7 4
3 2 , 1 3 4 , 1 9 4 , 1 5 5 , 2 0 . 1 6 4 , 2 1 , 1 4 1 , 2 , 2 4 , 1 0 5 , 1 8 3 5 50 2 3 1 0  O A T A 2 0 2 . 2 0 8 , 2 4 9 , 1 7 3 , 0 , 2
, 1 3 4 , 3 , 1 4 0 , 1 8 3 6 n3 2 2 0 0  D A T A 4 , 1 3 3 , 2 5 4 . 1 6 9 , 0 , 1 3 3 2 1 , 4 1 , 3 , 1 6 8 , 1 8 5 , 2 8 , 1 9 4 , 2 4 , 1 0

3E 2 0 9 0  D A T A 1 3 5 , 3 , 3 2 , 1 3 4 , 1 9 4 , 1 5 , 2 5 3 , 5 5 . 1 5 5 , 2 5 3 , 2 3 3 . 8 , 1 3 3 . 2 5 1 , 2 5 4 . 1 3 3 , 2 1 8 4
5 . 2 0 , 1 4 1 , 1 3 6 , 3 , 1 7 3 , 1 3 3 , 3 , 2 4 , 3 , 1 6 5 , 2 5 4 , 2 4 6 5 09 2 3 2 0  O A T A 2 5 4 , 9 5 , 3 2 , 1 4 4 , 1 9 4 . 3
1 0 , 1 5 8 . 1 4 7 9 Fl 2 2 1 0  D A T A 2 3 3 , 0 , 1 3 3 , 2 5 4 , 1 7 2 , 1 2 , 1 3 4 , 1 9 4 , 1 6 5 , 2 0 , 1 4 1 . 1 4 1 , 3 , 3

83 2 1 0 0  O A T A 1 7 3 , 1 3 4 , 3 , 1 5 3 , 0 , 2 0 8 3 3 , 3 , 1 5 5 , 2 5 1 , 1 4 5 , 2 5 3 , 9 5 , 1 9 2 , 2 . 1 4 0 , 1 9 3 . 1 9 1 5
. 1 7 3 , 1 3 5 , 3 , 2 0 0 , 1 5 3 , 0 , 2 0 8 . 1 7 3 1 2 8 , 5 4 , 0 , 2 2 2 2 7F 2 3 3 0  D A T A 3 2 , 1 3 4 . 1 2 4 , 1 6 S , 2 0 , 1
,135,3,1e99 8 5 2 2 2 0  O A T A 3 2 , 1 3 4 , 1 9 4 , 1 6 5 , 2 0 , 4 7 2 , 1 3 3 , 3 . 1 5 3 , 3 9 , 2 0 8 , 3 2 , 1 7 0 , 1

01 2 1 1 0  O A T A 2 4 0 , 1 3 , 1 7 2 , 1 3 3 , 3 , 1 5 1 , 1 . 2 4 0 . 1 3 , 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 0 , 9 3 , 3 2 . 3 2 , 1 7 1 2
5 , 5 0 , 1 9 3 , 1 3 , 1 6 , 2 0 8 , 1 4 1 , 1 6 , 2 0 1 9 3 , 1 3 , 1 5 8 9 5 2 2 3 4 0  D A T A 1 9 4 , 1 7 3 , 1 4 1 , 3 , 2 4 0 , 3
8 , 9 6 , 1 7 2 , 1 8 5 9 54 e 2 3 0  D A T A 2 7 , 2 0 8 , 1 4 1 , 2 7 , 2 0 8 , 9 , 3 2 . 1 1 7 , 1 9 4 , 9 6 , 1 3 3 , 3 . 9 6 , 3 2 , 2

38 2120  0 A 1 A 1 3 3 . 3 , 1 8 5 , 5 8 . 1 9 3 , 4 5 6 , 1 7 2 , 1 3 3 , 3 , 1 8 5 , 5 8 , 1 9 3 , 4
5
,
2 7

2 6 . 2 5 5 . 1 9 4 0

BIT PAIR
0 0
0-1
I 0
11

Selecting Colour Mode

COLOUR SOURCE
Screen colour
Register 53285
Colour register
Register 53286

Priorities
Each s pr ite has  a  pr io r it y  whic h
decides whether it appears in front of or
behind the characters on the screen.
Register 53275 decides this, one bit per
sprite

To p u t  s pr ite  S P  behind t h e
characters use:

POKE 53275,  PEEK( 53275)  O R
(2 'SP)

To put  sprite SP in  front o f  the
characters use:
POKE 53275, PEEK(53275)  A N D
(255-2 ^SP)

That's quite a mouthful and hardly
conducive t o  s imple programming.
Listing 6 gives the ubiquitous machine
code package.

C64 G R A P H I C S

This code has four  routines.

Setup Sprite
SYS 49408 . SP, T YPE. C O LO U R .
XEXPYRIORITY.ICOLOUR I,
COLOUR2)

where: SP sprite number (0 tO
TYPE- h i g h  resolution. I =  Multi-
colour.
COLOUR -  High resolution colour.
XEXP -  I =  X  direc tion. o=don ' t
expand X  direction.
YEXP -  1=ex pand Y  dir ec t ion.

don't expand y direction.
PR O R ITY-1=behind bac k ground.
0=in front of  background.
COLOUR I -  Mult ic o lour  1 .  on ly
needed if  -
I Y P ECOLOUR2 -  Mult ic o lour  1
.  o n l y
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needed if  TYPE=1.

Switch on

SYS 49411,SP.FLAG where:

FLAG = I -  turn on sprite SP.
FLAG=0 -  turn off  sprite SP.

Sprite position
SYS 49414.SP,X.Y where:
SP -  sprite number,
X -  X position.
Y -  Y position.
Pattern
SYS 49417,SP,DESIGN, BLOCK

The routine is quite smart in that it
sorts out which bank you are using and
where t h e  s pr ite  pointer s  a r e .  I
therefore recommend that you use the
configuration used ear lier  (screen at
50176 and characters at 51200. This
allows you a block of 128 sprites from
design block 128 to 255.
In Summary
In a ll,  this  has been a hefty s lab of
information and I  must apologise for
not giv ing more detail. I f  you want to
realty get into graphics you must invest
in the Programmers Reference Guide
or something similar. Havingsaid that,
I believe that the routines I've given
will be useful tools.

1



Use part of your C64's memory as a RAM disk for
storing Basic programs.

\Yapper 64 is a utility  which allowsS
a Basic program resident in memory to
be stored in RAM for recall later, rather
like a  RAM—disk . Commands ar c
available f o r  storing and recalling a
program. Swapping the program in Basic
memory for that in storage. and storing
pan o f  a  program ( linenumber t o
linenumber).

The program can be used either in
direct mode or  in  program mode, the
latter being especially useful kw utilising
two programs he ld  concurrently i n
memory — one in basic memory and one
in storage. Thes e c an  b e  r ap id ly
interchanged when desired via the swap
command.

Using the program

Upon initialising the program. the top of
Basic memory is  lowered to prevent a
program overwriting the storage area.
This leaves the user with 19K of Basic
RAM which should he enough for most
programs.
Swapper 64 has five commands which are
activated by the syntax:

SYS 4 9 1 5 2 , c o m m a n d  n u m b e r
(I-5),condition 1, condition 2

The commands are as follows:

1 — Initialise

Swapper
64

SYS 49152.1

This lowers the top of Basic memory to
$.5400 to prevent overwriting the storage
area. This  should always be the fi rst
command executed when Swapper 64 is
to be used.

2 — Store

SYS 49152,2

3 — Recall

C64 UTILITY

This command stores the resident Basic
program in to  memory. t h is  c an b e
recalled using command three or swapped
with another program using command
four.

SYS 49152.3 — recall program
SYS 491523.1 —  recall program and
auto—run

This func tion recalls  a  program i n
storage, ov er wr it ing a n y  pr ogr am
currently in basic memory. I f  a one is
added to the SYS statement, the recalled
program will auto—RUN. Make sure that
there is a program in storage before you
call this command.

Once recalled the storage area is
NOT cleared. This means that a program
can b e  recalled mor e than once i f
accidently NEWed.

4 — Swap

SYS 49152,4 — swap Basic program with
stored program
SYS 49152,4,1 swap Basic program with
stored program and auto—run.

Using this command swaps the program
in basic memory with a program stored
in RAM. As in command three, if  a one
is added to  the SYS instruction, the
recalled program will auto—run. Again.
ensure that there is a program in stored
memory betbre calling this instruction.

5 — Store part o f  a program

SYS 49152. beginning line, end line.

This stores only the part of the program
specified by the beginning line and end
line numbers stated in the SYS statement.
This commands main use is for when two
programs are to be set up in memory to
utilise t h e  s w ap  c ommand.  T h e
programer can skip the initial lines of the
first program stored ( these are the lines
that W A D  in the next part) so that they
are not re—run every time this program
is re—called from memory.
For example the first program WAded
would have initial lines something like r ' ')
those in  Figure 1. The lines have the r .;
following function:
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101f swapper has been WADed then skip
lines 20 and 30

1 3 3 , 2 5 1 . 1 6 5 , 4 4 . 1 3 3 , 2 5 2 . 3 2 . 2 2 98 390 DATA 1 6 5 , 2 0 , 1 4 1 . 4 4 . 1 9 5 , 1
. 195 , 160 , 1964 6 5 . 2 1 , 1 4 1 , 4 5 , 1 9 5 , 1 7 3 . 4 3 , 1 9 5 .

OB 210 DATA 0 , 1 6 9 . 0 . 1 4 5 , 2 5 1 , 7 6 , 205 . 45 . 195 , 1988
5 9 . 1 9 3 . 2 3 0 . 2 5 1 . 2 0 8 , 2 . 2 3 0 , 2 5 2 DD 400 DATA 2 4 0 . 2 5 , 1 7 6 . 3 4 . 1 6 5 . 4
. 230 . 253 , 2549 3 . 1 3 3 . 2 5 1 , 1 6 5 , 4 4 . 1 3 3 . 2 5 2 . 1 6 2

BC 220 DATA 2 0 8 , 2 . 2 3 0 . 2 5 4 , 1 6 5 . 2 . 0 . 1 8 1 . 4 3 . 2 0 4 7
5 2 . 2 0 1 . 8 4 . 2 4 0 . 3 , 7 6 , 1 3 7 , 1 9 3 . 3 ES 410 DATA 1 5 7 . 5 0 . 1 9 5 , 2 3 2 , 2 2 4 ,
2 . 102 , 193 , 2372 5 , 2 0 8 , 2 4 6 . 7 6 . 5 7 , 1 9 4 . 1 7 3 , 4 2 . 1

El 230 DATA 1 6 5 . 4 3 . 1 3 3 . 2 5 1 . 1 6 5 . 9 5 . 2 0 5 . 4 4 , 2 3 0 3
4 4 . 1 3 3 , 2 5 2 . 3 2 . 2 2 , 1 9 5 . 1 6 0 , 0 . 1 17 420 DATA 1 9 5 . 1 7 6 . 3 . 7 6 . 2 0 . 1 9 4
69 . 0 , 145 , 1909 , 7 6 . 5 7 . 1 9 2 . 1 7 3 . 4 2 . 1 9 5 , 1 4 1 . 4 8

22 240 DATA 2 5 1 . 7 6 , 5 9 , 1 9 3 . 1 6 9 . 4 . 195, 173, 1956
4 , 1 6 0 , 0 . 2 0 9 . 1 2 2 , 2 4 0 . 6 , 1 6 9 . 0 . 04 430 DATA 4 3 , 1 9 5 , 1 4 1 . 4 9 . 1 9 5 , 3
141. 37. 1876 2 . 2 1 7 . 1 9 4 . 3 2 . 2 2 , 1 9 5 . 3 2 , 2 2 . 1 9

FA 250 DATA 1 9 5 , 9 6 . 3 2 . 2 5 3 . 1 7 4 , 3 5 . 3 2 , 2 2 . 1 6 1 8
2 , 1 3 8 . 1 7 3 . 3 2 . 2 4 7 . 1 8 3 , 1 6 5 . 2 1 . I F 440 DATA 1 9 5 . 1 6 5 , 2 5 1 . 1 4 1 . 3 8 ,
208. 237, 165. 2351 1 9 5 , 1 6 5 . 2 5 2 . 1 4 1 , 3 9 , 1 9 5 . 1 7 3 A

DI 260 DATA 2 0 . 2 0 1 . 1 . 2 0 8 , 2 3 1 . 1 6 6 , 195 . 133 , 251 . 2575
9 , 1 , 1 4 1 , 3 7 , 1 9 5 . 9 6 , 1 7 3 , 3 7 . 1 9 5 59 450 DATA 1 7 3 . 4 7 . 1 9 5 , 1 3 3 , 2 5 2
. 208 . 1 . 1914 1 7 3 , 4 4 . 1 9 5 . 1 4 1 . 4 8 . 1 9 5 . 1 7 3 . 4 5

23 270 DATA 9 6 . 3 2 . 8 9 , 1 6 6 , 7 6 . 1 7 4 . 195 . 141 . 49 . 2199
, 1 6 7 , 1 6 9 . 2 5 5 . 1 3 3 . 5 5 , 1 6 9 . 8 3 . 1 E3 460 DATA 1 9 5 , 3 2 . 2 1 7 . 1 9 4 , 1 7 3 .
33 , 56 . 96 . 1949 4 6 . 1 9 5 . 1 3 3 , 2 5 1 . 1 7 3 , 4 7 . 1 9 5 . 1 3

FA 280 DATA 3 2 , 2 0 . 1 9 3 , 1 6 9 . 0 , 1 3 3 3 . 252 . 165 . 251 , 2652
. 2 5 1 , 1 6 9 , 8 . 1 3 3 , 2 5 2 . 1 6 9 , 0 , 1 3 3 BD 470 DATA 1 4 1 . 5 5 . 1 9 5 , 1 6 5 . 2 5 2 .
. 253, 169. 2084 1 4 1 , 5 6 . 1 9 5 . 1 7 7 . 2 5 1 , 1 4 1 . 5 7 . 1 9

8F 290 DATA 8 4 , 1 3 3 , 2 5 4 , 7 6 . 1 2 6 . 1 5 . 1 6 9 . 0 , 1 4 5 , 2 3 3 5
9 3 , 1 6 2 . 0 . 1 8 1 . 4 3 , 1 4 1 . 4 1 . 1 9 5
,
1

9A 480 DATA 2 5 1 , 3 2 . 1 5 . 1 9 5 , 1 7 7 , 2
89 , 59 . 195 . 2072 5 1 . 1 4 1 , 5 8 . 1 9 5 , 1 6 9 . 0 . 1 4 5 . 2 5 1 ,

86 300 DATA 1 4 9 . 4 3 . 1 7 3 . 4 1 . 1 9 5 . 1 32 . 15 . 195 . 2122
5 7 , 5 9 . 1 9 5 , 2 3 2 , 2 2 4 . 1 4 . 2 0 8 . 2 3 5 28 490 DATA 1 7 3 , 3 8 . 1 9 5 , 1 3 3 . 4 3 , 1
. 96 , 160 . 0 , 2181 7 3 , 3 9 , 1 9 5 , 1 3 3 , 4 4 , 1 6 5 . 2 5 1 . 1 3 3

88 310 DATA 1 4 0 . 3 5 . 1 9 5 , 1 4 0 , 3 4 . 1 . 45 , 165 , 252 , 2177
9 5 . 1 4 0 . 3 6 , 1 9 5 , 1 7 7 . 2 5 1 . 1 4 1 . 4 1 SA 500 DATA 1 3 3 . 4 6 . 3 2 . 6 2 . 1 9 2 , 1 6
. 195 . 177 . 253 . 2345 2 . 0 . 1 8 9 . 5 0 , 1 9 5 . 1 4 9 , 4 3 , 2 3 2 . 2 2

81 320 DATA 1 4 5 . 2 5 1 . 2 0 1 . 0 . 2 0 8 . 1 4 . 5 , 2 0 8 . 1 9 2 2
1 . 1 7 3 , 3 4 . 1 9 5 . 2 0 8 . 6 , 2 3 8 , 3 5 , 1 9 C4 510 DATA 2 4 6 . 1 7 3 . 5 5 , 1 9 5 , 1 3 3 .
5 . 76 . 164 . 2140 2 5 1 , 1 7 3 . 5 6 . 1 9 5 . 1 3 3 , 2 5 2 , 1 6 0 . 0

04 330 DATA 1 9 3 , 1 4 0 . 3 5 . 1 9 5 , 1 7 3 , . 173 , 57 , 195 . 2447
4 1 . 1 9 5 , 1 4 5 , 2 5 3 , 1 7 3 . 3 5 . 1 9 5 . 2 C 6E 520 DATA 1 4 5 . 2 5 1 . 2 0 0 . 1 7 3 . 5 8 .
1 . 3 . 240 . 21 , 2238 1 9 5 . 1 4 5 . 2 5 1 . 9 6 . 1 6 0 . 0 , 1 7 7 , 2 5 1
340 DATA 1 6 5 , 2 5 2 . 1 9 7 , 4 6 . 2 0 8 . . 141 . 46 , 195 . 2484
1 2 . 1 6 5 . 2 5 1 . 1 9 7 , 4 5 . 2 0 8 , 6 , 7 6 , 2 74 530 DATA 3 2 . 1 5 . 1 9 5 . 1 7 7 , 2 5 1 , 2
15 , 193 , 76 , 2312 4 0 , 2 4 , 1 4 1 , 4 7 . 1 9 5 , 3 2 , 1 5 , 1 9 5 . 1

OD 350 DATA 2 5 3 , 1 9 2 , 7 6 . 2 3 2 . 1 9 2 , 77 , 251 . 205 . 2192
1 6 9 , 1 . 1 4 1 . 3 4 , 1 9 5 . 2 3 8 . 3 6 . 1 9 5 . El 540 DATA 4 8 , 1 9 5 , 2 0 8 , 1 4 . 3 2 . 1 5
173, 36 , 195 . 2358 , 1 9 5 . 1 7 7 . 2 5 1 . 2 0 5 , 4 9 . 1 9 5 . 2 0 8 .

96 360 DATA 2 0 1 , 2 . 2 4 0 . 2 3 5 . 7 6 , 1 7 4 , 9 6 . 7 6 . 1 9 6 8
6 , 1 9 3 , 2 3 8 . 3 6 . 1 9 5 . 1 7 3 . 3 6 . 1 9 5 . BE 550 DATA 5 7 . 1 9 2 . 1 7 3 . 4 6 . 1 9 5 , 1
201 . 2 . 240 . 2439 3 3 . 2 5 1 , 1 7 3 . 4 7 , 1 9 5 . 1 3 3 . 2 5 2 , 7 6

53 370 DATA 2 2 2 , 7 6 , 1 9 4 , 1 9 3 . 3 2 . 2 . 219 . 194 . 230 , 2566
5 3 , 1 7 4 . 3 2 . 1 3 8 . 1 7 3 . 3 2 . 2 4 7 , 1 8 3 35 560 DATA 2 5 1 , 2 0 8 . 2 . 2 3 0 . 2 5 2 , 9
. 165 , 20 , 141 , 2275 6 . 1 6 6 , 2 5 1 , 2 0 2 , 1 3 4 . 2 5 1 , 2 2 4 . 2 5

31 380 DATA 4 2 . 1 9 5 . 1 6 5 . 2 1 , 1 4 1 . 4 5 , 2 0 8 , 2 . 1 9 8 . 2 9 3 0
3 . 1 9 5 , 3 2 , 2 5 3 . 1 7 4 , 3 2 . 1 3 8 , 1 7 3 . 56 570 DATA 2 5 2 . 9 6 . 0 . 0 . 0 , 0 . 0 . 0 .
32 . 247 . 183 . 2066 0 , 0 . 0 . 0 , 0 , 0 . 0 . 0 . 3 4 8

20 Set A  to show that SWAPPER will
have been LOADed

30 W A D  SWAPPER into memory

40 Initialise memory

50 SAVE the part o f  PROM' that is
wanted

60 LOAD next program

C64 UTILITY

10 I F  A = 1  T H E N  4 0  F i g u r e

2 0  A = 1

30 L OAD  "S WA P P E R 6 4 " ,1  ( o r  ' , 8 ?  f o r  d i s k )  , 1

40 S Y S  4 9 1 5 2 , 1

50 S Y S  4 9 1 5 2 , 5 , 7 0 , e n d  l i n e  o f  p r o g r a m

60 L OAD  " P R O G 2 " , 1  ( o r  ' , 8  f o r  d i s k )

70 REM * S TA R T O F  PROGRAM 1 *

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

1
19 1 0  81,50:1.N. . .70tSA•.49152
F9 2 0  FOR L 0  TO BL:CXO:FOR

0 TO 15
9F 3 0  READ A : I F  A>255THENPRINT"

NUMBER TO LARGE";124+I L* 101:8
TOP

28 4 0  CX..CX-1-A:POKE SA4-1.,*164-D.A:
NEXT D

A9 5 0  READ A t I F  AX CX  THENPRINT
"ERROR I N  L I N E
-
0 . . N 4 -
( L * 1 0 ) : S T

OP
4C 6 0  NEXT LE ND
Fl  7 0  DATA 3 2 . 2 5 3 . 1 7 4 . 3 2 , 1 3 8 . 1 7

3 . 3 2 . 2 4 7 , 1 8 3 . 1 6 5 . 2 1 . 2 0 8 , 4 4 . 1
65 . 20 , 240 , 2127

64 8 0  DATA 4 0 , 2 0 1 . 6 . 1 7 6 , 3 6 , 2 0 1 .
1 . 2 4 0 . 2 3 , 2 0 1 . 2 , 2 4 0 . 1 3 , 2 0 1 . 3 .
240, 1824

64 9 0  DATA 1 2 . 2 0 1 . 4 . 2 4 0 . 1 4 . 2 0 1 .
5 , 2 4 0 , 1 3 . 0 . 7 6 . 6 2 . 1 9 2 . 7 6 . 8 7 . 1
92, 1615

C4 1 0 0  DATA 7 6 . 7 1 , 1 9 3 . 7 6 , 8 0 . 1 9 3
, 7 6 . 2 2 8 . 1 9 3 , 1 6 2 . 1 1 , 7 6 . 5 5 „ 1 6 4
, 32 , 118 , 1804

CO 1 1 0  DATA 1 9 2 . 1 6 0 . 0 . 1 7 7 , 2 5 1 , 1
4 5 . 2 5 3 , 7 6 , 1 4 5 . 1 9 2 , 1 6 2 . 0 . 1 8 1 ,
43 . 157 , 59 , 2193

A4 1 2 0  DATA 1 9 5 . 2 3 2 , 2 2 4 , 1 4 , 2 0 8 .
2 4 6 . 9 6 . 3 2 . 2 0 . 1 9 3 . 3 2 , 1 0 5 . 1 9 2
,32 , 118 . 192 . 2131

AS 1 3 0  DATA 1 6 0 . 0 . 1 7 7 , 2 5 3 , 1 4 5 . 2
5 1 , 7 6 , 1 8 0 . 1 9 2 . 1 6 2 , 0 . 1 8 9 . 5 9 . 1
95 , 149 , 43 . 2231

52 1 4 0  DATA 2 3 2 , 2 2 4 , 1 4 , 2 0 8 . 2 4 6 .
9 6 , 1 6 9 , 0 . 1 3 3 . 2 5 1 . 1 6 9 , 8 . 1 3 3 . 2
52 , 165 . 45 , 2345

Al 1 5 0  DATA 1 4 1 . 3 9 . 1 9 5 . 1 6 5 , 4 6 . 1
4 1 , 4 0 . 1 9 5 , 1 6 9 . 0 , 1 3 3 , 2 5 3 . 1 6 9 .
84 . 133 , 254 . 2157

AB 1 6 0  DATA 9 6 . 2 3 0 . 2 5 1 , 2 0 8 , 2 , 2 3
0 , 2 5 2 . 2 3 0 , 2 5 3 . 2 0 8 , 2 . 2 3 0 . 2 5 4 ,
165 , 252 . 205 . 3068

33 1 7 0  DATA 4 0 . 1 9 5 , 2 4 0 . 3 , 7 6 . 6 7 .
1 9 2 . 1 6 5 . 2 5 1 , 2 0 5 . 3 9 . 1 9 5 . 2 4 0 , 3
, 76 . 67 . 2054

5B 1 8 0  DATA 1 9 2 , 7 6 . 7 4 . 1 9 2 . 2 3 0 . 2
5 1 , 2 0 8 , 2 , 2 3 0 . 2 5 2 . 2 3 0 . 2 5 3 . 2 0 8
, 2 , 230 . 254 , 2884

37 1 9 0  DATA 1 6 5 . 2 5 2 , 2 0 5 . 4 0 . 1 9 5 ,
2 4 0 , 3 , 7 6 . 9 8 . 1 9 2 . 1 6 5 . 2 5 1 , 2 0 5 ,
39 . 195. 240, 2561

2F 2 0 0  DATA 3 , 7 6 . 9 8 . 1 9 2 . 1 6 5 . 4 3 ,
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128 Disk Utility
Create auto boot disks and much more with this powerful utility.

H
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load a program from the directory and
been frustrated t o  see the SYNT AX
ERROR message appear when you press
RETURN? The reason for this is that the
letters PRG still existed on the command
line when you pressed the RETURN key.
It is very annoying and is the main reason
that I  decided to write the Cl28 Disk
Utility.

If you wish to LOAD a program
directly from the directory lis ting you
must either remove the three characters
(usually PRO) representing the filetype,
from the line or you could place a colon
before them before pressing return. I n
effect your command line would look like
this.

DLOAD -
p r o g r
a m  
n a
m e
"  
:  
P
R
G

This is a valid command_This program
will modify any fi le you wish, to enable
you to simply type DLOAD before the file
name in the directory listing. It does this
by modify ing the disk  directory and
placing a colon outside the quotes but
before the fi letype fl ag s o that each
directory entry will look like the above.

028 Disk Util ity has many other
functions as well but the put colon after
filename feature is  probably the most
useful. I t  is  well worth the trouble o f
obtaining a copy o f  Cl28 Disk Utility
simply to have it  available,

Other Options
08 Disk Utility  also offers the user the
following functions:

RENAME FILES
INITIALIZE THE DISK DRIVE
DISPLAY DIRECTORY OF DISK
MAKE A BOOT DISK
PRINT DIRECTORY IN DETAII
DELETE FILES ON DISK
1541/1571 FORMAT A DISK
CLEAN UP A DISK
LOCK A FILE AGAINST SCRATCH

' 128

UNLOCK THE FILE AGAIN
PERFORM A  Q UICK SCAN A N D
DELETE
RECOVER A SCRATCHED FILE
QUIT THE PROGRAM
CHANGE SCREEN COLOURS

As you can see. Cl28 Disk Utility is a
very valuable addition to your program
library.

Each function o f  the program is
described below.

RUNNING THE PROGRAM.

0 2 8  Disk Utility  is written completely
in Basic V7.0, so it is simply LOADed,
SAVEed and RUN as any other Basic
program. There w il l  be a short delay
while the program initialises variables
and strings.

RENAMING FILES.
This is selected from the main menu as
are the rest of the functions available.

To select from the menu, move the
pointer at the right of the menu block up
and down using the cursor up/down keys,
until i t  points to the function that you
want.

After you make your selection press
RETURN to indicate to the computer that
you want to accept the function the arrow
is pointing to.

Selecting RENAME FILES will gain
entry to a sub—menu. This menu works
in exactly the same way as the main
menu. You may select f r om PLACE
COLON A F T E R  F I L E N A M E ,
RENAME FILES. o r  GO I D  MAIN
MENU. Couldn't b e  s impler  r ight?.
Should you select the PLACE COLON
AFTER FILENAME option you will be
asked i f  y ou want  t o  per form t he
operation on all the fi les on the disk or
by selection from the directory. Select the
former and the machine will carry out its
operation on all the files providing there
is sufficient room after the filename for
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the necessary change to the directory.
Any errors will be reported and the

program always defaults back to the main
menu after an error occurs.

I f  you elect to choose fi les to be
altered there will be a short delay while
the program memorizes the directory and
you will then be offered the files on the
disk one after another and asked i f  you
wish to alter them. You will be able to
select one of three possible replies to the
prompt, these are " Y "  for yes, " N "  for
no, or "C"  for cancel everything and go
back to the menu. This  holds true for
%rirtually all modes in Cl28 Disk Utility.

INITIALIZE DRIVE
This will clear the error channel on the
drive and perform a &lean

DISPLAY DIRECTORY

Selecting th is  mode w i l l  p r in t  t he
directory on the screen_ You may slow the
display down by pressing the COMMO-
DORE key, o r  pause the display by
pressing the NO scroll key. Follow the
prompt on the screen to return to the main
menu.

MAKE A BOOT DISK

As the name suggests, this allows you to
make a disk which is BOOTable on the
Cl28 computer. A BOOTable disk is one
which w il l  load a nominated program.
either by  pressing the reset button.
entering the command BO O T ( RE-
TURN), or  switching the computer on
with the disk in  the drive. Your Cl28
manual will explain this further. To create
a BOOT disk with Cl28 Disk Utility  you
should follow the procedure below.

Select the disk you wish to BOOT.
It may have been used before or not_lf not
it will have to be formatted first. This is
therefore the fi rst question you will be
asked, FORMAT DISK? (YIN). Select



the appropriate answer. See the part of
this article pertaining to formatting disks
for information about this.

You now should have formatted in the
drive either with or without any programs
on it. 0 2 8  Disk Utility will now perform
a check of track one to ensure that there
is no chance of writing over any data on
the disk. The program will report i f  it is
safe to proceed. at the same time asking
for your assurance that you want t o
continue. I f  you reply NO there will be
no harm done to the disk and you will be
returned to the main menu, however, i f
you wish to continue you will be asked
for the name o f  the program t o  be
BOOTed. Upon answering this question
you are asked i f  the program is a Basic
program i f  you reply NO then the boot
will be a non—relocatable boot, otherwise
the boot will be for a Basic program.

The BOC(Is sector w i l l  now  b e
written to the disk and you may SAVE the
program you wish to boot,if it  is  not
already there.

When you wish to WAD  and RUN
the program simply BOOT the disk (see
your Commodore manual f o r  mor e
details) and it  w ill come up RUNning.

PRINT DIRECTORY

This func tion pr ints  ou t  a  detailed
directory onto the printer or the screen.
To nominate the screen, switch the printer
off and the program will default to the
screen.

Only one question needs t o  be
answered in this mode and that is whether
or not to show files in the directory which
have been scratched. This can be handy
if  you are looking for a deleted fi le on a
disk which you may be able to recover
using C128 Disk Utility

The printout o f  the directory w il l
show the following information:

DISK NAME
DISK ID
DISK FORMAT (usually 2A)
E1LETYPE OF PROGRAM
TRACK WHERE IT LIVES
SECTOR ON THAT TRACK
FILENAME OF PROGRAM
NUMBER OF BLOCKS USED
START LOCATION IN Cl28
BLOCKS FREE ON DISK

C128 UTILITY

DELETE FILES
This mode works exactly the same as
RENAME except it deletes the file rather
than renaming it. You are still given the
Option of which programs to scratch from
the disk. I f  you make a mistake don't
panic C128 Disk Utility  can recover the
program„ so read on.

FORMAT A DISK

Any disk to be used on a Commodore
Cl28 must first be tbrmatted. Most of you
will have learned this already, but if  not
please refer to the manual which came
with your computer for details.

This section of the program allows
you to format a disk without the need to
know' the necessary syntax. All you have
to know is whether you want the disk in
1571 double sided format or 1541 single
sided format, and what name you would
like to give the disk.

028  Disk Utility takes care of things
from now on. I f  you wish you can even
forget about the disk name and ID as the
program will give the disk one for you.
Any er r or s  oc c ur r ing du r ing  t h e
preparation o f  the new disk  w i l l  be
reported. and eventually you w i l l  be
passed back to the main menu.

I f  you elect not to give a name and
ID for the disk and the disk has been used
before, t he  program w i l l  d o  a  fas t
directory clear out on the disk, which
only takes a few seconds. Please note that
you cannot recover any programs from
the disk with C128 Disk Utility  once a
format has been carr ied out, s o  be
careful.

COLLECT
Collect is  the same as the COLLECT
command in Basic V7.0. Disks in  use
should be COLLECTed periodically to
ensure that they have a valid RAM (Block
Allocation Map) and that they are using
up disk space efficiently. A  COLLECT
should always be done after you recover
any scratched tile using this program.

LOCK/UNLOCK A FILE

It is  not commonly known that

)4 )1U  COMMODORE SERIOUS USERS GUIDE
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possible to put a security lock flag on a
file to prevent that file from inadvertantly
being scratched. This function does just
that. When you select this  part o f  the
program, y ou w i l l  be  passed t o  the
FILETYPE EDITOR part of C128 Disk
Utility
.
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screen and you won't go wrong.
I f  you elect to place a lock on a

program, it  will appear in the directory
as a'(' symbol beside the filetype.

By selecting unlock (simply press U
when you are offered the program you
wish to unlock) you can remove the lock.

QUICK DELETE/RECOVER
FILES

Once a program or tile has been scratched
from the disk it is still possible to recover
it providing the area on the disk which
the program occupies has not been over
written by a subsequent write to the disk.
I f  it is at all possible to recover the fi le
this feature of C128 Disk Utility  will do
it. Select R when the program you wish
to recover appears on the screen.

You will now be asked which type of
file to recover, and your options are:

0=DELFTED (not normally used)
1=SEQUENTIAL (usually text)
2=PROGRAM (normally this one)
3=USER (special user design)
4—RELATIVE (usually a database)

Select the number corresponding to the
filetype you require and the program will
be recovered as that type of  tile. I t  is
always wise to carry out a COLLECT of
the disk after this is done.

Quick Delete is a much faster way to
delete a selected tile than the previous
Delete function. This is because it doesn't
have to read the whole directory before
it commences, it  also does not clean up
the BAM after it  is finished.

Should yuu press the return key at the
prompt in  the Filetype Editor then no
change will occur on the disk and you will
be offered the next fi le in the directory.

QUIT
Quit does just that. It restores the default
Commodore colours and returns control

it is  t o  BASIC.



•

NSWERING THE  PROMPTED Q UE S TI O NS .

16 RE M

a
17 RE M •  P RO G RAMS  CAN B E  RENAME
D O R DELETED O N THE  D I S K  I N  THE
DRIVE BY  •
18 REM •  S E L E C T I N G  THE  CORRECT
COMMAND FROM THE  MENU 8.  ANSWERI N
G THE  P RO MP TS . .
19 REM •

•
20 REM •  LO CK/ UNLO CK W I L L  ALLOW

YOU TO  LO CK A  F I L E  S O  THAT I T  C
ANNOT B E
21 RE M •  S C R A TC H E D  O R UNLOCK I T

AGAIN A T  W I L L .  RESTO RE RECOVERS
SCRATCHED •

Pe REM •  F I L E S .  NO TE :  I T  I S  W I S
E TO  V ALI DATE  TH E  BAM AFTE R UNS C
HATCHING.  •
23 REM

•

5 U 8 2 9 8
-
S L O W
51 C H A R 1 , S , 0 , "  R E N A M E  MENU

52 G 6 T0 3 6
53 REM M A I N  LOOP • * •
54 DO 'G E TAS :LO O P  U N T I L  AS°"CDOWN
j 'O R  A S
-
" C U P J
" O R A
S C H R
S ( 1 3 )

SS I FAS -CHRS (1 3 )THE NG O S UB4 3 :G O TO
29
SG I FAS "E DO W N)"THE NP S . - "  " :G O S UB
5 9
: Y
. .
Y .
1 :
P
S "
E
R
U
S
O
N
J _
L
R
U
5
O
F F
J "

GOSUBS9
57 I FA S " C U P J " TH E N P S . . "  " : 5 0 S U B S 9
: Y Y
-
1 . P
S - "
E R
V 5
O N
J  
E
R
U
S
O
F
F
3
"
.
G
0

UBSS
58 G O T0 5 4 :  S T O P
5 9  I FY >Y UTHE N Y . 4 : E L S E  I F  Y ( 4 TH E
N Y ° Y U
50 CHAR 1 , X , Y , P S  : CM AR0 , 0 , Y , S S CY
)
:
C
1
-
I
A
R
1
,
0
,
Y
,
S
S
C
Y
)
.
1
:  
R
E
T
U
R
N

61 PRI NT"ECLEARJRENAME US I NG  CO L
O N "
-
P R I
N T "
E D
O W
N J E
D O
W N
J A P
P L Y  
C
O
L
D

N TO  A L L  NAMES E RUS O N2E Y / N/ C)E RU
SOFFJ"
62 DO :G ETAS:LO O P U N T I L  A l i " N "  O R

24 RE M • S E L E C T  ' P R I N T  DI RE CTO R AS. •"Y" O RAS . . "C"
Y
.  
A
N
D 
A 
D
E
T
A
I
L
E
D 
D
I
R
E
C
T
O
R
Y 
W
I
L
L

63 I F  A S - " Y " TH E N  7 0
BE L I S T E D  O N 69 I F  AS ••"C"THE NP RI NT"O K:-CANCE L

25 REM •  T H E  P RI NTE R.  ' C O L L E C T ' LE D":S LE E P 3:G O T046
WILL CLE AN UP  TH E  BAM O N THE  D I 65

SK. • 55 REM m a ,  S E LE CTE D NAMES • • • •26 REM •

6 7
6 8  GOSUB 1 8 3

e7 COLOR RG RC0 ) , 1 :CO LO R4 , 1 :CO LO R 59 G O S UB2 1 9 : S C- 0 : S CS "W RI TE  CO LD
S
,
1
5
:
1
F
R
G
R
,
(
0
)
S
T
H
E
N
P
R
I
N
T
C
H
R
S
C
2
7
)

N AFTE R": 6 0 S UB 2 4 5 :CLO S E 1 :RE TURN
70

28 C L R . D I M S S ( 1 S ) , N A S ( 1 2 0 ) , N E S ( 1 2 71 RE M R E N A M E  A L L  * I . . '
0 )
:
B
E
S
C
H
R
S
( 7
)
+
C
H
R
S
( 1
5 )

72
2 9  1 Y S ( 0 )
-
" D E L E T E
D  
" : T Y
S ( 1 )
- " 5

73 5 0 5 UB2 1 9  GOSUB 2 5 8 :CLO S E 1  R E T
EQ UENTI AL":TYS(2). . "PRO G RAM URN
Y S ( 3 ) " U S E R  T Y S C 4 ) . . . " R E L A T 74
IUE 75 REM R E N A M E  F I L E S
30 TRAP 2 9 2 -RE M RO UTI NE  TO  HANDLE 75

ERRORS
31 77 G O 5 UB2 1 9 : S CO : 5 CS ° "CHANG E ". 6 0

SUB271
32 REM . . * *  DI S P LAY  MENU 4
,
0
0
*

78 CLO S E LRE TURN33 . 79
34 S C N C LR : FA S TI G S I : Y U " I S : R E S TO R BO RE M I N I T I A L I Z E  • . . .
E 3 5 5 : I F  M I 0 S
1
5 S ( 4 ) ,
1 0 , 1  ) -
" R " T
M E

81
N3S:ELSEGOSUB298

82 U T S = " " : P R I N T " E C L E A R ]
°
. 5 $ C 5 J : C

3S I FRO RC0 ) . . 5 THE NW I NDO W 0 . 0 , 7 9 . 2 4
1
E
L
S
E
W
I
N
D
O
W
0
,
0
,
3
9
,
2
4

L O S E 1 5 : 0 P E N I S , 8 . 1 5
:
" I 0 : " : C L O S E 1 5

:I FDSTHENG O SUB187:SLEEP4 : P R I N T
35 S L O W
,
S C N C L R
: C H A R L
S , 0 , "

83 RE TURN
AI N MENU " . 1 : 0 0 5 U 8 3 7 : 1 3 0 T 0 4 1 84
37 FO RX T•4 TO Y U: CHAR1 . 0 , X T. S S ( X T)

NEXT 85 REM D I S P L A Y  D I R
86

38 C H A R 1 . 1 , 1 7 , " U S E  CRS R U / D  TO  S
ELECT"
39 CHAR1 , 1 . 1 9 , "P RE S S  RE TURN TO  A
CCEPT S E LE CTI O N"

87 P R I N T" E C LE A R J " ; 5 S ( 5 ) : C H A R 1 . 1 ,
1,"ERUSONONO SCROLLERUSOFFJ KE YTO rAusEcHomEnoowNuloowN3coowN]

40 X . . . 30 :Y ° S :CHAR1 , X , Y , "E RUS O NJ_E
RU5DFF1":RE TURN 88 6 0 5 U8 1 9 3 :DI RE CTO RY : I FO S THE NP R
41 GOSUBS4 I N T C H R S

( 7 )
; C H R S ( I
S ) . D 5 S :
S L E E P 4 :
E

4 2 LS E P RI NTCHRS C15);CHRS (7 ) . "E DO WN3

43 I F  GSTHEN O N Y  G O S U B „ , 4 8
:
8 0 ,
85, 9 1 , 1 3 2
.
1 3 7
,
1
4 2 , 1 7 1 , 3
0 8 , 3 0 9 , 1
7

9 , 3 7 2

PRESS A  KE Y ":G E TKE Y  A $
89 RE TURN
90

44 I F6 S ° 0 TH E N  O N Y  s o s u e . „ 5 1 , 7 5
, 78 :RE TURN

81 RE M "
4
' .  
S E T
U P  
B O
O T

92
4S RETURN 93 P R I NT"E CLE ARJ " . S S ( 7 ) : NS - CHRS
46 0 ) : 6 0 5 U 8 1 8 3

47 REM " "  RENAME F I L E S
48

94 CHAR1 , 0 , 3 . "FO RM AT D I S K  ERVSON)(Y/N)cpusorrr.
49 GOSUB 1 8 7 : S CNCLR 95 DO :G ETAS:LO O P U N TI LA S " Y " O R A S

50 F A S T : G S =
.
0 : Y U = 6 : R E S
T O R E  
3 6 8 :
3 0

95 I F A S " Y " T H E N F L S •
.
" : G O S U B 1 4 1  
R

CHANGE COLOURS

This has been added to the program just
in case you don't like my colour selection.
Enter a number between one and sixteen
and you w il l  be asked i f  it is  correct.
Answer YES or NO and press RETURN.
If you selected yes the colour w ill be
transfered to the screen and you will then
be asked to select a new border and then
a new character colour.

If you answer NO when asked if  your
selection is  correct you w il l  be asked
again to enter a new colour.

hope you find the Cl28 Disk Utility
useful in maintaining your disk files_

PROGRAM: 1 2 8  D I S K  U T I L

I RE M

2 REM •
SK U T I L I T Y  PROGRAM

•
3 REM

4 REM •
BY

a

5 REM •
K. R .  S HARKE Y

•
5 REM *

13 REM •

a

01

4 1 1
7 REM •  T O  US E  S I M P LY  RUN T H I
S PROGRAM -  I T  W I L L  G I U E  THE  O P T
ION O F
B REM •  E I T H E R  CO NVERTI NG  A L L

FI LE S  O N D I S K  O R S E LE CTI NG  CE RT
AIN F I L E S
9 REM •  T H E  F I L E S  W I L L  THE N B E

RENAMED TO  ALLOW ULO AD TO  BE  U S
EC I N  •
10 REM •  F R O N T  O F  T H E I R  NAME 0
N THE  DI RE CTO RY  L I S T I N G  WI THO UT
THE
11 RE M •  A N N O Y A N C E  O F  HAUI NG  T
O I NS E RT A  COLON AFTE R THE  F I L E
NAME D R
12 REM •  C L E A R I N G  O UT TH E  RE S T

OF THE  L I N E  O N THE  S CRE E N.

14 RE M •  A  BOOT D I S K  CAN BE  CRE
ATED BY  S I M P LY  S E LE CTI NG  'M A K E  8
ODT D I S K '  •
15 REM •  O N  THE  MENU AND THE N A

I 28 UTILITY
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EM GO 0 0  FORMAT
97 O P E N 1 5 , 8 , 1 5 : 0 P E N 8 , 8 ,
8
, " * P R I
N T * 1 5 ,
-
B
-
A : " ;
0 ; 1 ; 0

98 I F  O S O  THE N P RI NT:P RI NT"BO O T
SECTOR I S  F R E E " ; F R 1 : G O T 0 1 0
599 F R . . 0 : P R I N T S 1 S , " U

1
" ;
8
;
1
;
0

100 P R I N T * 1 5
;
" 8
-
P " ; 8 ; 0 : G E T
0 8
, C S
,

BS , M S : I FCS . . . "C"ANDBS "B"ANDM S
. .
"M "
T H E N B E 6 I N ; P R I N T 0 1 5 , " 8 - P " ; 7  : P R
I N T : R U S " "
101 0 0 : G E T * 8 , A S : R U S
. .
R U S
. -
A S ; L O O P

UNTI L A $ = " "
102 I F R U S > " " T H E N R U B O O T  FO R
RUS-1-" E X I S T S "
103 P RI NTRUS :BE NO
104 P RI NT"BO O T SECTO R I S  I N  US E "
105 P R I N T - P R I N T C H R S ( 1 5 ) ; C H R S (
7
) ;
"CONTINUE O PERATI O N CRUS O N1 (Y / N)
ERVSOFFJ"
106 0 0 :3 E TAS I LO O P  U N T I L A S " Y " O R A

107 I F A S . ' " N " A N D F R
-
1 T H E N P R I N T #
1 5 ,
108 I FAS . . . "N"THE NCLO S E 8 : CLO S E
1
S : R
ETURN
109 DO
110 5 CNCLR: CHAR1 , 0 , 2 4 , "E NTE R Q UI
T TO  RE TURN TO  M E NU", 1
111 I N P U T " C H O M E 2 C D O W N
2
E
0
O W N
1
L O O W

NDEDOWN3EDOWN1NAME O F  BOOT PROM?
A M
-
; N
N S

112 I FLE N( NNS ) > 1 6 THE NP RI NTE RR
5 ;
1 2
3 2 : N N S ; S L E E P 3 : 6
0
T
0 1 1 5

113 I F N N S . . " " T H E N P R / N T E R R S (
8 2
: S L E
EP3
114 I FNNS - "G UI T"THE NP RI NT"ABO RT!
N G
-
: S
L E
E P
3 :
C L
O S
E 8
; C
L O
S E
1 5
; R
E T
U R
N

115 LOOPWHILE LE NCNNS 2 >1 G O RNNS
--"
116 P R I N T " I S  " N N S : P R I N T" A  BAS I C
PROGRAM CRWS O N2 (Y / N)CRV S O FF
2
"
117 DO :G ETAS:LO O P U N T I L A S -
-
Y " O R A118 I F A S " N " T H E N B E G I N
119 P R I N T " 8 0 0 T  I S  FO R NO N RELOCA
TABLE PROGRAM"
120 MO S-'"BO O T":BEND ; E LS E M O S " R U

121 V 0 . . . L E N ( N N S ) . 2 8 3 1 : L W
0
A N O
2 5

5 ) : U H I N T C U 0 / 2 5 6
2122 P RI NT1 0 1 5 , "U1 : 8  0  1  0 "
123 P R I N T # 1 5 , " 8
-
P  8  0 "
124 P R I N T O S
;
" C B M " ; N S ,
N S ; N S ; N S .
N N

S ;NS ;NS ;
125 P R I N T # 8 , C H R S ( 1 6 2 ) ; C H R S C V L
2
; C
H R S ( 1 6 0 ) , C H R S ( V H ) ; C H R S (
7 6 )
; C H R S C
1 6 5 2 ; C H R S ( 1 7 5 ) ;
126 P RI NTO 0 , M O S ; CHR5 ( 3 4 ) ; NNS ; NS
127 P R I N T # 1 5 ,
-
U 2 : 8  0  
1  
0 "

128 CLO S E 8:CLO S E 15
129 P R I N T
-
F I N I S H E
D  
" : P
R I N
T "

SAVE " ; N N S ; "  T O  T H I S  D I S K  " : P R I N
T
-
A
N
D  
1
7  
W
I
L
L  
A
U
T
O
B
O
O
T
"

130 S LE E P S :RE TURN
131
132 REM " "  P R I N T  DI RE CTO RY  "
dpe
133
134 P R I N T " C C L E A R Y ; S S ( 8 ) : P R I N T ' W
I LL I  P R I N T  CRUSON1DELETEOCRU5OF
F2 F I L E S
. 7
" : D O : G
E T C A S .
L O O P  
U N
T I
L

D A S - " Y " D R O A S •
.
" N "
135 G O S UB1 8 3 :CLO S E 2 ;DV 4 :G O S UBI S
9;CLO S E 1;CLO S E 2;RE TURN
236
137 REM " "  DE LE TE  F I L E S  " "
138

139 G O S U B 2 1 9 : 5 C . . 1 : S C 5
. . .
" 0 E L E T E " : G
OSUB 2 7 1
140 CLO S E LRE TURN
141
142 REM " "  FO RMAT D I S K  " "
143
144 P R I N T " E C L E A R 2 " i 5 S (
1 0 )
: I D S H E
X 5 C I N T ( R N D ( 0 ) • 6 5 5 3 5 )
2
: I D
5 . . .
I I
0
S C I

D S , 2 , 2 2 : 1 2 C LE A R : D I 5 • " " : S E S - -  , " : 1
FDS ''O THE NBE G I N
145 P RI NT"CHO 1I E )CDO WN1";CFCRS C
272; " ! T H I S  D I S K  HAS  BE E N FORMATTED
BEFORE"
145 P R I N T" C H O M E M D O W N 2 C D O W N
3
" ; C H
RS (2 7 )"e CO NTI NUE  (CRUS O N2Y / NCRV S
O F F 2 2 " : I D S " "
147 DO :G ETAS:LO O P U N T I 1 A 5 " Y " O R A

148 I FA S - " Y " TH E N S E S
. -
"  C R L ,
5 O N 1 O L D

I DCRUS O FF1
-
;  
6 0 T 0 1
5 0

149 P RI NTBE S ;"[H0 ME J E 0 O WN2 ";CHRS
( 2 7 ) ; " 2 F0 R M A T CANCE LLE D";S LE E P
3
:
6 0 1 0 2 9
ISO BEND
151 I NFUT"FO RMAT I N  1 5 4 1  O R 1 5 7 1

MOUE 1 5 7 1 C L E F T J C L E F T 2 C L E F T
2
C L E

FT1 E LE FT1 E LE FT1 ";DM
152 I F 0 M 1 5 4 1 T H E N M S
-
" U
0 )
M
0
"

153 I F D M 1 S 7 1 T H E N M S
. .
" U O
)
M
1
"

154 P R I N T " C U P : " C H R
5
(
2 7
) "
2
" : I N P U T

"I NP UT NEW D I S K  NAME D I S K O C L E F T
H L E F T 3 E L E F T 2 C L E F T
1
C L E F T
2
E L E F T
1
E

LE FT2 ";NMS
155 P R I N T"C H O M E N D O W N 2 " ; C H R S C
2 7 2;
”
O
P
R
E
S
S  
R
E
T
U
R
N 
F
O
R 
Q
U
I
C
K 
D
I
R
E
C
T

O RY":PRI NT"CLEARO UT O R E NTE R NEW
I D FO R"

156 0 0 ; I N P U T " F U L L  FORMAT O N D I S K
" ; D I S
157 LOOP U N T I L  L E N ( D I S )
(
2 0 R  A S C
( O I S ) . '0
158 I F D I S C H R S ( 1 3 ) 1 H E N
1 5 0159 I F D I S < " T K E N I D S 0 I S : S E S
- -
160 P R I N T" t H O M E 2 E D O W N 3 " ; C H R S
( 2 7 );
"
F
O
R
M
A
T
T
I
N
G  
:
-
"
N
M
S
;
S
E
S
;
I
D
S

151 O P E N 1 S , 8 , 1 5 : P R I N T #
1 5
, M
5
: P R I N

T 4 1 1 S , " N 0 : " . . N M S
4 -
" , "
4 - 1 0
$

162 P R I N T 0 1 5 ,
-
U 0 > M 1 " ; C L O S
E
1 5

1E3 P RI NT"CHO M E 2 CDO W N2 "; CHRS
( 2 7 2i
"
T
D
I
S
K 
I
S  
R
E
A
D
Y  
F
O
R 
U
S
E
"

164 I FO S C)O THE NBE G I N;P RI NT"E HO ME
JEDO WN2";CHRSC272"80I SK ERROR O C
CURREO
155 F R I N T C H R S ( 1 5 ) ; C H R
5
C
7 2
; O S S

165 P RI NT"TRY  AG AI N (E RV S O N3Y / NE
RVSOFF22"
167 DO :G ETAS:LO O P UNTILAS. . . 'IY"ORA
S . . "N": I FAS . -"N"THE NP RI NT"ABO RTI NG

OPERATION"
168 I F A S " Y " T H E N P R I N T " O K " :
8
E N D :
1 3

0 7 0 1 6 0
1E9 5 LE E P 3 :  RE TURN
170
171 RE M " "  V ALI DATE  D I S K
172 P RI NTCHRS C7 2 ; :S CNE LR : P R I N T
S $ ( 1 1 )
173 P RI NTCHRS (1 S ) ;"(DO W N]CO LLE CT
IND A  D I S K  CAN DESTROY"
174 P R I N TC H R S ( 1 5 ) ; " D I R E C T ACCESS

F I L E S :
-  
" : F
R I N
T "  
C
O
N T
I N
U E  
C
R
U
S
O

N1 (Y / N)CRUS O FF2 "
175 DO :G E T AS :LO O P  U N T I L A S
-
" C O R176 IF As--Y-THENPRINT-cup;LuF]
U F1 " ; C H R S ( 2 7 ) " 0 0 K  :  V A L I D A T I N G  0
I 5 K " : C O L L E C T : F L S
. .
" "
-
O O S U B
1 9 7
: S L E

ER3;DCLEAR:RETURN
177 FRI NT"E UP J CUP HUP 2 E UP ] " ; CHRS
( 2 7 ) ; " e 0 K :
-  
C A N C E
L L E D " :
S L E E P
3
: R E

TURN
178
179 REM " "  E ND PROGRAM • • '
180
181 S CNCLR:FRI NT"E ND PROGRAM : -
ARE Y O U S U R E ?" : 0 0 1 G E TA S : LO
0
P  U N T
I L A S - " Y " O R A S " N "
182 I F A 5 " Y " T H E N C O L O R
0
,
1 2  : C O L O R

4 , 1 4  :CO LO RS , 1 4 _ CLR:G RAP HI C RG Rf
0 ) , 1 : G R A P H I C C L R : N E W : S Y
5 1 5 3 8 4
: E L F
E RE TURN
I 8 3
184 REM " "  O CLE AF &  CHECK E R R :
PS
185
185 DCLEAP
187 P E S B E S .
,
" D I S K  
E R R O
R  : - "
. D 5 S
:

I F C S  T H E N C H A R 1 , 0 , 2 4 , P E S , 1 1
5
L E E R
3 : P R I N T " E C L E A R 3 " : 6 0 T
0 2 9188 RE TURN
189
190 REM  '  G E T  DI RE CTO RY  " "
191
l s e  P RS . •"":0 P E N2 , O U :P RI NT0 1 2 , 1 2 1
5K N A M E
. -  
" ; :
I F  
- 1
2 8  
A
N
D  
S
T  
T
H

EN R E S . . B E S . E R R S ( S ) : C H A R
1
,
0
,
2 4 ,
P E

5 , 1 : 5 L E E P 2 : S C N C L P : 1 J V
- 3
: C L O S E
2
: G O

1 0 1 9 2
193 O P E N 1 5 , 8 , 1 5 : 0 P E N 5 .
8
,
5
, " # " :
1
F

DSTHENPRINTCHRS(7 ) ; C H R S (
1 5 ) ; D S SSLEEF4:RETURN
194 P R I N T # 1 S
;
" U 1 " ; 5 ; 0 ; 1
8
;
0
: P R I N T

# 1 5 , " 8
-
F " i 5 ; 1
4 4

195 D O
:
G E T S
5 , A S :
P R I N
T # 2 . A
5
; ; L O
O P

UNTI L A S - C H R S ( 1 E 0 ) : 0 0 : G E T #
5
, A $

LOOP UNTI LAS K>CHRS ( 1 6 0 )
196 P R I N T # 2
;
"  
I D : - " ; A
S ; :
0 0 : G E T
0 1 5

, AS . RRI NT# 2 , AS ; :LO O P  U N T I L  AS. .CH
R S ( I 6 0 )
197 F R I N T # 2 , " F O R M A T :
-
" ; ; D O : G E T
4 5

, A S : P R I N T0 2 , A S ; ; L0 0 P  U N T I L  A S C H
R S ( 1 5 0 ) : P R I N T * 2 : F O R I
1
T
0 8 0
: F R I
N T

4 2 , " C s  ' ] " ; : N E X T
198 P R I N T# 2 , " F I LE TY P E  TRACK S E CT
O R", "  N A M E  B L O C K S

LOCATION" : F O R P . 1 T 0 8 0 : P R I N T
4
2 .

"Cs * ] " ; : N E X T
199 T R - . 1 8 : 5 E - 1 ; P T
.
. . T R : P
5 5
E

200  P R I N T # 1 5 , " U 1 " ; 5 ; 0 ; T R ; S E
201 P R I N T # 1 5 , " 0
-
P " , 5 , 0 : G E T #
5 ,
T R
5

, S E S . T R - A S C ( T R S ) : S E
. .
A S C ( S E S
)

202 B 2
:
F O R N
1 T O S
: P R I
N T # 1
5 , "
8 -
P "

, S ;B
203 G E T # 5 , A 5 : 2 A 5 C C A S 2 : I F
2 (
>
0
A N D

Z - 1 9 2 > O T H E N 2 2
-
1 9
2
: E L S E I F Z
< > 0
T
H E

N2. . '2 -128
204  I F D A S " N " A N D Z . . . 0 1 H E N G O T
0 2 1 2
: E
LSE P RV . P RS . - TY S CZ) . "
205  G E 7 0 5 . A S : TK . . A S C ( A S ) : I FTK O TE
E N 2 1 4 : E L S E I F T I O S T H E N F R S
-
P R S
.
S T R
S

( TX ) : E L S E P R S
-
P R S . "  
" . S T R S
( T K )

206  G E T# E , AS :S K. . AS CCAS ): I FS K>S TH
E N P R S - P R S
-
6
-
S T R S ( S K ) :
E L S E P R S P
R S
*
"

"* S TRS (S K)
207 PRSPRS-0-" " : F O R 1 -
3 T 0 1 8 : G E T O S , A S : P R S
- .
P R S
- 1 -
A S : N E X T I ;

208 FO RI -1 9 T0 2 8 :G E Tk t5 , AS :NE X T:LO
A S C C A S 2 : G E T I O S , A S : H I A S C
(
A S
)
: I L

208  I F I < S 7 H E N P R S
-
P R S
4 -
"  " 4 -
S T R S C

I 2 :E LS E I FI ( . '9 9 TKE NP RS P RS -1 -" "4-ST
R S C I ) : E L S E P R S
-
F R S
. -
S T R S
( I
)

2 1 0  I F Z < > 0 T H E N P R I N T # 1 5 , " U
1
" ; S ;
0
;

T X
;
S
K :
P
R I
N T
S 1
5 ,
" B
-
P "
:
5
E T
# 5
, A
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C128 UTILITY

S ;LO AS C(AS ) :G E TO O 5 , AS :HI -A5 C(AS )
,
C
1
1
.
0
.
2
5
5
°
H
I
;
P
R
S
P
R
S
.
"

" . S TRS ( C)
211 P R I N T# 2 , P R S
212 P R I N T 0 1 5 , " U 1 " ; 5 ; 0 ; P T ; P S : 9 1 3 .
3 P R S " " : N E X T N
213 I F A 5 C ( T R S ) < > 0 T H E N P T T R : P S - S E
:6 0 1 0 2 0 0
214 F 0 R J - 1 T 0 8 0 ; P R I N T # 2 , " C s  ° 3 " ; :
NE X TJ :P RI NT# 2 :CLO 5 E 5
215 N U S C H R S ( 0 ) ; 0 P E N 1 , 9 , 0 , " 5 0 : 5 7 6
V " : G E T # 1 , A S , A S , A S , A S , A S , A S
215 G E T S I , A S : I F A S ( ' " T H E N 2 1 6
217 G E T O I , A S , A S , A S
;
B S ; B C - A S C ( A S *
NUS )+A5E (13S . NUS j ° 256
218 P R I N T # 2 , C 1 R S ( 2 7 ) " - " C 4 R S ( 1 ) " °

BLOCKS AV AI LABLE  " C
HRS ( 2 7 ) " - "CHRS ( 0 ) : CLO S E 1 : CLDS E 1 S
:S LO W:I FO V 3 THE NP RI NT"P RE S S  A  KE
Y":DO :G ETAS:LO O PWHI LEAS. . "":RETUR

219
220 REM a * "  G E T NAMES
221
222 O P E N 1 5 , 8 , 1 5 , " I 0 " : P R I N T # 1 5
;
" M
-
R
"
C
H
R
S
C
1
8
3
C
H
R
S
(
0
)
C
H
R
S
(
2
)
;
U
T
S
"
"

223 F O R I I T 0 2 : 6 E T # 1 5 , A S : U T S U T S .
AS NE X T
224 I FUTS -FLS THE NCLO S E 1 5 :RE TURN
225 E L S
-
U T S : C
L O S E 1
5

e n  F A S T : F O R X T . . 0 T 0 1 2 0 : N A S ( X T ) "
:NEXT
227 O P E N1 , 8 , 0 , "5 0 "; I FO S THE NS LO W :
GOSUB187:SLEEP9:RETURN
228 C O - 0
229 S C N C L R : D E T S I
;
A S , A S
230 6 E T 0 1 , A S , A S : / F A S - " T ( E N  SLOW
:RETURN
231 G E TM1 , AS , BS
232 DE T# 1 , AS AFAS . . ""THE N6 O T0 2 3 0
233 I FAS . . CHRS (3 4 )THE NBE G I N:CO -CO
•1
234 AS . . "" ;DO  U N T I L  A S C 1 'R S C 3 4 ) ; G
E T # 1
;
A S : I
F A S
< > 0 H
R S ( 3
4 ) T H
E N  
N
A
S
(
C

0 ) N A S ( C 0 ) . A S
235 LOOP:BEND
236 6 0 1 0 2 3 2
237 SLOW:RETURN
238
239 REM " "  G E T BY TE S  FROM D I S K

**ed.
240
291 S CNCLR:G E T# 1 , AS , A5
292 G E T N I , A S , A S ; I F A S " fl I E N G O T O 3

243 6ET4111',AS,BS
249 GETIO1 A S  I FAS . . ""THE NG O T0 2 4 2
295 RETURN
245 :
247 REM " . °  S E LE CT NA1 E S
248
249 GOSUB 3 0 2
250 FO RX M2 TO CO . FRI NT"CHO ME HO O W
NHOOWN3CDOWNHDOWN3

as]. PRINT"CHOMEJCDOWN1CDOWNJETIOW
N1CDOWN1";CHRSC27);"ORENAME
N A S ( X T ) ; "  CRUS O N3(Y / N/ C)CRUS CI FF3

2S2 DO :G E T AS :LO O P  U N T I L A S " Y " O R
A S • " N " O R A S " : " : I FA S . . " C " TH E N P R I N T
-
O
K
:
-  
C
A
N
C
E
L
L
E
D
"
:
S
L
E
E
P
1
:
0
0
T
0
2
5
7

253 I FAS . . "Y "THE NBE G I N: NE S CX T) LE
F T S ( N 4 S ( X T ) , 1 4 ) . C H R S 1 6 0 ) + " : " ; F L

254 RENAME 0 0 , ( N A S ( X T ) )  T O  ( N E S (
X T ) ) , U 8  : B E N D

255 I FO S THE NP RI NTCHRS C7 ) ;CHRS CI S
) : C H A R 1 , 0 , 2 4 , D 5 S , 1 ; 5 L E E P 2 : 5 0 5 U S I
e 3 ; P R I N T" C U P 3 " C H R S ( 2 7 ) " 2 "
2 5 5  NE X T
257  RE TURN
2 5 8
259  REM * * • *  CHANGE A L L  NAMES
mum.
260
262 S C N C L R ; I F  CO 1 THE N. P RI NTCHRS
( 7 ) ; C H R S ( 1 5 ) " N O  F I L E S  O N T H I S  D I
S K":S LE E P 3:RE TURN
252  P RI NT"CURRE NT D I S K  : -CRV S O N3
";NAS (1 ) ; "CRUS O FFJ  I D  : - C R V 5 O N 3 "
;LA'S: P RI NT
263  P R I N T " T H I S  PROCEDURE W I L L  R E
NAME A L L  F I L E S "
254 P RI NT"CO NTI NUE  CRUS O N3 (Y / N)C
RV S O FF0";DO :G E TAS :LO O P UNTI LAS -"Y
"O RAS-"N"
255  I FA S " N " TH E N R E TU R N
265  FLS - " " ; FO R X T. '2 1 0 0 0 : P R I N T" C H OMEJEDOWNJEDOWNHnouN)coowN3cHANG
1NG
267  N E S ( X T ) L E F T S ( N A S ( X T ) , 1 9 ) . C H
R S ( 1 6 0 ) . " : "
258  RENAME 0 0 , ( N A S C X T ) )  T O  (NE S C
X T ) ) , U 8
269  I FI DS THE NP RI NTCHRS (7 ) ;CHRS (1 5
3 : C H A R 1 , 0
;
2 4 , 0 5 S ,
1 : S L E E P I :
P R I N T "

: U P 3 " C H R 5 ( 2 7 ) " 9 " ; N E X T: E LS E  NE X T
270  RE TURN
271
272  REM • • s  R E N A M E
2 7 3
274  6 0 5 UO 3 0 2
275  FRI NT:P P I NT:FO RX T. . 2 TO CO276 FRINT-[HomE3coOI4N=owN]ccow
No[oolANJEDowN]-scs,-
7 ) " 0 " ; N A S I X T ) ; "  CRV S O N3 ( Y / N / C) CRusoFF)-
277  DO ;G E T AS :LO O P  U N T I L A S " Y " O R
AS -"N"O R A S " C "
278  I FA S " Y " A N D S C I TH E N S C R A TC H  (
N A S ( X T ) ) : F L S . . " " : 6 0 T 0 2 8 4
279 I F  A5 - "C"THE NP RI NTCHRS C1 5 ) ; C
H R S ( 7 ) ; " O K : -  CANCE LLE D":G O T0 2 8 8
280  I F A S - " Y " A N D 5 C 0  THE NBE G I N:O U
$
.
.
"
"
:
P
R
I
N
T
"
I
I
H
O
M
E
3
C
D
O
W
N
3
C
D
O
W
N
3
C
D
O

UN3CDO WN1CD0WN3";CHRS (27)•"0E NTE
R NEW NAME FO R " ; N A S C X T ) : I N P U T  D
Us
281 I FO U S - " " TH E N 2 8 7
282  NE S (X T) . . O US
293  RENAME D O , ( N A S ( X T ) )  T O  ( N E S (
X T ) ) , U 8  : F L S - " " : 9 E N D
289 I FO S THE NBE G I N:P RI NTCHRS (7 ) ;1
HRS (1 5 ) : C H A R 1 , 0
;
2 9 , D S S , 1
285 I FS C- O THE N C H A R 1 , 0 , 2 3 , " B LA N X

NAME TO  MOVE O N O R RE -E NTE R N A r
E ":S LE E P 2
296  S LE E P 2 :0 CLE AR:P RI NT"CUP 3 CUP J
E U P P TH R S ( 2 7 ) " @" : B E N D : 0 0 T0 2 9 0
2e7 NE X T:P RI NTD5 S ;DCLE AR:RE TURN
289  S LE E P 3:RE TURN
289
230 REM * * * *  ERROR TRAP  * * * *
PSI
282  FAS TAFRE O RCO )-5THE NWI NDO WO ,
0 , 7 9 , 2 4 ; E LS E W I NDO W 0 , 0 , 3 5 , 2 9
293  I FE R5 ANDO V . . 4 THE NDU'. 3 :5 LO W;E
L S E I F E R
-
S T H E N S
L O W : P E
S . . B E S .
E R R S ( E

R ) : C H A R 1 , 0 , 2 4 , P E S , 1 ; S LE E P 3
294  F L S - " ; 6 0 T 0 2 9
295
296 REM " "  RE AD DATA FO R MENU

•  •  •
I l b297
298  F0RX 7 . . 410Y U:RE AD S S ( X T )
2 9 9  0 0 : S S ( X T ) . . "  " . S S ( X T ) . "
300  LOOP U N T I L  L E N ( 5 S ( X T ) ) > 3 0
301 5 S ( X T ) . . L E F T S C S S ( X T ) , 3 0 ) : N E X T
;RETURN,
303 REM "  P R I N T  DE TAI LS  O N S O FT
EN
304
305 S CNCLR. P RI NT"CURRE NT D I S K  ; -
CRUSO N3";NASCI );"CRV5O FF. 3  I D  : - C
RUS O N3 ";UTS ;P RI NT
305 I F  C O I T H E N ; P R I N T C H R S ( 7 ) ; C H R
SIT 15)"NO  F I L E S  O N T H I S  D I S K " : S L E
EP3:RETURN
307 P R I N T  "LHOME3CDOWNJEDOWN3SEL
ECT FI LE NAME S  TO  " ; 5 C S
308 RETURN
309
310 REM • * * *  L O C K / U N L O C K

•l ls•*
311 RE M " "  DE LE TE / RE S TO RE  F I L E

• • • • •
312
313  GOSUB 3 1 7 t RE TURN
319
315  REM " "  F I L E T Y P E  E DI TO R

411.411,Po
316
317 S CNCLR
318 O P E N 1 5 , 8 , 1 5 , " I " : I FD 5 TH E N S C N C
LR;G O T0195
315 O P E N 5 . 8 , 5
;
" * " ; P R I N T " C C
L E A R H

RI 6 HT3 [ RI G HT3 CRI G HTHRI 6 HT3 CRI G H
T3CRI G HT3CRI G HT3CRI G HT3CRI G HT3CR
I G HT3CRI G HT3CRI G HT3FI LE TY P E  E D I T
OR" T R 1 8 : 5 E . . 1
320 P R I N T # 1 5 , " U 1 " ; S ; 0 ; T R ; S E ; P T T

321 P R I N T S 1 5 , 1 3
-
P " , S , O . G E T * S .
T R S

, S E S : T R
. -
A S C U T R
S 3 : S E A
S C ( S E S
)

322  1 1 "
.
2 ; F O R
N I T O B
: P R I N
T # 1 5 ,
" 1 3 -
P "

;S;13
323 G E T O S
;
T S , D T S , D
B S

324 l 'A S C ( TS ) : 0 8 . . . A 5 0 ( E 9 5 ) ; D T. . A S O
( D T S ) : I F D T O T H E N 3 3 5  ; RE M  LA S T N A
ME NO  TRACK
125 I F T ' O A N D T
-
1 2 8 . ( 5 T H E N T -
T - 1 2 9  
L

6 0 1 0 3 2 7
325  I F T > O A N D T
-
1 3 2 < 6 T H E N T T
- 1 9 2 ; L

S.."LOCKED
327 PRINT"CHOMEHDOWN3CDOWN3COOW
N3COOWN3CDOWN3"CHRS(27)"@FOUND ;
-
"
;
P
R
I
N
T

32e  F O R N 1 T 0 1 6
329 G E 1 # 5 , A S : I F A 5 - " " T H E N A S C H R S (
0 )
330 P RI NTAS ;
331 N E X T I ; P R I N T " J s  * 3 CRUS O N3 ";L
S ; T Y S ( T ) ; : G O S U B 3 3 9 : 9 9 . 3 2
332  I FKE S . . "0 "THE N3 3 7
333 NE X T N
334 I FAS C( TRS ) < > 0 THE N3 2 0 : RE M  NO T

LAST DI RE CTO RY  SECTO R Y E T
335 CLOSES :  R E M  C L O S E
335  CLO S E 1 5 :  R E M  E V E R Y T H I N G
337 RE TURN
339
139 REM ° ° ° °  G E T  E LE CTI O N " "
340
341 KE S ": RRI NT"CHO M E 3 CO O W N3 C0 0
WN3EDOWN3COOWN3COOWN3EDOWN3CDOWN
3CDOWN1CDOWN3CRUSON3LCRUSOFF3..L0OK ERwsoN]u[Rusorv]-uNLocK CRV50
N3DE RV 5O FF3DE LE TE  CRV5ONJRCRVS0
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LIF ESAVER S C64 BASIC PROTECTOR 1 /I

Th e se  s h o r t  E a s i c  a n d  m a c h i n e
code  r o u t _ n e s  w i l l  e n a b l e  a 30 l o b y t e  o F  n e w  p o ; . fl t
E a s i c  p r o g r a m  t o  b e  p r o t e c t e d _u S W • ; .

-
W P T

a g a i r s t  p r g i n g  e y e s  t r y i n g  t o ; h ' b g
-
-  
o
F  
n
e
w  
p
o
i
n
t
e
r

L IS T i t . EC LEY 4 4 >EWP!]T
They w o r k  b g  : h a n g i n g  t h e -rs ; p

_
t

L I g T  v e o t o r  t o  p o i n t  t o  a  p l a o s
i n  m e m a r g  w h e r e  a  m e s s a g e  i s 90 qTA S03CP.

FF1-RESTO RE"
342 P R I N T" C R V S O N N I C R V S O FFO U I T
- I NPUT" ERVSO N1RETURNI RVSO FF

1 "NO CHANGE". ;KES
343  I FKE S - ""O RAS C( KE S ) 0  T H E N R E
TURN
344 I FKE S <>"L"ANDKE S <>"U"ANDKE S <
› " R " A N 1 I K E S < > " D " A N D K E S < > "
0
" T H E N
3 4

1
345 I FKE S . . "0 "THE NCLO S E S :CLO S E
1
S
RETURN
346 I FK E S "L"TH E N T. . . A S C ( TS ) D R 6
4347 I F X E S " U " T H E N T A 5 C ( T
5
) A N
0 1 9 1

348 I F K E S " 0 " T H E N T
.
' 0
349 I F K E S " R " T H E N G O S U B
3
S S
350
351 RE M • * * W R I T E  MO DFCTI O N TO  D I
S K* * *
358
353 P R I N T # 1 5 , " B - P " ; 5 0 3
354 P R I N T # 5 , C H R S ( T ) ;
355 P R I N 1 # 1 5 , " U 2 " ; 6 ; P T ; P S
356  I FKE S . - "R"THE NBE G I N: P RI NT" I T
IS ADV I S ABLE  TO  CO LLE CT"
357 P R I NT"THE  D I S K  TO  ENSURE A  V
ALI D BAM":BE NO
358  FO RX T-O TD5 0 0 :NE X T:RE TURN
359
360 REM S E LE CT TY P E  O F F I L E
361
362  PRIN1"EHOMEJED0WWEDOWNJEDOW
N1CDOWN3CDOWN1"CHRSC271"8";:FORX
P . 0 T 0 4 : P R I N T X T ; " :
-
" ; T Y S C X T / : N E X T
XT
363 P RI NT"S E LE CT F I LE TY P E  TO  RE S

TO RE ": I NP UTX
364 I F X > 4 0 R X < 0 T H E N P R I N T " C U P 3 " :
6 01 0 3 5 3
365 T-•X . 0128:RETURN
366  DATARENAME F I L E S ,  I N I T I A L I Z E
DRI V E , DI S P LAY  DI RE CTO RY , MAKE  A  B
[JOT D I S K , P R I N T  DI RE CTO RY
367 DATADELETE FI LE S , FO RMAT A  D I
SK, CO LLECT, LO CK/ UNLO CK F I L E , D E L E
TE/RECOVER F I LE S . O U I T , S E LE C T CO L
ORS
368 DATAP UT COLON AFTE R F i N A M E , R
ENAME F I L E S , 6 0  TO  M A I N  MENU
369 REM
370 REM S E LE CT SCREEN COLORS
371 RE M
372 5 CNCLR:L1 S . . "  C 5  U 3 L s  • 3 E s  • 3
Cs . 3 E s  0
3 E s  .
3 C 5  
• )
E s  
• 3
C s  
•
3
E
s

0
3
E
s  
•
3
E
5  
.
3
E
s  
•
3
E
s  
•
3
E
s  
•
3
E
s  
•

3Es  0
3 E s  
.
3 E
s  
0
3
E
s  
.
J
E
s  
*
3
E
s  
*
3
E

s . 3 E s  * 3 E s  0
3 E 5  0
3 E s  0
1 E s  
0
3 C s

0
3
E
5  
*
J
E
s  
°
]
E
s  
.
3
C
s  
'
3
C
s  
.
3
(
s  
•
3

Es 0
3 E
5  
I )
"

373  L 2 S - "  E s  J 3 E 5  4
' ) E S  s ] E s  
• ) C s

•3 E s  • 3 E s  0
) E s  0
3 C s  
0
3 E s  
0
3 C s  
•

3E5 . 3 E s  0
3 E s  0
) E s  
* ) E
s  
* 3
E s  
0
3
E

s * 3 E s  • 1 E s  ' 3 C s  • 3 C s  0
3 E s  . 3 C s.
1
3
E
s 
•
3
E
s 
•
3
E
s 
•
3
C
s 
'
3
L
s 
0
3
E
5 
*
3

Es 0
3 C
s  
' 3
E
s  
0
3
E
s  
0
3
E
s  
0
3
C
s  
.
3
E
s

K 3 "
374 S CNCLR: P RI NTL1 S : P RI NT "  E S  -

COLOR S E LE CTI O N MENU
Es - 3 " : P R I N T L a S

375  W I NI DDW 0 , 1 2 , 3 9 , 2 3
376  S CNCLR: P RI NTL1 S , P RI NT "  C s

SELECT SCREEN COLOUR
ES - 3 " 1 F R I N T L 2 S ; I N P U T S : I F S < 1

O RS >1 5 THE NP RI NTE RRS (1 4 / :G O T0 3
7
6
ELSECOLOR4,9
377 6 0 5 U 8 3 9 0
378 I FAS < > "Y "THE N3 7 6
379 RE M F R 6 R ( 0 ) . • . 5 T H E N C O L O R
6, 5;ELSECO LO RO , S
380  S CNCLR: P RI NTLI S : P RI NT "  E s  -

SELECT BORDER COLOUR
CS - ] " - P R I N T L 2 S : I N P U T B , I F 8 ( 1

O RB>1 6 THE NP RI NTE RRS (1 4 1 :6 0 T0 3 8 0 :
ELSECOLOR4,B
381 G O SUB390
382 I FA S < > "Y "TH E N 3 8 0
383 REM C O L O R 4 . 8
384 S CNCLRLP RI N1 L1 S :P RI NT "  C S  -
.1 S E L E C T  P R I N T  CO LO UR,

I s  - 3 " : P R I N T L 2 1 : I N P U T P P : I F F P
(1 0 RP F>1 6 THE NP RI NTE RRS C1 4 ) :0 0 1 0 3
84:ELSECO LO R4, PP
395 GOSUB390
386 I FAS < > "Y "THE N3 8 4
387 REM C O L D R 5 , 5
399  CO LO R4, B. CO LO RS. PP:CO LO R ( P G
R ( 0 ) ) , 5 A FR G R ( 0 ) - 5 TH E N W I N D O W 0 , 0 .
7 9 , 2 4 :RE TURN:E LS E W I NDO W 0 , 0 , 3 9 , 2 4
:RETURN
389 A S " : I N P U 1 A S : I F A S " " T H E N 3 9 5
-ELSE RE TURN
390 S CNCLR! P RI N1 L1 S : P RI NT "  C S  -
] I S  YO UR S E LE CTI O N O K?

Es - ] " . P R I N T L B S
391 G O SUB385
392 RETURN
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- 1
2
1
C  
C
S
:
F
:
1
)  
a
n
d  
i
s  
c
a
l
l
e
d

b6 S Y S  S 3 2 1 0 .
To _ s e  t h e  p r o g r a m  t o  i t s

F u l l  r p u t i n
,
'
s h o u l d  b e  l n - _ , _ ; r a t e d  i n  t o  a
s h o r t  a u t o - r u n  l o a d e r  p r o g r a m .

F . A . ;
-
v e s: - n 7 q

-  q r _ r ,  ! R -
. - 1

_- •  a d d r e s s

y e c t o r
ICC

120 I c  b y t e  o f '  s t a r t  o f '

# < T 7 =
' 9 n  ; h

ii o  t 0 T r =
& h
=,

'qR
a o i .  t o  a s i o

•r'P S A 9 7 u
20 E T  . p y T

:3 0  s p c -

YOUR COMMODORE SERIOUS USERS GUI DE
IM



New Characters
on the MPS 801/3

Fed up with your MPS 801/3 character set? Now you can
design your own characters.

W hen I bought my MPS 803 printer.
I was very disappointed with the print
quality: no true descenders and no chance
of having Near Letter Quality f  NLQ).

To overcome the most annoying
problem of the two, no true descenders,
I could think of two ways:

One, to print each line of text with
two passes of the print head, the first to
print the top part of the letters, the second
to print the descenders.

Two, to re—define the character set
so it's a little more squashed but has true
descenders.

I chose the latter, partly because it
would be quicker to print the text, and
partly because I  could design lots  o f
different character sets more easily and
they would take up less memory.

Presented here is that program, with
a few extra frills. I t  is not very diffi cult
to use, is as fast as it can be, because the
printer is operating in bit image mode.
and also uses up very litt le memory.

The character sets take up $OAK)
(768) bytes and can be stored anywhere
in memory (except from $0000—$0800
(2048), obviously!), including under the
ROMs.

Getting it in
The program is presented here as a Basic
listing called PRINTER DRIVER. Type
this in using our SYNTAX CHECKER
program that can be found w ith  the
LISTINGS article. Make sure that you
SAVE the program to tape or disk before
you RUN it.

lithe program finds any errors when

SYS 52603

to initialise it. or

SYS 52600

(
7
6
4 
I
T
T
I
L
I
T
Y

You RUN it it will indicate the line where
the error has (iccurred. When you've got
everything going O.K.. type:

to switch it  off, which I  doubt w ill be
necessary. I t
.  y o u  
u s
e  
R
U
N

STOP/RESTORE, y o u ' l l  h a v e  t o
re—initialise it. Nothing should appear to
have happened after initialisation. You
can now use the printer as normal. but
everything w ill be printed through the
driver.

There are a few more things that you
may need to know:

OPEN X,V,7 — w i l l  pr int in  UPPER
CASE/lower case, as normal.
OPEN X I (  — w i l l  pr int in  UPPER
CASE only (shifted letters will be printed
in lower case.)
CHRS(27)CHRS(SET) — selects the
character set, where set is  the most
significant byte of the start address of the
set i.e. I f  the start address of the character
set is SECO° (64512), the most significant
byte is 64512./256=252..
CHRS(18) —  w i l l  p r in t  i n  inverse
characters until you de—select i t  with
CHRS(I46)
CHRS(8) — will print in Bit Image mode
until you de—select it  with CHRS(I5)
CHRS(114) — w i l l  pr int i n  enhanced
characters until you de—select i t  with
CI-110(15)

YOUR COMMODORE SERIOUS USERS GUIDE
49

All of the above CHRS codes must
he pr in ted a f t e r  a  PRINT ( No. ) X
instruction, where X is  the logical fi le
number (see printer manual). and Y is the
device number (normally 4).

Printing Rubbish
If you have typed in  the Dr iver  and
initialised it, don't be surprised when you
get a whole load of garbage printed out.
This is  because you have to do more
work: you have to type in a character set.
There are five sets that I have designed
included here, choose which you think
will be the most useful, and type it in,
or better still, type them all in. Again use
the SYNTAX CHECKER to check your
typing. The default character set that the
driver software will print starts at 64512.
If you wish to print from another set use:

PRINT( No.)X ,CHRS(27)CHRS(start
address/256)

The character sets can be relocated to any
position in memory. ( I have positioned
them unde r  t h e  K E R N A L  R O M )
provided that the start address divided by
256 gives a whole number.

On your own

I f  you plan to design your own character
sets, you'll find the following in fOrmat i on
useful:

When designing the characters, each
number in the list of data stands for one

100



row which is  printed. The formal in
which the information is stored is shown
in Figure 1.

The important 'thing about the above
is that it is different from when you define
normal U.Das  (for games etc.). For the
printer, the rows are VERTICAL instead
of horizontal.

The MPS 803 can only print 7 dots
vertically. so in each byte there is one bit
not used. I 've used this  bit to tell the
driver whether to print that row or not:
if bit 7 is  SET, then that row w ill be
printed. if  it's NOT. then it won't be. This
makes it possible to define character sets
of different widths, or even a proponional
set. The maximum width of a character
is 8 rows, the normal MPS803 character
width is just 6 rows,

Now let me try to clarify what I've
just said: Look at Figure I. from that you
can see that because bit 7 is SET. row 0
will be printed. I n  fact, i f  you look
carefully at it, you can see that nothing
will be printed, hut the print head will
move one row to the right, so that all the
letters aren't joined together. Now look
at row 7, bit 7 is NOT set, so that line
will not be sent to the printer.

The line of data for the letter I
have designed would be:

Figure 1

Bit Value R o w :  0  I  2  3 4  5 6  7
0 1 0 * 0 0 0 * 0 0 T h is
1 2 0 0 0 0 example
2 4 0 * O * 0 * 0 0 shows
3 8 0 * 0 * 0 * 0 0 • M •
4 16 0 * 0 0 0 * 0 0 f r o m
5 3'

)
0 * 0 0 0 * 0 0 t h e

6 64 0  0 0 0 0 0 0 0 Descender
7 128 0  0  set.

128 130 130 0

DA IA 128.191,130.140,191.0,0

NIA)?
I have thought o f  one way of producing
a form of NU)  (???) on this printer:

First, p r i n t  o u t  y o u r  t e x t ,
remembering exactly how far  up and
across the paper was.

Now, put the paper back into the
same position as last time. and print the
text again. I f  you do this just s lightly
wrong, you'll get double images of every
letter, extremely annoying. but, do  i t
right, and you have a kind of NLQ on the
MPS 803.

Important Note
This program should work with most
Commodore printers that will print in Bit
Image Mode, e.g. the MPS 801 but we
haven't been able to test it with them all.
The program is  not designed to work
together with commercial software. I f  you
want to try i t  go ahead. but, we can't
guarantee what the results will be.

C64

191 140 191 0

PROGRAM DE S CE NDE R L UR 1
100 RE M •  D R I V E R  CANNOT BE  I
,
.
ELOCATED *

88 1 1 0  S A 5 2 5 0 0
A8 1 2 0  11 . •0 :FO RX . . '0T011:RE ADA:B
.
•
8

4 - A! FO KE S AA- X . A: NE X T: S AS A
4 -
X : R
E A D V I FA - B TM E N 1 2
006 1 3 0  I FA>O THE NP RI NT"DATA ERRO
R I N  L I N E " P E E K ( 6 3 ) + P E E K (
6 4
)
*

256
52 1 0 0 0  DATA 7 6 , 5 1 , 2 0 5 . 1 6 9 . 0 , 1
4 1 , 1 5 0 . 2 0 6 , 1 4 1 . 1 5 1 . 2

0 6
.
1 4 1
.
1 6

37
43 1 0 0 2  DATA 1 5 2 . 2 0 6 . 1 4 1 , 1 5 3 .
2 0 6 , 1 4 1 , 1 5 5 , 2 0 6 , 1 6 0 . 2 0 5 , 1 6

9 , 6 4, 1 9 5 8
7D 1 0 0 4  DATA 1 4 0 . 3 9 , 3 , 1 4 1 . 3 8 . 3 ,

9 6 . 1 7 2 , 1 5 7 , 2 0 6 , 1
7 3
.
1 5 6
.
1 3 2 4

65 1 0 0 6  DATA 2 0 6 , 1 4 0 . 3 9 , 3 , 1 4 1 ,
3 8 . 3 , 9 6 , 2 3 4 , 1 4 1 , 1 4 8 , 2 0

6 , 1 3 9 5SF 1 0 0 8  DATA 1 6 5 , 1 5 4 , 2 0 1 . 3 . 2 0 8 ,
6 , 1 7 3 . 1 4 8 , 2 0 6 . 7 6 . 2 2 . 2 3
1
.
1 5 9 3

17 1 0 1 0  DATA 1 7 6 , 3 . 7 6 , 2 1 9 , 2 4 1 . 1
7 3 , 1 4 8 , 2 0 6 , 7 2 . 3 2 , 9 5 . 2
0 5
.
1 6 4 6

15 1 0 1 2  DATA 7 6 , 2 4 3 , 2 0 5 , 1 7 3 , 1 5
2 , 2 0 6 , 2 0 8 , 3 3 . 1 7 3 , 1 5 5 .

2 0 6 , 2 0 8
.
2038

FB 1 0 1 4  DATA 4 6 , 1 7 3 , 1 4 8 , 2 0 6 , 2 0 1
, 2 7 . 2 4 0 . 1 3 . 1 7 3 . 1 5 1 . 2
0 6
.
2 4 0
.
1

824
72 1 0 1 6  DATA 5 5 , 1 7 3 . 1 4 8 , 2 0 6 , 1 4 1

. 1 5 4 , 2 0 6 . 1 6 9 . 0 . 1 4
1
.
1 5 1 , 2 0 6 , 1

750
CE 1 0 1 8  DATA 1 0 4 . 1 0 4 , 1 0 4 , 2 4 , 9 6
, 1 7 3 , 1 4 8 . 2 0 6 . 2 0 1 . 1 5 . 2 0 8 .

5
.
1 3 8

a
C4 1 0 2 0  DATA 1 6 9 . 0 , 1 4 1 . 1 5 2 . 2 0 6 ,

1 0 4 . 1 0 4 , 1 0 4 . 7 6 . 1 6 8 , 2 5 5 .
1 7 3 , 1652

91 1 0 2 2  DATA 1 4 8 , 2 0 6 . 1 4 1 . 1 5 5 , 2
0 6 . 2 4 0 , 2 2 5 , 1 6 9 . 3 2 . 3 2 ,

2 4 3 , 2 0 5
.
2002

DA 1 0 2 4  DATA 2 0 6 , 1 5 5 . 2 0 6 . 2 0 8 ,
2 4 6 . 7 6 . 1 2 8 . 2 0 5 , 1 7 3 ,

1 4 8 , 2 0 6
.
2 0 1

. 2 1 5 8
4E 1 0 2 6  DATA 8 . 2 0 8 , 6 , 1 4 1 . 1 5 2 , 2
0 6 . 7 6 . 1 4 5 , 2 0 5 , 2 0 1 . 1 4

, 2 0 8
.
1 5 7 0

84 1 0 2 8  DATA 6 . 1 4 1 . 1 5 3 , 2 0 6 , 7 6 , 1
2 8 . 2 0 5 . 2 0 1 , 1 5 . 2 0 8 . 1 1 , 1
6 9 , 1 5 19

AE OF

E8

46

1030 DATA 0 , 1 4 1 . 1 5 3 . 2 0 6 . 1 4 1 .
1 5 2 , 2 0 6 , 7 6 . 1 2 8 . 2 0 5 . 2 0 1 . 1 8
,
1
6

27
1032 DATA 2 0 8 , 6 . 1 4 1 , 1 5 0 . 2 0 6 ,
7 6 , 1 2 8 . 2 0 5 . 2 0 1 , 1 4 6 . 2 0 8 , 8 . 1
6 83
1034 DATA 1 6 9 , 0 , 1 4 1 . 1 5 0 , 2 0 6
7 6 , 1 2 8 , 2 0 5 . 2 0 1 , 1 6 . 2
0 8
,
6
,
1 5 0 6

02 1 0 3 6  DATA 1 4 1 . 1 5 5 . 2 0 6 , 7 6 . 1 2 8
. 2 0 5 . 9 6 , 2 0 1 . 3 2 . 1 4 4 , 2 4 . 2 0 1 . 1
609

12 1 0 3 8  DATA 9 6 , 1 7 6 , 6 . 5 6 , 2 3 3 . 3 2
, 7 6 , 2 4 , 2 0 6 , 2 0 1 , 1 9 2 . 1
4 4
.
1 4 4 2

C7 1 0 4 0  DATA 1 0 , 2 0 1 . 2 2 4 . 1 7 6 , 6 . 5
6 , 2 3 3 . 1 2 8 . 7 6 , 2 4 . 2 0 6 , 1 6 9 , 1 5 0 9

Cl  1 0 4 2  DATA 1 5 . 3 2 . 1 6 8 . 2 5 5 . 1 0 4 ,
7 6 . 1 6 8 , 2 5 5 . 1 3 3 . 2 5 1 , 1 6 5 . 1 8 5 .
1807

88 1 0 4 4  DATA 2 0 1 , 2 5 5 . 2 0 8 . 1 0 . 1 6 5
. 2 5 1 . 2 0 1 , 3 2 . 1 4 4 . 4 . 7 3 , 9 6 , 1 6
4 0

BC 1 0 4 6  DATA 1 3 3 , 2 5 1 , 1 6 9 , 0 . 1 3 3
2 5 2 , 6 , 2 5 1 . 3 8 . 2 5 2 . 6 , 2 5 1 , 1
7
4
2

84 1 0 4 8  DATA 3 8 , 2 5 2 . 6 . 2 5 1 . 3 8 . 2 5
2 . 1 7 3 , 1 5 4 . 2 0 6 . 2 4 . 1 0 1 . 2 5 2 . 1
7 47

18 1 0 5 0  DATA 1 3 3 , 2 5 2 . 1 4 0 , 1 4 9 . 2 0
6 , 1 4 2 . 1 4 8 . 2 0 6 , 1 6 9 . 8 , 3 2 . 1 6 8 , 1
7 5 3

99 1 0 5 2  DATA 2 5 5 . 1 6 0 . 7 , 1 2 0 , 3 2 . 1
3 8 , 2 0 6 , 1 7 7 . 2 5 1 . 1 5 3 . 1 5 9 , 2 0 6 . 1
864

A5 1 0 5 4  DATA 1 3 6 , 1 6 , 2 4 8 . 3 2 . 1 3 8 .
2 0 6 . 8 8 . 2 0 0 . 1 8 5 . 1 5 9 . 2 0 6 . 1
6
,
1 6

30
32 1 0 5 6  DATA 1 8 . 1 7 4 . 1 5 0 . 2 0 6 . 2 4 0

. 2 , 7 3 . 1 2 7 . 1 7 4 . 1 5 3 . 2 0 6 . 2 4 0 .
1 763

83  1 0 5 8  DATA 3 , 3 2 . 1 6 8 . 2 5 5 . 3 2 , 1 6
8 . 2 5 5 . 2 0 0 , 1 9 2 . 8 . 2 0 8 , 2 2 8 . 1 7 4 9

AA 1 0 6 0  DATA 1 7 2 , 1 4 9 . 2 0 6 . 1 7 4 . 1 4
8 . 2 0 6 . 1 7 3 . 1 5 5 , 2 0 6 , 2 0 8 . 2 . 1 0 4 ,
1903

83 1 0 6 2  DATA 2 4 . 9 6 . 1 6 5 , 1 , 7 3 , 7 , 1
3 3 . 1 , 9 6 . 0 , 0 , 0 . 5 9 6

DF 1 0 6 4  DATA 0 . 0 . 0 . 0 , 0 , 0 . 2 5 2 . 0 ,
2 0 2 , 2 4 1 . 0 . 0 . 6 9 5

El  1 0 6 6  DATA 0 , 0 , 0 . 0 , 0 . 0 . 0 . 0 . 0 .
0 . 0 . 0 . - 1
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c(i-I UTILITY

PROGRAM. DESCENDER S E T I

70 1 0 0  REM *  DESCENDER •
8C 1 1 0  8 A- . 5 4 5 1 2
42 1 2 0  P R I NT"E 5 C CODE FO R S E T

C H R S ( 2 7 ) C H R S ( " S A / 2 5 5 " ) "
23 1 3 0  1 3 . . . 0
: F O R X
-
0 T 1 3 1 1 : R E A
D A . B * 8

. .
A
P
O
K
E
S
A
I
-
X
,
A
:
N
E
X
T
:
S
A
. .
8
A
-
4
-
X
:
R

E A D A
,
1 1
-
1 1 8 T
H E N 1
3 0

04 1 4 0  I F F
0 .
0 T H E N P R
I N T " D A T
A  
E R
R O

R I N  L I N E " P E E K ( 5 3 ) + P E E K ( 5 4 ) *
285

58 1 0 0 0  DATA 1
2 8 . 1 2 8 , 1 2 8
, 1 2 8 , 1 2

8
.
1
2
8
,
0
.
0
,
1
2
8
,
1
2
8
.
1
2
E
1
.
2
2
2
,
1
3

74
90 1 0 0 2  DATA 1 2 8
.
1 2 8 , 0 , 0 . 1 2 E 1 .
1 3

2 , 1 3 1
.
1
2 8 , 1 3
2 , 1 3 1
,
0 , 0 , 1
0 3 8

40 1 0 0 4  DATA 1 2
8 , 1 4 8 , 1 9 0 . 1
4 8 , 1 9

0
,
1
4
8
,
0
,
0
,
1
2
8
,
1
3
2
,
1
7
0
,
2
5
5
,
1
5

37
CD 1005 DATA 170,144,o,0,1e8,17

7
,
1
3
7
,
1
5
4
,
1
5
3
,
1
2
1
3
,
0
,
0
,
1
2
1
1

D3 1 0 0 8  DATA 1 2
8 . 1 4 8 , 1 7 0 , 2
5 5 , 1 7

0
,
1
6
2
,
0
,
0
,
1
2
8
,
1
2
8
,
1
2
8
,
1
3
2
,
1
5

45
DC 1 0 1 0  DATA 1 3 1 . 1 2 8 , 0 , 0 . 1 2 8 , 1 5

6
.
1
5
2
,
1
9
3
,
1
2
8
.
1
2
8
,
0
,
0
.
1
1
5
4

54 1 0 1 2  DATA 1 2
8 , 1 2 8 , 1 9 3 . 1
5 2 , 1 9

8
,
1
2
8
,
0
.
0
,
1
2
8
,
1
7
0
,
1
8
8
,
1
5
0
.
1
8

35
El 1 0 1 4  DATA 1 5 6 . 1 7 0 , 0 , 0 , 1 2 8 , 1 36,136,130.138,136,0,0.1186
77 1 0 1 5  DATA 1
2 8 , 1 2 8 , 1 2 8
, 1 9 2 . 1 7

5
,
1
2
8
,
0
,
0
,
1
2
8
,
1
3
6
,
1
3
6
,
1
3
6
,
1
4

15
El 1 0 1 8  DATA 1 3 8 , 1 3 6 , 0 , 0 , 1 2 8 , 1 2

8
,
1
2
8
,
1
7
6
,
1
7
5
,
1
2
8
.
0
,
0
,
1
1
3
6

99 1 0 2 0  DATA 1
2 8 , 1 6 0 , 1 4 4
, 1 3 5 , 1 3

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

86
3e 102e DATA 163,1se,o,o,1e9,12

8
,
1
8
2
.
1
9
1
,
1
5
0
,
1
2
8
,
0
,
0
,
1
2
1
8

19 1 0 2 4  DATA 1 2
8 . 1 7 8 , 1 8 9 , 1
6 9 . 1 5

9
.
1
5
6
,
0
,
0
,
1
2
8
,
1
4
5
,
1
6
1
,
1
5
1
,
1
5

40 1 0 2 6  DATA 1
6 5 , 1 5 5 , 0 . 0
. 1 2 8 . 1 3

6
.
1
4
0
,
1
3
8
,
1
9
1
,
1
3
5
.
0
,
0
.
1
1
8
9

7C 1 0 2 8  DATA 1 2 8 , 1 5 1 , 1 6 5 . 1 5 5 , 1 8
5
,
1
5
3
,
0
.
0
,
1
2
8
.
1
5
5
,
1
5
8
,
1
5
5
,
1
5

4e
C3 1 0 3 0  DATA 1 6 5 , 1 5 2 . 0 , 0 . 1 2 8 , 1 2

5
,
1
2
9
.
1
8
5
,
1
3
3
,
1
3
1
,
0
,
0
,
1
1
5
2

09 1 0 3 2  DATA 1 2 8 , 1 5 4 , 1 5 5 , 1 5 5 . 1 8
5
.
1
5
9
,
0
,
0
,
1
2
8
,
1
3
4
,
1
5
9
.
1
5
5
,
1
5

31
FF 1 0 3 4  DATA 1 5 3 , 1 4 2 , 0 , 0 , 1 2 8 , 1 2

8 , 1 2 8
,
1 6
4 . 1 6 4
,
1 2 8 , 0
,
0 , 1 1 3
5

38 1 0 3 6  DATA 1 2 8 , 1 2 8 , 1 2 8 , 1 9 5 , 1 8
0 , 1 2 8
,
0
,
0
.
1 2
8 , 1 3 6
,
1 4 8 , 1
6 2 . 1 4

se
C8 1 0 3 8  DATA 1 6
2 , 1 2 8 , 0 , 0 , 1
2 8 , 1 4

8
,
1
9
8
,
1
4
8
,
1
4
8
,
1
4
E
1
,
0
,
0
,
1
1
5
8

10 1 0 4 0  DATA 1 2
8 . 1 6 2 , 1 5 2 , 1
4 8 , 1 3

6 , 1 2 8
,
0
.
0 , 1 2 8
,
1 3 0 , 1
2 9 , 1 5
5 , 1 4

20
95 1 0 4 2  DATA 1 3 3
.
1 3 0 , 0 , 0 . 1 2 8 ,
1 5

8
.
1
5
1
,
1
7
3
,
1
6
9
,
1
3
4
,
0
,
0
.
1
1
8
8

2D 1 0 4 4  DATA 1
2 8 , 1 4 4 , 1 7 0
. 1 7 0 , 1 7

0 , 1 8 8
,
0
.
0
,
1 2 8 . 1
9 1 , 1 5
4 . 1 5 2
, 1 8

15
l a  1 0 4 5  DATA 1 6 2 . 1 5 5 , 0 , 0 , 1 2 8 . 1 5

8 , 1 5 2
,
1 8
2 , 1 6 2
.
1 6 2 . 0
,
0 . 1 2 5
0

AE 1 0 4 8  DATA 1 2
8 , 1 8 5 , 1 6 2 , 1
6 2 . 1 5

4 , 1 9 1
,
0
,
0
,
1 2 8 , 1
5 6 , 1 7
0 , 1 7 0
. 1 5

87
ES 1 0 8 0  DATA 1
7
0 . 1 4 0 , 0 , 0 ,
1 2 8 , 1 2

8
.
/
3
2
,
1
9
0
.
1
3
3
,
1
2
9
,
0
.
0
,
1
1
5
0

132 1 0 8 2  DATA 1 2 8 , 1 4 0 , 2 1 0 . 2 1 0 , 2 1
0
,
1
9
0
,
0
,
0
.
1
2
8
,
1
9
1
,
1
3
2
,
1
3
0
,
1
5

69
00 1 0 5 4  DATA 1 3 0 . 1 8 8 , 0 , 0 . 1 2 8 , 1 2

8
,
1
6
4
,
1
8
6
,
1
6
0
,
1
2
8
,
0
,
0
,
1
2
1
S

26 1 0 5 5  DATA 1 2 8 , 1 2 8 , 1 9 2 , 1 9 7 , 1 8
9
,
1
2
8
,
0
,
0
.
1
2
8
,
1
5
1
,
1
3
6
,
1
4
0
.
1
5

57
16 1 0 5 8  DATA 1 9 5 , 1 6 0 , 0 , 0 , 1 2 8 , 1 2

8
4
5
1
,
1
9
1
,
1
8
0
.
1
2
E
1
,
0
.
0
,
1
2
0
2

45 1 0 6 0  DATA 1 2 8 , 1 9 0 . 1 3 0 . 1 8 8 , 1 3
0
,
1
8
8
,
0
,
0
,
1
2
8
,
1
9
0
,
1
3
2
,
1
3
0
.
1
8

34
3D 1 0 8 2  DATA 1 3 0 , 1 8 8 , 0 , 0 , 1 2 8 , 1 5

6
,
1
5
2
,
1
5
2
,
1
6
2
,
1
5
5
,
0
.
0
.
1
2
4
4

45 1 0 5 4  DATA 1 2 8 , 2 8 4 , 1 4 5 , 1 6 2 , 1 5
2
,
1
5
8
,
0
,
0
,
1
2
8
,
1
8
6
.
1
5
2
,
1
6
2
,
1
5

15
81 1 0 6 6  DATA 1 4 5 , 2 5 4 . 0 . 0 . 1 2 8 , 1 8

0
.
1
3
2
,
1
3
0
,
1
3
0
.
1
3
2
,
0
,
0
,
1
2
4
2

80 1 0 6 8  DATA 1 2 8 , 1 5 4 , 1 7 0 . 1 7 0 , 1 7
0
,
1
4
4
.
0
,
0
,
1
2
8
,
1
3
0
,
1
5
9
,
1
6
2
.
1
5

25
AO 1 0 7 0  DATA 1 8 2 . 1 4 4 , 0 , 0 , 1 2 8 , 1 5

8
.
1
5
0
.
1
5
0
,
1
6
0
,
1
9
0
,
0
,
0
,
1
2
6
2

Al  1 0 7 2  DATA 1 2 8 . 1 4 2 , 1 4 4 , 1 6 0 , 1 4
4
,
1
4
2
,
0
,
0
.
1
2
8
,
1
5
8
.
1
5
0
,
1
5
2
,
1
4

58
0 7  1 0 7 4  DATA 1 6 0 . 1 5 8 , 0 , 0 . 1 2 8 , 1 6

2
,
1
8
2
,
1
3
8
,
1
8
2
,
1
5
2
,
0
,
0
.
1
2
7
0

E5 1 0 7 6  DATA 1 2 8 . 1 4 2 , 2 0 8 , 2 0 8 , 2 0
8
,
1
9
0
,
0
,
0
,
1
2
0
,
1
5
2
,
1
7
8
,
1
7
0
,
1
7

22
68 1 0 7 8  DATA 1 6 6 . 1 6 2 , 0 , 0 , 1 2 8 , 1 2

8
,
2
5
5
,
1
5
3
,
1
5
3
,
1
2
8
,
0
,
0
,
1
3
5
3

75 1 0 8 0  DATA 1 2 8 , 1 5 8 , 1 9 0 . 1 6 9 , 1 5
3
,
1
8
2
,
0
,
0
,
1
2
8
.
1
2
8
,
1
9
3
,
1
9
3
.
1
6

28
42  1 0 8 2  DATA 2
5 5 , 1 2 8 , 0 , 0
, 1 2 8 , 1 2

8
,
1
3
0
,
1
9
1
.
1
3
0
,
1
2
8
.
0
,
0
,
1
2
1
8

AS 1 0 8 4  DATA 1 2 8 , 1 3 8 , 1 5 5 , 1 3 5 . 1 3
6
.
1
3
5
,
0
,
0
,
1
3
8
,
1
3
6
,
1
3
6
,
1
3
6
,
1
3

72
BE 1 0 8 6  DATA 1 3 5 , 1 3 5 , 0 , 0 , 1 2 8 , 1 8

8
,
1
3
8
,
1
3
7
,
1
3
8
.
1
8
8
,
0
,
0
,
1
1
8
5

F6 1 0 8 8  DATA 1 2 8 , 1 5 1 , 1 5 1 , 1 5 9 . 1 6
5
.
1
5
4
,
0
,
0
.
1
2
8
,
1
5
8
,
1
5
1
,
1
5
1
,
1
8

72
2C 1 0 9 0  DATA 1 6 1 . 1 4 5 , 0 , 0 . 1 2 8 , 1 5

1
,
1
5
1
,
1
5
1
,
1
4
8
,
1
4
0
,
0
,
0
,
1
2
3
4

SF 1 0 5 2  DATA 1 2 8 . 1 5 1 , 1 9 1 , 1 8 5 , 1 5
5
,
1
6
1
,
0
,
0
,
1
2
8
,
1
6
1
,
1
9
1
.
1
8
5
.
1
5

15
3E 1 0 9 4  DATA 1
3 3 , 1 2 9 , 0 , 0
, 1 2 8 . 1 8

8
,
1
6
1
,
1
6
1
.
1
5
9
,
1
8
5
,
0
,
0
,
1
2
2
4

82 1 0 9 6  DATA 1 2
8 . 1 9 1 , 1 3 2 . 1
3 2 , 1 3

2
,
1
9
1
,
0
,
0
,
1
2
8
,
1
2
8
.
1
8
1
,
1
9
1
.
1
5

14
SD 1 0 5 8  DATA 1 6 1 , 1 2 8 . 0 , 0 , 1 2 8 . 1 4

4
,
1
5
0
,
1
5
1
.
1
5
9
,
1
2
9
.
0
,
0
,
1
1
7
0

55 1 1 0 0  DATA 1
2 8 , 1 2 8 , 1 5 1
, 1 4 0 , 1 4

8 , 1 6 1
.
0
,
0
,
1
2 8 , 1 5
1 , 1 9 1
,
1 5 1 , 1
5

35
55 1 1 0 2  DATA 1 8 0 , 1 7 5 , 0 , 0 . 1 2 8 , 1 9

1
,
1
3
0
.
1
4
0
,
1
3
0
.
1
5
1
.
0
,
0
,
1
2
4
5

2C 1 1 0 4  DATA 1 2 8 , 1 9 1 , 1 3 0 , 1 3 2 , 1 3
5
,
1
9
1
,
0
,
0
,
1
2
8
,
1
5
8
,
1
8
1
,
1
5
1
,
1
8

16
03 1 1 0 6  DATA 1
8 1 , 1 5 8 , 0 , 0
. 1 2 8 , 1 6

1
,
1
5
1
.
1
5
5
,
1
3
7
,
1
3
4
,
0
,
0
,
1
2
3
9

4A 1 1 0 8  DATA 1 2 8 , 1 8 8 , 1 5 1 , 1 5 9 , 1 4
8
,
1
7
4
,
0
.
0
,
1
2
8
,
1
5
1
,
1
5
1
,
1
3
7
.
1
5

52

30 1 1 1 0  DATA 1 5 3 . 1 5 5 , 0 . 0 , 1 2 8 , 1 4
6
,
1
6
5
,
1
5
5
,
1
8
5
,
1
5
2
,
0
,
0
,
1
2
4
0

SC 1 1 1 2  DATA 1 2 8 . 1 3 1 , 1 5 1 , 1 9 1 . 1 6
1
,
1
3
1
,
0
,
0
.
1
2
8
,
1
8
5
.
1
5
0
,
1
6
0
.
1
5

10
24 1 1 1 4  DATA 1 5 0 , 1 8 5 , 0 , 0 . 1 2 8 . 1 3

5
,
1
5
2
,
1
8
0
.
1
5
2
.
1
3
5
.
0
,
0
,
1
1
8
1

02 1 1 1 5  DATA 1 2 8 , 1 8 9 . 1 6 0 , 1 5 5 , 1 5
0
,
1
5
5
.
0
,
0
,
1
2
8
,
1
6
1
,
1
7
9
,
1
4
0
,
1
5

30
48 1 1 1 8  DATA 1
7
9 . 1 5 1 , 0 , 0 ,
1 2 8 , 1 3

1
,
1
6
4
,
1
8
8
,
1
6
4
,
1
3
1
.
0
,
0
,
1
2
4
5

52 1 1 2 0  DATA 1 2 8 , 1 6 3 , 1 7 7 , 1 7 3 , 1 5
3
.
1
7
7
,
0
,
0
,
1
3
6
,
1
3
6
,
1
3
5
,
2
5
5
.
1
5

14
25 1122 DATA 136,138,0,135.4

2
.
8
5
,
0
,
0
,
0
,
0
,
4
8
4

84 1 1 2 4  DATA 0 , 0 , 0 , 0 , 1 2 7 . 0 . 0 , 0 ,
0 , 4 , 5 0 , 4 , 1 5 5

BEI 1 1 2 5  DATA 2 8 , 2 , 0 , 0 , 0 , 6 2 , 6 5 , 5
3 , 8 5 , 5 5 , 5 2 , 0 . - 1

1 PROGRAM: MODERN S E T 1
.7,E 1 0 0  RE M •  MODERN •
90 1 1 0  S A 6 3 7 4 4
42 1 2 0  P RI NT"E S C CODE FO R S E T  -

C H R S (
2 7
/
C H R S (
" S A /
2 5 6 " /
"

23 1 3 0  I i i 0 : F 0 R X O T 0 1 1 : R E A D A : B 6
0 ,
!
P
O
K
E
S
A
- 4
-
X
,
A
;
N
E
X
T t
S
A
S
A
4 -
X
:
R

E ADA: I FABTE E N1 3 0
04 1 4 0  I FA>O THE NP RI NT"DATA ERRO

R I N  LI NE "P E E K1 6 3 1 + P E E K( 6 4 ) *
256

131 1 0 0 0  DATA 1
2 8 , 1 2 8 . 1 2 8
. 1 2 8 . 1 2

8
.
1
2
8
,
1
2
8
.
0
,
1
2
8
.
1
2
8
,
1
7
2
,
1
7
5
.

1499
44 1 0 0 2  DATA 1 2 8 , 1 2 8 . 1 2 8 . 0 . 1 2 8 .

1 3 4 , 1 3 5
.
1
2 8
,
1 3 4 . 1 3 5
,
1 2 8 . 0 , 1
3

06
06 1 0 0 4  DATA 1 2 8 ,
1 3 8 . 1 8 6 , 1 9 1 , 1
3

8
.
1
9
1
.
1
3
8
.
0
,
1
2
8
.
1
7
4
.
1
7
0
.
2
5
5
,

1837
55 1 0 0 6  DATA 1
7
0 , 1 8 6 . 1 8 6 .
0 , 1 2 8 ,

1 7 9 , 1 8 7
.
1 5
2 . 1 3 2 . 1
8 0 , 1 7 9 .
0 , 1 6

79
86 1 0 0 8  DATA 1 2 8 , 1 8 8 . 1 9 1 . 1 6 5 . 1 7

3
.
1
4
4
.
1
6
8
.
0
,
1
2
8
,
1
2
8
,
1
2
8
.
1
3
3
.

1674
66 1 0 1 0  DATA 1
3 1 . 1 2 8 , 1 2 8
, 0 . 1 2 8 ,

1 8 8 , 2 5 0 , 2 2
5 , 1 9 3 . 1 2 8 ,
1 2 8 . 0 , 1 6

27
C5 1 0 1 2  DATA 1 2 8 , 1 2 8 . 1 9 3 . 2 2 5 , 2 5

0 , 1 8 8
.
1 2 8
.
0 . 1 2 8
.
1 7 0 , 1
5 6 , 1 9
0 ,

1884
D3 1 0 1 4  DATA 1 5 6 . 1 7 0 . 1 2 8 , 0 . 1 2 8 .

1 3 6 , 1 3 6 , 1
8 4 . 1 9 0 . 1 3
6 , 1 3 6 , 0 . 1
5

00
60 1 0 1 6  DATA 1 2 8 , 1 2 8 . 1 2 8 , 2 0 8 . 1 7

6
.
1
2
8
.
1
2
8
,
0
,
1
2
8
.
1
3
6
,
1
3
6
.
1
3
6
.

1560
19 1 0 1 8  DATA 1 3 6 , 1 3 6 , 1 2 8 . 0 . 1 2 8 .

1 2 8
.
1 2 8
,
1 7 6
.
1 7 6
,
1 2 8
,
1 2 8
.
0 , 1
3

92
3C 1 0 2 0  DATA 1
2 8 . 1 6 0 , 1 7 6
, 1 5 2 . 1 4

0
.
1
3
0
.
1
2
9
„
0
.
1
2
8
,
1
8
4
,
1
9
1
.
1
6
9
,

1687
27 1 0 2 2  DATA 1
6 5 . 1 6 3 . 1 9 1
, 0 , 1 2 8 ,

1 2 8 , 1 8 4
.
1 9
1 . 1 2 8 , 1
2 8 . 1 2 8 ,
0 . 1 5

34
81 1 0 2 4  DATA 1 2 8 . 1 8 4 . 1 8 5 , 1 6 9 . 1 6

9 , 1 7 3
.
1 7 5
.
0
.
1
2 8 , 1 6
0 . 1 6 9
. 1 6 9 .
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C64 L I T I LM

1009
72 1 0 2 6  DATA 1 6 9 . 1 9 1 , 1 8 4 , 0 , 1 2
8 , 1 4 3 , 1 4 0 , 1 3 6 . 1 8 4 , 1 9 0

, 1 3 6
.
0 , 1 6

01
35 1 0 2 0  DATA 1 2 8 , 1 7 5 . 1 7 3 . 1 6 9 , 1 6

9 , 1 8 5 , 1 8 4 . 0 , 1 2 8 . 1 8
4 , 1 9 1 , 1 6 9
.
1055

AF 1 0 3 0  DATA 1 6 8 , 1 6 8 , 1 8 4 . 0 , 1 2 8 .
1 2 9 , 1 2 9 . 1 8 5 , 1 8 5 , 1 3 3 .
1 3 1 , 0 , 1 540

D2 1 0 3 2  DATA 1 2 8 . 1 0 4 , 1 9 1 . 1 6 9
,
1
6

9 . 1 7 3 . 1 9 1 , 0 , 1 2 8 . 1 4 3 . 1
3 9 , 1 3 7 ,1752

15 1 0 3 4  DATA 1 8 5 , 1 9 1 . 1 2 8 . 0 . 1 2 8
, 1 2 8 . 1 2 8 , 1 4 8 . 1 4 8 . 1 2 8 , 1 2 8 .

0 , 1 440
90 1 0 3 6  DATA 1 2 0 . 1 2 8 , 1 2 8 . 2 1 2 .
1 8 0 , 1 2 8 . 1 2 8 , 0 . 1 2 0 , 1 2 8 .

1 5 2 , 1 0 0
.
1620

1F 1 0 3 8  DATA 2 2 6 . 1 9 3 . 1 2 8 . 0 , 1 2
0 , 1 4 8 , 1 4 8 , 1 4 0 , 1 4 8 , 1 4 0 .

1 2 8 , 0
.
1 5

43
04 1 0 4 0  DATA 1 2 8 . 1 2 8 . 1 9 3 , 2 2 6 .
1 6 0 . 1 5 2 . 1 2 8 . 0 , 1 2 8 . 1 3 1 . 1

2 9 , 2 1 7 ,1740
8C 1 0 4 2  DATA 2 1 7 . 1 3 9 , 1 4 3 . 0 . 1 2 9 .

1 5 8 , 1 6 1 . 1 7 3 . 1 7 3 , 1 6 9 . 1
4 2 , 0 , 1 604

62 1 0 4 4  DATA 1 2 0 . 1 8 4 . 1 9 1 . 1 3 7 . 1
3 7 . 1 3 9 . 1 9 1 , 0 , 1 2 8 . 1 9 1 . 1

0 5 , 1 6 9 ,1780
05 1 0 4 6  DATA 1 7 1 . 1 7 5 . 1 8 4 , 0 . 1 2
8 , 1 8 4 . 1 9 1 . 1 6 1 . 1 6 1 . 1 6 3

, 1 7 9
.
0
.
1 6

97
72 1 0 4 8  DATA 1 2 8 , 1 8 4 . 1 9 1 , 1 6 1 . 1 6

2 . 1 6 4 , 1 8 4 . 0 , 1 2 0 . 1 8 4 . 1 9 1 .
1 7 1
.
1846

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

42
£9 1 0 5 2  DATA 1 2 8 . 1 6 4 . 1 0 8 . 1 6 2 . 1
6 1 . 1 6 1 , 1 8 5 , 0 . 1 2 8 , 1 8 4 .

1 9 1 , 1 3 6
.
1808

9C 1 0 5 4  DATA 1 3 6 . 1 4 0 . 1 9 1 . 0 , 1 2 8 .
1 2 8 . 1 8 4 . 1 9 1 . 1 3 1 . 1 2 8
,
1
2 0
.
0
.
1 4

05
AO 1 0 5 6  DATA 1 2 8 , 1 8 4 , 1 8 4 . 1 6 0
,
1 9

1 . 1 3 1 . 1 2 8 . 0 . 1 2 0 . 1 8 4 . 1 9
1 , 1 3 6
.
1745

09 1 0 5 8  DATA 1 4 0 , 1 5 4 . 1 8 5 . 0 . 1 2 8 ,
1 8 4 . 1 9 1 . 1 6 0 . 1 6 0 , 1
7
6
,
1
7 6 , 0 , 1 6

54
99 1 0 6 0  DATA 1 2 8 . 1 8 4 . 1 9 1 , 1 2 9 , 1 4

3 . 1 2 9 , 1 9 1 . 0 . 1 2 8 . 1 8 4 . 1 9 1 , 1 2
9 ,1727

07 1 0 6 2  DATA 1 2 9 , 1 3 1 , 1 9 1 , 0 . 1 2 0 ,
1 8 4 . 1 9 1 , 1 6 1 . 1 6 1 , 1 6 3
,
1 9 1 .
0 , 1 6

30
FD 1 0 6 4  DATA 1 2 8 , 1 0 4 . 1 9 1 . 1 3 7 , 1 3

7 , 1 3 9 , 1 4 3 . 0 . 1 2 8 , 1 0 4 . 1 9 1
,
1 6
1 ,

1723
E5 1 0 6 6  DATA 1 6 9 , 1 4 7 . 1 7 5 , 0 . 1 2 0
, 1 8 4 , 1 9 1 . 1 3 7 , 1 5 3

,
1
7
1 .
1 4 3
.
0
.
1 5

98
BB 1 0 6 8  DATA 1 2 8 , 1 4 4 , 1 6 6 . 1 6 9 , 1 6

9 . 1 8 7 , 1 8 7 . 0 , 1 2 8 , 1 2 9 , 1 8 5 . 1
9 1 ,1783

87 1 0 7 0  DATA 1 2 9 . 1 3 1 , 1 3 1 , 0 , 1 2 0 .
1 8 4 . 1 9 1 . 1 6 0 . 1 6 0 . 1 6 3 , 1 9 1 .
0 , 1 568

Al 1 0 7 2  DATA 1 2 8 . 1 5 2 . 1 9 1 , 1 6 0 . 1 6
0 , 147 , 143  0 . 1 2 8 , 1 0 4 , 1 9 1 , 1 6 0 ,
1744

FC 1 0 7 4  DATA 1 8 4 . 1 6 3 . 1 9 1 . 0 , 1 2 8 .
1 7 6 , 1 8 7 , 1 4 0 , 1 4 0 . 1 3 9 , 1
7
6 .
0
.
1 6

24

85 1 0 7 6  DATA 1 2 8 , 1 4 3 . 1 3 9 , 1 0 4
, 1 8 4 . 1 4 0 , 1 4 3 . 0 , 1 2 8 . 1 6 0 , 1

7 7 , 1 8 5 ,1711
FD 1 0 7 8  DATA 1 6 9 , 1 6 5 , 1 6 3 , 0 . 1 2
0 , 1 2 0 . 2 4 8 , 2 5 5 . 1 9 3 , 1 2 8 , 1 2 8 .

0
.
1 7

05
B3 1 0 8 0  DATA 1 2 8 , 1 6 0 . 1 8 4 . 1 9 1
,
1 6

9 . 1 7 1 , 1 6 3 , 0 . 1 2 0 . 1 2 8
,
1
9 2
.
2 4 9 ,

1863
41 1 0 8 2  DATA 2 5 5 . 1 2 8 . 1 2 8 , 0 , 1 2 0 .

1 3 2 . 2 4 2 , 2 5 5 , 1 3 0 , 1 3 2 . 1 2
8
.
0
.
1 6

58
80 1 0 8 4  DATA 1 3 6 , 1 3 6 . 1 3 6 , 1 6 8 . 1 8

6 , 1 5 6 . 1 3 6 ' 0 . 0 . 0 . 0 . 2
5 5 , 1 3 0 9D9 1 0 8 6  DATA 2 5 5 , 0 , 0 , 2 5 5 . 1 2 8 . 1 8
4 . 1 9 1 , 1 3 7 . 1 3 7 , 1 3 9 . 1 9 1 . 0 .
1 6 1 7

9D 1 0 8 8  DATA 1 2 8 , 1 9 1 , 1 8 5 . 1 6 9
,
1
7

1 , 1 7 5 , 1 8 4 . 0 . 1 2 0 , 1 8 4 . 1 9 1 .
1 6 1
.
1867

18 1 0 9 0  DATA 1 6 1 , 1 6 3 , 1 7 9 . 0 . 1 2 8
, 1 0 4 . 1 9 1 , 1 6 1 . 1 6 2 . 1 6 4

,
1 0
4 , 0 , 1 6

77
18 1 0 9 2  DATA 1 2 8 . 1 8 4 , 1 9 1 , 1 7 1 , 1 6

9 . 1 6 9 , 1 6 0 , 0 , 1 2 8 . 1 8 4 . 1 9
1
.
1 3 9
.

1814
4C 1 0 9 4  DATA 1 3 7 . 1 3 7 , 1 2 0 . 0 , 1 2 8
, 1 8 4 . 1 8 8 , 1 6 2 , 1 6 1 . 1 6 1 . 1 0 5 .

0 , 1 571
OA 1 0 9 6  DATA 1 2 8 . 1 0 4 . 1 9 1 . 1 3 6
,
1 3

6 . 1 4 0 , 1 9 1 . 0 . 1 2 8 , 1 2 8 . 1
0 4
.
1 9 1
.

1737
BO 1 0 9 8  DATA 1 3 1 . 1 2 8 , 1 2 8 . 0 . 1 2 0 .

1 8 4 , 1 8 4 , 1 6 0 . 1 9 1 . 1 3 1 , 1 2 8
,
0 . 1
4

93
F6 1 1 0 0  DATA 1 2 8 , 1 0 4 . 1 9 1 , 1 3 6 . 1 4

0 , 1 5 4 , 1 8 5 . 0 . 1 2 8 , 1 0 4
,
1 9 1
, 1 6 0
.

1781
86 1 1 0 2  DATA 1 6 0 . 1 7 6 . 1 7 6 , 0 . 1 2 0
, 1 0 4 , 1 9 1 , 1 2 9 . 1 4 3 , 1 2 9 .

1 9 1 , 0
.
1 6

07
E4 1 1 0 4  DATA 1 2 8 , 1 8 4 . 1 9 1 , 1 2 9
,
1 2

9 , 1 3 1 . 1 9 1 . 0 . 1 2 8 , 1 8 4 . 1 9
1
.
1 6 1
.

1747
79 1 1 0 6  DATA 1 6 1 . 1 6 3 . 1 9 1 . 0 , 1 2 0 ,

1 8 4 , 1 9 1 . 1 3 7 , 1 3 7 . 1 3
9 , 1 4 3 , 0
.
1 5

74
AD 1 1 0 8  DATA 1 2 8 . 1 8 4 . 1 9 1 . 1 6 1 . 1 6

9 , 1 4 7 . 1 7 5 , 0 . 1 2 8 , 1 8 4 . 1 9 1
, 1 3 7 ,1795

A7 1 1 1 0  DATA 1 5 3 , 1 7 1 . 1 4 3 , 0 . 1 2
8 , 1 4 4 . 1 6 6 . 1 6 9 , 1 6 9 , 1 8

7 ,
1
8 7 , 0
.
1 6

17
A9 1 1 1 2  DATA 1 2 8 . 1 2 9 . 1 8 5 . 1 9 1 . 1 2

9 . 1 3 1 . 1 3 1 , 0 . 1 2 8 . 1 8 4
,
1
9 1 , 1 6 0
.

1687
01 1 1 1 4  DATA 1 6 0 , 1 6 3 . 1 9 1 . 0 , 1 2
8 , 1 5 2 , 1 9 1 . 1 6 0 . 1 6 0 , 1 4

7
.
1 4 3 , 0
.
1 5

95
ES 1 1 1 6  DATA 1 2 8 . 1 8 4 . 1 9 1 , 1 6 0 . 1 8

4 . 1 6 3 . 1 9 1 . 0 , 1 2 8 . 1 7 6 . 1 8
7
.
1 4 0
.

1032
87 1 1 1 8  DATA 1 4 0 . 1 3 9 , 1 7 6 . 0 . 1 2 8 .

1 4 3 , 1 3 9 . 1 8 4 . 1 8 4 , 1 4 0 . 1 4 3 .
0
.
1 5

16
C6 1 1 2 0  DATA 1 2 0 . 1 6 0 , 1 7 7 , 1 8 5 . 1
6 9 . 1 6 5 . 1 6 3 . 0 , 1 2 0 . 1 2 8

,
2
4 8 , 2 5 5
.

1906
1C 1 1 2 2  DATA 1 9 3 . 1 2 0 . 1 2 8 . 0 . 1 2 0
, 1 6 0 . 1 8 4 , 1 9 1 . 1 6 9 . 1

7
1
, 1 6 3
.
0
.
1 6

15
•E 1 1 2 4  DATA 1 2 8 , 1 2 8 . 1 9 2 . 2 4 9 , 2 5

5 . 1 2 8 , 1 2 8 . 0 . 1 2 0 . 1 3 2 . 2
4 2
.
2 5 5
.

1965
E6 1 1 2 6  DATA 1 3 0 , 1 3 2 . 1 2 0 , 0 . 1 3 6 .

1 3 6 . 1 3 6 , 1 6 8 . 1 8 6 . 1 5 6
, 1 3 6 , 0
.
- 1

PROGRAM, I TAL I C  SET

60 1 0 0  REM I  I TALI C •
94 1 1 0  S A6 2 9 7 6
42 1 2 0  PRI NT"ESC CODE FOR SET

CHR$(27)CHRS("SA/ 256
-
)"

23 1 3 0  1 3 - 0 : FO RX - 0 T0 1 1 : RE ADA:
8 - 8 P O KE S A4 . X , A: NE X T: S A

. . .
S A+ X : R

E ADA: I FABTHE N1
3 004 1 4 0  IFA>OTHENPRINT"DATA ERRO
R I N  LI NE " P E E K( 6 3 ) + FE E K(
6 4
)
*

256
5D 1 0 0 0  DATA 1 2 8 . 1 2 8 , 1 2 8 , 1 2 8 . 1 2

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

60
El 1 0 0 2  DATA 1 4 0 , 1 3 1 . 0 , 0 . 1 2 8 . 1 3 '

3 . 1 3 1 , 1 2 8 . 1 3 3 . 1 3 1 . 0
,
0 .
1 0 5 5

CC 1 0 0 4  DATA 1 4 4 , 2 4 4 , 1 5 6 , 2 4 7 . 1
5 6 . 1 5 1 . 0 . 0 . 1 2 0 . 1 2 8 . 1

6 4 , 2 3 4 , 1 752
04 1 0 0 6  DATA 1 7 1 . 1 4 6 , 0 . 0 . 1 2 8
,
1
7

6 , 1 3 7 . 1 7 3 , 1 6 4 . 1 3 1 , 0
, 0
.
1 2 2 6

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

,
1
2 8 , 1 3 3
.
1 4

96
1C 1 0 1 0  DATA 1 3 1 , 1 2 8 . 0 , 0 , 1 2 8 , 1 2

8 , 1 5 2 , 1 6 4 , 1 9 4 . 1 2 9 . 0 .
0 , 1 1 5 4AS 1 0 1 2  DATA 1 2 8 , 1 2 0 . 1 9 2 , 1 6 1 . 1 4
6 . 1 4 0 , 0 , 0 . 1 2 8 . 1 7 0 , 1 5 6 .
1 9 0
.
1 5

39
El  1 0 1 4  DATA 1 5 6 . 1 7 0 . 0 . 0 . 1 2 8
,
1
3

6 . 1 3 6 , 1 9 0 , 1 3 6 . 1 3 6 . 0 .
0
.
1 1 8 0

65 1 0 1 6  DATA 1 2 8 , 1 2 8 . 1 2 8 , 2 0 8 . 1 7
6 , 1 2 0 . 0 . 0 . 1 2 8 . 1 3 6 . 1
3 6
.
1 3 6
.
1 4

32
El  1 0 1 8  DATA 1 3 6 . 1 3 6 , 0 . 0 , 1 2 8 , 1 2

8 , 1 2 8 . 1 7 6 , 1 7 6 . 1 2 8 . 0 .
0 , 1 1 3 688 1 0 2 0  DATA 1 2 0 , 1 6 0 . 1 4 4 , 1 3 6 . 1 3
2 . 1 3 0 . 0 . 0 . 1 2 8 . 1 5 6
,
1
7 0 , 1 6 1
.
1 4

45
BO 1 0 2 2  DATA 1 4 9 , 1 4 2 . 0 . 0 . 1 2 0 . 1 2

8 , 1 6 0 . 1 8 6 . 1 6 7 , 1 2 8 . 0 .
0 , 1 1 8 052 1 0 2 4  DATA 1 2 8 . 1 7 6 . 1 7 0 , 1 6 9 . 1 6
9 , 1 3 4 . 0 . 0 . 1 2 8 . 1 4 4 , 1 6 1 . 1
6 5 , 1 544

05 1 0 2 6  DATA 1 5 5 . 1 2 9 . 0 , 0 , 1 2 0 . 1 3
6 . 1 4 0 . 1 7 0 , 1 5 7 . 1 3 9 . 0
,
0 .
1 1 5 4

1C 1 0 2 8  DATA 1 2 0 . 1 4 4 . 1 6 6 , 1 6 5 . 1 6
5 . 1 5 3 , 0 . 0 . 1 2 8 . 1 5 6
,
1 6
6
.
1 6 5 , 1 5

36
OC 1 0 3 0  DATA 1 6 5 , 1 5 3 . 0 , 0 . 1 2 8 . 1 6

0 . 1 4 5 , 1 3 7 . 1 3 3 . 1 3 1 , 0 . 0 . 1
1 5 2D8 1 0 3 2  DATA 1 2 0 . 1 4 4 . 1 7 0 , 1 6 5 . 1 6
5 , 1 5 4 . 0 , 0 , 1 2 8 . 1 6 6 . 1 6 9 .
1 6 9 , 1 558

A3 1 0 3 4  DATA 1 5 3 , 1 4 2 . 0 , 0 . 1 2 8 , 1 2
8 , 1 4 4 , 1 4 8 . 1 3 2 , 1 2 0 . 0 , 0
,
1 1 0
3

5E 1 0 3 6  DATA 1 2 8 . 1 2 8 , 2 0 8 , 1 8 0 . 1
3 2 , 1 2 8 , 0 . 0 . 1 2 8 . 1 3 6 , 1 4 0 . 1

6 2
.
1 4

78
51 1 0 3 0  DATA 1 6 1 , 1 2 9 , 0 . 0 , 1 2 0 , 1 4

4 , 1 4 8 . 1 4 8 . 1 4 8 , 1 3 2 , 0 , 0 . 1 1
3 886 1 0 4 0  DATA 1 2 8 , 1 6 0 , 1 6 1 . 1 4 5 . 1 3
8 , 1 3 2 , 0 . 0 . 1 2 8 . 1 2 8 , 1 9 4 .
1 5 3 , 1 467

A2 1 0 4 2  DATA 1 3 7 , 1 3 4 , 0 . 0 , 1 2 8 . 1 5
8 . 1 6 1 . 1 7 3 , 1 7 3 . 1 6 9 . 1 4 2 . 0
,
1
3 7 5

F5 1 0 4 4  DATA 1 2 0 , 1 8 4 . 1 6 4 , 1 6 2 . 1 4
6 , 1 7 4 . 0 , 0 . 1 2 8 . 1 7 6 . 1
7 4 , 1 6 5
.
1 6

01
A3 1 0 4 6  DATA 1 6 4 . 1 5 2 . 0 , 0 , 1 2 8 . 1 5

2 . 1 6 4 . 1 6 2 . 1 6 2 . 1 4 8 . 0 . 0 . 1 2 3
2
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9C 1 0 4 8  DATA 1 2 8 , 1 5 6 , 1 6 2 . 1 6 2 , 1 5
6
.
1
6
3
.
0
,
0
.
1
2
8
.
1
5
2
.
1
7
2
.
1
7
0
.
1
5

49
55 1 0 5 0  DATA 1 7 0 . 1 3 2 . 0 . 0 , 1 2 8 . 1 9

2
.
2
0
0
.
1
9
0
.
1
3
7
.
1
2
9
.
0
.
0
.
1
2
7
8

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

59
15 1 0 5 4  DATA 1 6 4 . 1 5 2 , 0 . 0 , 1 2 8 . 1 2

8 , 1 8 0
,
1 7
2 . 1 6 5
.
1 2 9 . 0
.
0 . 1 2 1
8

05 1 0 5 6  DATA 1 2 8 . 1 7 6 . 1 9 2 , 1 8 0 . 1 4
1 , 1 2 9
.
0
.
0 . 1 2 8
.
1 6 0 . 1
5 8 , 1 3
7 . 1 5

29
D7 1 0 5 8  DATA 1 8 0 . 1 6 2 . 0 . 0 . 1 2 8 . 1 2

8
.
1
8
4
.
1
6
6
.
1
6
5
.
1
3
1
.
0
.
0
.
1
2
4
4

10 1 0 6 0  DATA 1
2
8
.
1 8 8 . 1 3 0 . 1 4
0 . 1 6

2
.
1
5
6
.
0
,
0
,
1
2
8
.
1
7
6
.
1
4
2
.
1
3
2
,
1
4

82
4D 1 0 6 2  DATA 1 7 8
.
1 4 0 , 0 , 0 . 1 2 8 . 1
8

4
.
1
6
4
,
1
6
2
.
1
4
6
.
1
4
0
,
0
.
0
.
1
2
4
2

C8 1 0 6 4  DATA 1 2 8 . 2 4 8 . 1 5 0 , 1 6 2 , 1 6
2
.
1
5
6
.
0
,
0
.
0
.
1
3
6
.
1
4
8
.
2
1
0
.
1
5
0
0

A6 1 0 6 6  DATA 1 7 8 . 1 5 8 . 1 2 8 . 0 . 1 2 8 ,
1 6 2
.
1 5 8
,
1 3 2
. .
1 3 0
.
1 3 2
,
0 . 0
.
1 3 0
6

58 1 0 6 8  DATA 1 2 8 . 1 6 0 , 1 6 4 . 1 7 0 . 1 7
0
.
1
4
6
.
0
,
0
.
1
2
8
.
1
2
8
,
1
8
0
.
1
7
4
.
1
5

48
4F 1 0 7 0  DATA 1 6 5 . 1 4 4 . 0 . 0 , 1 2 8 . 1 8

4
.
1
6
6
.
1
6
0
,
1
5
2
.
1
6
6
,
0
,
0
,
1
2
6
5

4D 1 0 7 2  DATA 1 2 8 . 1 5 2 . 1 6 6 . 1 6 0 . 1 4
4 , 1 4
2 . 0 ,
0 , 1 2
8 . 1 8
8 . 1 4
6 , 1 8
4 . 1 5

38
53 1 0 7 4  DATA 1 4 4 , 1 4 2 . 0 , 0 , 1 2 8 . 1 6

0
,
1
5
0
.
1
3
6
.
1
8
0
.
1
3
0
,
0
.
0
.
1
1
7
0

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

96
65 1 0 7 8  DATA 1 6 6 . 1 4 6 . 0 , 0 . 1 2 8 . 2 2

4 , 2 2 0
.
1 9 5 . 1
2 9 . 1 2
9 . 0 . 0
, 1 3 3 7

78 1 0 8 0  DATA 1 2 8 . 2 0 0 . 2 4 8 , 2 0 6 . 2 0
1
.
1
9
2
,
0
.
0
,
1
2
8
,
1
9
2
.
1
9
2
.
2
2
5
.
1
9

12
64 1 0 8 2  DATA 1 5 7 , 1 3 1 . 0 . 0 , 1 2 8 . 1 2

8
.
2
2
8
.
1
5
4
.
1
3
5
,
1
3
0
,
4
,
0
,
1
1
9
5

47 1 0 8 4  DATA 1 3 6 , 1 3 6 . 1 3 6 , 1 6 8 . 1 5
4
.
1
4
0
,
0
.
0
.
1
3
6
,
1
3
6
.
1
3
6
,
1
3
6
.
1
4

14
IA 1 0 8 6  DATA 1 3 6 , 1 3 6 . 0 . 0 , 1 2 8 . 1 5

6 , 1 6 2
.
1 6 1 . 1
5 7 , 1 6
3 . 0 , 0
. 1 1 9 9

3E 1 0 8 8  DATA 1 2 8 . 1 8 4 , 1 6 7 . 1 6 5 . 1 6
5
.
1
5
4
.
0
,
0
.
1
2
8
.
1
5
6
.
1
6
2
.
1
6
1
.
1
5

70
47 1 0 9 0  DATA 1 6 1 . 1 4 6 . 0 . 0 . 1 2 8 . 1 8

4 ,
1
6
7
,
1
6
1 .
1
4
5 ,
1
4
2 .
0 .
0 ,
1
2
3
4

78 1 0 9 2  DATA 1
2 8 . 1 8 4 , 1 6 7
. 1 6 5 , 1 6

5 , 1 2
9
,
0 . 0 ,
1 2 8 .
1 8 4 .
1 3 5 .
1 3 3 .
1 5

18
5D 1 0 9 4  DATA 1 3
3 . 1 2 9 , 0 . 0 . 1
2 8 , 1 5

6 , 1 6 2
.
2 2 5 . 1
6 9 . 1 5
4 , 0 . 0
, 1 2 5 6

80 1 0 9 6  DATA 1 2 8 . 1 8 4 . 1 3 5 . 1 3 2 . 1 8
8
.
1
3
5
.
0
.
0
,
1
2
8
.
1
2
8
.
1
6
0
,
1
8
5
.
1
5

03
2C 1 0 9 8  DATA 1 6
7
.
1 2 9 . 0 , 0 , 1 2 8 .
1 5

2 , 1 6 0
.
1 6 1 . 1
5 3 . 1 3
5 . 0 , 0
. 1 1 8 5

9C 1 1 0 0  DATA 1 2 8 . 1 8 4 . 1 4 3 . 1 4 8 . 1 6
2 , 1 2 9
.
0 . 0 , 1
2 8 , 1 8
4 , 1 6 6
.
1 6 1 . 1
5

33
11 1 1 0 2  DATA 1 6 0 . 1 4 4 . 0 . 0 . 1 2 8 . 1 9

0 , 1 2 9 ,
1 4 2 . 1
6 1 . 1 5
8 . 0 . 0 .
1 2 1 2

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

02
57 1 1 0 6  DATA 1 4 5 , 1 4 2 . 0 . 0 , 1 2 8 , 1 8

4
.
1
4
3
.
1
3
7
.
1
3
7
.
1
3
4
.
0
.
0
,
1
1
5
0

82 1 1 0 8  DATA 1
2 8 , 1 5 6 . 1 6 2
, 1 6 9 . 1 4

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

42
CE 1 1 1 0  DATA 1 6 9
,
1 3 4 , 0 , 0 , 1 2 8 . 1
4

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

40 1 1 1 2  DATA 1 2 8
.
1 2 9 . 1 8 5 . 1 3 5 ,
1 2

9
.
1
2
9
,
0
.
0
.
1
2
8
.
1
5
2
.
1
6
7
.
1
6
0
,
1
4

42
9F 1 1 1 4  DATA 1 8 4
.
1
3 5 . 0 . 0 . 1 2 8 . 1 5

2 , 1 6 7
.
1 6 0
.
1 4 4 . 1
4 3 . 0 .
0 . 1 2 1
3

CO 1 1 1 6  DATA 1 2 8 . 1 5 8 . 1 6 1 , 1 5 2 . 1 6
0 , 1 5 9
.
0
,
0
,
1 2 8 , 1
6 0 . 1 4
7 . 1 4 0
. 1 4

93
D6 1 1 1 8  DATA 1 4 0
. 1
7
9 , 1 2 8 . 0 . 1 2 8 .

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

66 1 1 2 0  DATA 1 2 8
,
1 6 2 , 1 7 7 . 1 7 3 .
1 6

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

11
94 1 1 2 2  DATA 1 3 6
.
1 3 6 , 0 , 0 . 0 , 0 . 0
.

0 , 0 . 0 . 0 . 0 . 2 7 2
BB 1 1 2 4  DATA 0
.
0 . 0 . 0 . 0 . 0 . 0
. 0 . 0 .

0 . 0 . 0 , 0
05 1 1 2 6  DATA 0 , 0
,
0
. 0 , 0 . 0 . 0 . 0 . 0

0 . 0 . 0 , - 1
4F 1 1 2 8  DATA 1 2 8 . 1 2 8

PROGRAM: G O THI C  S E T

8D 1 0 0  RE M *  G O THI C *
8 3  1 1 0  S A * 6 1 4 4 0
42 1 2 0  P R I N T
-
E S C  
C O D E  
F O R  
S E
T  
*

C H R S (
2 7
1 C H R
V
-
S A /
2 5 6 " )
"

23 1 3 0  8 - 0 ,
F O R X
-
0 T 0 1 1 J E A
D A : B * 1 3

- 0 -
A :
P O
K E
S A
I
.
X ,
A N
E X
T :
S A
* S
A f
X :
R

E ADA:I FA* BTHE N1 3 0
04 1 4 0  I FA>O THE NP RI NT"DATA ERRO

R I N  L I NE - P E E K( 6 3 ) 1 . P E E K( 6 4 ) *
256

39 1 0 0 0  DATA 1 2 8 . 1 2 8 . 1 2 8 , 1 2 8 , 1 2
8
.
1
2
8
.
1
2
8
.
1
2
8
,
1
2
8
.
1
2
8
,
1
2
8
,
2
2

2 , 1 6 3 0
37 1 0 0 2  DATA 2 3 9 . 1 2 8 , 1 2 8 . 1 2 8 . 1 2

8
.
1
3
8
,
1
3
5
.
1
3
0
,
1
2
8
.
1
3
8
.
1
3
5
.
1
3

0 , 1 6 8 5
D1 1 0 0 4  DATA 1 4 8
.
2 5 4 . 1 9 0 . 1 4 8 ,
2 1

2
.
1
9
0
.
1
9
0
,
1
4
8
.
1
2
8
,
1
6
4
.
1
7
4
,
2
3

5 , 2 1 8 1
Al  1 0 0 6  DATA 2
3 5 . 1 8 6 . 1 4 6
, 1 2 8 . 1 2

8
.
2
2
7
,
1
7
9
,
1
5
2
,
1
4
0
.
2
3
0
.
2
2
7
.
1
2

8 , 2 1 0 6
2C 1 0 0 8  DATA 1 2 8 . 1 4 6 . 1 8 3 . 2 3 7 . 1 5

7 , 1 7 8
.
1 6 8
.
2 3 6 , 1
2 8 . 1 2
8 , 1 2 8
. 1 2

8 . 1 9 4 5
1E 1 0 1 0  DATA 1 3 8 . 1 3 5 , 1 3 0 . 1 2 8 . 1 2

8
.
1
2
8
.
1
5
6
,
1
9
0
.
2
2
7
,
1
9
3
.
1
2
8
.
1
2

8 . 1 8 0 9
C5 1 0 1 2  DATA 1 2 8
,
1 2 8 , 1 9 3 , 2 2 7 ,
1 9

0
.
1
5
6
.
1
2
8
.
1
2
8
.
1
3
6
,
1
7
0
.
1
9
0
,
1
5

6 . 1 9 3 0
AE 1 0 1 4  DATA 1 5 6 . 1 9 0 . 1 7 0 , 1 3 6 . 1 2

8 , 1 3 6
,
1 3 6 , 1
9 0 . 1 9
0 . 1 3 6
,
1 3 6 , 1
2

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

2 , 1 2 8 , 1 2 8
.
1 2 8 . 1 2 8 , 1
4 4 . 1 3 6 , 1 4

0 . 1 8 4 4
A3 1 0 1 8  DATA 1 3 6 . 1 3 6 . 1 3 6 . 1 3 6 . 1 2

8
.
1
2
8
.
1
2
8
.
1
7
6
,
1
7
6
.
1
9
2
.
1
2
8
.
1
2

8 . 1 7 2 8
54 1 0 2 0  DATA 1 2 8
.
1 6 0 , 1 7 6 . 1 5 2 ,
1 4

0
.
1
3
4
.
1
3
1
.
1
2
9
.
1
2
8
.
1
9
0
,
2
5
5
.
2
0

1 , 1 9 2 4
54 1 0 2 2  DATA 1 9 7
.
2 5 5 , 1 9 0 . 1 2 8 ,
1 2

8 , 1 3 6 , 1
9 6 . 2 5 4 .
1 9 1 , 1 6
0 . 1 2 8 . 1
2

8 , 2 0 9 1
D9 1 0 2 4  DATA 1 2 8 . 1 9 4 , 2 2 7 . 2 4 5 . 2 3

3
.
2
3
9
.
1
9
8
,
1
2
8
.
1
2
8
,
1
6
2
.
2
2
7
.
2
0

1 . 2 3 1 0
7A 1 0 2 6  DATA 2 0 1 . 2 3 7 . 1 8 2 . 1 2 8 . 1 4

4 , 1 5 2 , 1 4 8
.
1 4 6 , 2 5 5 , 2
5 5 . 1 7 6 , 1 2

8 . 2 1 5 2
2C 1 0 2 8  DATA 1 2 8 , 1 6 7 , 2 1 3 . 1 9 7 , 2 0

5
.
2
2
1
.
1
8
4
,
1
2
8
.
1
2
8
,
1
9
0
,
2
5
5
,
2
0

9 . 2 2 2 5
EB 1 0 3 0  DATA 2 0 1 . 2 5 1 . 1 7 6 , 1 2 8 . 1 2

8
.
1
3
0
,
1
3
1
.
2
4
3
.
2
5
1
.
1
6
7
,
1
3
1
.
1
2

8 , 2 0 6 5
06 1 0 3 2  DATA 1 2 8 . 1 8 2 , 2 3 7 , 2 0 1 . 2 0

1 , 2 1 9
.
1 8 2
.
1 2 8 . 1
2 8 . 1 5
0 . 1 7 5
. 2 0

1 , 2 1 3 2
AA 1 0 3 4  DATA 2
2 9 . 1 9 1 . 1 5 8
. 1 2 8 . 1 2

8
.
1
2
8
.
1
6
0
.
1
8
0
.
1
5
0
.
1
3
0
.
1
2
8
.
1
2

8 . 1 8 3 8
54 1 0 3 6  DATA 1 2 8
.
1 2 8 . 1 9 2 . 1 8 0 ,
1 8

2
.
1
3
0
,
1
2
8
,
1
2
8
.
1
2
8
,
1
3
6
.
1
5
6
,
1
8

2 . 1 7 9 8
OF 1 0 3 8  DATA 2 2
7
,
1 9 3 . 1 9 3 . 1 2 8
. 1 2

8
.
1
4
8
,
1
4
8
.
1
4
8
,
1
4
8
.
1
4
8
,
1
4
8
.
1
2

8 . 1 8 8 5
04 1 0 4 0  DATA 1 2 8 . 1 9 3 . 1 9 3 . 2 2 7 . 1 8

2
.
1
5
6
,
1
3
6
.
1
2
8
.
1
2
8
.
1
3
6
.
1
3
4
.
1
6

3 . 1 9 0 4
D1 1 0 4 2  DATA 2 3
5 . 1 4 3 . 1 3 4 . 1
2 8 , 1 2

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

8 , 2 1 0 4
45 1 0 4 4  DATA 1 2 8
.
1 4 8 . 1 8 6 . 1 7 0 .
1 7

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

1 . 1 9 6 4
53 1 0 4 6  DATA 1
6 4 . 1 6 2 . 1 5 8
, 1 5 6 . 1 2

8
.
1
6
0
,
1
5
6
.
1
9
0
.
1
6
2
.
1
6
6
,
1
6
2
.
1
4

4 . 1 9 0 8
8F 1 0 4 8  DATA 1
2 8 . 1 6 0 . 1 5 6
, 1 9 0 , 1 6

2 , 1 6 5
.
1 9 1
.
1 9 1 . 1
2 8 . 1 5
6 . 1 9 0
, 1 7

8 . 1 9 9 5
85 1 0 5 0  DATA 1 7 0
.
2 3 8 . 1 8 0 . 1 2 8 .
1 2

8 , 1 3 6
.
1 9 6 . 1
9 0 . 1 9
1 , 1 4 9
.
1 3 3 . 1
2

9 . 1 9 6 8
82 1 0 5 2  DATA 1 2
8 . 1
7
2 , 2 2 2 . 2 1 0 . 2 0

2
.
2
5
4
.
1
8
8
.
1
3
2
.
1
2
8
.
1
3
0
.
1
9
1
.
1
5

9 . 2 1 1 6

AA 1 0 5 4  DATA 1 3 2 . 1 9 6 . 2 5 2 . 1 8 4 . 1 2
8 . 1 4 4 , 1 6 8  1 8 9
. 1 8
7
.
1 6 0 . 1 4 4 . 1 3

6 , 2 0 2 0
67 1 0 5 6  DATA 1 2 8 . 1 6 0 . 1 9 2 , 2 0 0 . 2 5

3
.
1
8
5
,
1
4
4
.
1
2
8
,
1
2
8
.
1
3
0
,
1
9
1
.
1
9

1 . 2 0 3 0
2E 1 0 5 8  DATA 1
6 8 . 1 5 6 . 1 8 0
. 1 4 4 . 1 2

8 , 1 9 2
.
1 6 2 . 1
9 0 , 1 9
1 . 1 4 4
,
1 2 8 , 1
2

8 . 1 9 1 1
68 1 0 6 0  DATA 1 2 8 . 1 9 0 . 1 5 8 . 1 3 2 . 1 4

0 , 1 6 6
.
1 9 0 . 1
5 6 . 1 2
8 . 1 9 0
,
1 5 8 , 1
3

2 , 1 8 6 8
8D 1 0 6 2  DATA 1 9 4 , 1 9 0 . 1 8 8 . 1 4 4 . 1 2

8
.
2
2
0
.
1
9
0
.
1
7
8
.
1
7
1
.
1
9
0
,
1
5
8
.
1
2

9 . 2 0 8 0
D2 1 0 6 4  DATA 1 2 8 . 1 3 2 . 2 5 4 . 2 5 4 , 1 4

6
.
1
6
2
,
1
5
8
.
1
4
0
,
1
2
8
.
1
5
6
,
1
5
8
,
1
6

2 , 1 9 7 8
22 1 0 6 6  DATA 1 4
6 . 2 5 4 . 2 5 4 . 1
6 0 . 1 2

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

2 . 1 9 9 8
92 1 0 6 8  DATA 1 2 8 . 1 9 6 . 1 7 4 . 1 8 6 . 1 7

4
.
1
8
6
.
1
4
5
.
1
2
8
.
1
2
8
.
1
4
0
.
1
3
2
.
1
5

8 . 1 8 7 5
F8 1 0 7 0  DATA 1 9 1 , 1 6 4 , 1 5 0 . 1 2 8 . 1 2

8
.
1
5
6
,
1
9
0
.
1
6
0
.
1
4
4
,
1
9
0
.
1
9
0
,
1
4

4 . 1 9 3 5

CGI UTILITY
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C64 UTILITY

78 1 0 7 2  DATA 1 2 8 . 1 3 2 . 1 4 2 . 1 5 8 . 1
7 6 , 1 8 0 , 1 5 8 . 1 4 2 , 1 2 8 . 1 5 6 , 1 5 8 . 1

76, 1834
E0 1 0 7 4  DATA 1 5 6 . 1 7 6 . 1 5 8 . 1 5 6 . 1 4

4 . 1 6 2 . 1 8 2 . 1 5 6 . 1 5 6 . 1 8 2 . 1 6 2 . 1 3
2, 1922

44 1 0 7 6  DATA 1 2 8 . 1 3 2 . 1 7 4 . 2 2 2 , 2 0
8 . 2 4 4 , 1 9 0 . 1 5 8 . 1 2 8 , 1 2 9 . 2 0 2 , 2 0
2. 2117

C3 1 0 7 8  DATA 1 9 0 . 1 8 6 . 1 4 4 , 1 2 8 . 1 2
8 , 1 2 8 , 2 5 5 . 2 5 5 . 1 9 3 , 1 9 3 , 1 2 8
,
1 2
8, 2056

17 1 0 8 0  DATA 128, 2013. 232. 254, 22
1 , 2 0 1 . 2 0 2 , 1 6 0 , 1 2 8 . 1 2 8 , 1 9 3 , 1 9
3, 2248

75 1 0 8 2  DATA 2 5 5 . 2 5 5 . 1 2 8 , 1 2 8 . 1 2
8 , 1 3 2 . 1 3 4 . 2 5 5 , 2 5 5 . 1 3 4 . 1 3 2
,
1 2
8, 2064

69 1 0 8 4  DATA 1 2 8 . 1 4 0 . 1 5 8 . 1 9 1 . 1 4
0 , 1 4 0 . 1 4 0 . 1 4 0 , 1 5 2 , 1 5 2 . 1 5 2 , 1 5
2. 1785

IC 1 0 8 6  DATA 1 5 2 . 1 5 2 , 1 5 2 , 1 5 2 . 1 2
8 . 1 9 2 , 1 8 8 , 1 5 8 . 1 4 5 . 2 5 5 , 1 9 0
,
1
6

0. 2024
FC 1 0 8 8  DATA 1 2 8 . 2 2 6 . 1 9 1 . 1 7 3 . 1 6

5 . 1 5 9 , 1 3 8 . 1 2 8 . 1 2 8 , 1 5 6 . 1 9 0 . 1
77, 1959

36 1 0 9 0  DATA 2 5 5 . 1 6 1 , 1 4 6 , 1 2 8 , 1 2
8 , 1 9 2 , 1 6 1 , 1 9 1 . 1 6 3 . 1 6 3 . 1 9 1
,
1
5

8, 2037
08 1 0 9 2  DATA 1 2 8 , 1 5 6 . 1 9 0 . 2 2 9 , 2 5

5 , 2 2 9 , 1 6 1 . 1 2 8 , 1 2 8 . 1 9 2 . 2 0 9 . 1 9
0, 2195

7A 1 0 9 4  DATA 1 9 1 . 1 3 7 , 1 3 7 , 1 3 0 . 1 2
8 . 1 8 8 . 2 5 0 , 1 9 5 . 2 1 1 , 2 5 0 , 1
7
8
, 1 2

8, 2123
E6 1 0 9 6  DATA 1 2 8 . 1 9 4 . 1 9 0 . 1 9 1 , 1 3

3 . 1 9 4 . 1 9 0 , 1 5 6 , 1 2 8 . 1 9 2 . 1 6 0 . 1 9
0. 2046

36 1 0 9 8  DATA 1 9 1 . 1 4 6 . 1 2 8 . 1 2 8 . 1 2
8 . 1 6 0 , 2 0 8 , 1 9 3 . 2 5 5 . 1 9 0 , 1 3 0 . 1 2
8. 1985

E4 1 1 0 0  DATA 1 2 8 . 1 9 4 . 2 5 5 , 2 1 6 . 1 8
2 . 2 2 6 . 2 2 4 . 1 2 8 . 1 2 8 . 1 9 2 . 2 5 2 . 1
90, 2315

1C 1 1 0 2  DATA 2 2 7 , 2 2 4 . 1 9 2 , 1 2 8 , 2 5
2 , 1 9 0 , 1 3 1 . 1 9 0 . 1 5 6 . 1 9 5 . 1 9 0 , 1 5
6. 2231

DI 1 1 0 4  DATA 1 9 4 , 1 9 1 . 1 9 1 . 1 3 0 , 1 9
5 . 1 9 1 . 1 9 0 . 1 2 8 , 1 2 8 , 1 9 2 . 1 9 0 . 1 9
1, 2111

85 1 1 0 6  DATA 2 0 1 . 1 9 7 , 1 9 0 , 1 5 9 . 1 2
8 . 1 9 6 , 1 9 1 . 1 9 1 , 1 4 5 , 1 4 3 . 1 4 2 . 1 2
8. 2011

88 1 1 0 8  DATA 1 2 8 , 1 5 8 . 1 9 1 . 1 6 9 , 1 6
5 . 2 5 5 . 2 2 2 , 1 9 2 , 1 9 2 , 1 8 8 , 1 9 0 . 1 6
9. 2219

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

8, 2139
FC 1 1 1 2  DATA 1 2 8 , 1 7 8 , 1 3 9 , 2 0 7 . 1 9

1 . 1 9 1 , 1 4 7 , 1 2 9 . 1 2 8 . 1 8 8 . 2 5 4 . 1 9
3, 2073

50 1 1 1 4  DATA 1 9 6 . 2 5 4 . 1 9 1 . 1 2 8 . 1 2
8 , 1 3 2 , 1 5 8 , 1 9 1 . 2 2 4 . 2 2 6 , 1 9 0 . 1 5
9, 2177

8A 1 1 1 6  DATA 1 2 8 . 1 5 8 . 1 9 1 , 1 9 6 , 1 9
0 . 2 2 5 . 2 5 2 , 1 9 1 , 1 2 8 . 1 9 2 . 2 2 7 , 2 1
5. 2293

03 1 1 1 8  DATA 1 4 1 , 2 2 0 . 2 4 3 . 2 2 7 , 1 2
8 . 1 2 9 , 1 9 1 . 2 5 4 . 2 0 8 , 2 1 7 . 2 0 6 . 1 6
6. 2330

BF 1 1 2 0  DATA 1 2 8 , 1 6 0 , 2 1 0 , 2 0 2 , 2 3
7 , 1 9 1 . 1 8 7 . 1 4 4 . 1 4 0 . 1 4 0 . 1 4 0 . 2 5
5. 2134

34 1 1 2 2  DATA 2 5 5 . 1 4 0 . 1 4 0 . 1 4 0 , 1 4

1

9 , 1 4 9 . 1 7 0 , 1 7 0 . 1 2 8 . 1 2 8 . 1 2 8 , 1 2
8. 1825

AO 1 1 2 4  DATA 1 2 8 , 1 2 8 . 1 2 8 . 2 5 5 . 2 5
5 . 1 2 8 . 1 2 8 . 1 2 8 , 1 4 9 , 1 4 9 . 1 7 0 , 1 7
0, 1916

38 1 1 2 6  DATA 1 4 9 . 1 4 9 . 1 7 0 . 1 7 0 . 2 3
0 . 2 0 4 . 1 5 3 . 1 7 9 . 2 3 0 , 2 0 4 . 1 5 3 . 1 7
9 . - 1

1 PROGRAM: CONDENSED SET

62 I G O  REM *  CONDENSED *
8A 1 1 0  SA* .62208
42 1 2 0  PRI NT"ESC CODE FOR SET -

CHR$(27)CHRS( 'S A / 2 5 6 " ) "
23 1 3 0  1: 10: FORX* 0T011: READA: 88

4A: POKESAI -X. A: NEXT: SA-. SA
4
-X; R
EADAIFA* .BTHEN130

04 1 4 0  IFA>OTHENPRINT"DATA ERRO
R I N  LI NE"PEEK(63)+PEEK(64)*
256

40 1 0 0 0  DATA 1 2 8 . 1 2 8 . 1 2 8 . 1 2 8 . 0 .
0 . 0 . 0 . 1 2 8 , 1 2 8 , 2 2 3 , 1 2 8 , 1 1 1 9

37 1 0 0 2  DATA 0 . 0 . 0 . 0 , 1 3 5 , 1 2 8 . 1 3
5 . 1 2 8 , 0 , 0 , 0 , 0 . 5 2 6

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

DO 1 0 0 6  DATA 0 . 0 . 0 , 0 , 2 4 3 . 1 3 6 , 2 3
1 . 1 2 8 , 0 , 0 . 0 . 0 , 7 3 8

DC 1 0 0 8  DATA 2 5 5 , 2 1 7 , 1 6 6 , 2 0 8 . 0 ,
0 , 0 , 0 . 1 2 8 . 1 3 9 , 1 3 5 . 1 2 8 . 1 3 7 6

41 1 0 1 0  DATA 0 . 0 , 0 . 0 . 1 5 6 , 1 6 2 , 1 9
3 , 1 2 8 . 0 . 0 . 0 , 0 , 6 3 9

7E 1 0 1 2  DATA 1 9 3 . 1 6 2 . 1 5 6 , 1 2 8 . 0 .
0 . 0 . 0 . 1 7 0 . 1 5 6 , 1 7 0 . 1 2 8 , 1 2 6 3

77 1 0 1 4  DATA 0 , 0 . 0 . 0 . 1 3 6 , 1 9 0 . 1 3
6 . 1 2 8 . 0 , 0 , 0 . 0 . 5 9 0

82 1 0 1 6  DATA 1 9 2 . 2 4 0 . 1 7 6 , 1 2 8 , 0 .
0 , 0 . 0 . 1 3 6 , 1 3 6 , 1 3 6 . 1 2 8 . 1 2 7 2

54 1 0 1 8  DATA 0 . 0 . 0 . 0 . 1 2 8 . 1 7 6 . 1
7 6 . 1 2 8 , 0 . 0 . 0 . 0 , 6 0 8
99 1 0 2 0  DATA 1 7 6 , 1 4 0 . 1 3 1 . 1 2 8 . 0 .

0 , 0 , 0 . 1 9 1 . 1 6 1 , 1 9 1 , 1 2 8 . 1 2 4 6
25 1 0 2 2  DATA 0 , 0 . 0 . 0 . 1 6 4 . 1 9 1 , 1 6

0 , 1 2 8 . 0 . 0 , 0 . 0 , 6 4 3
26 1 0 2 4  DATA 1 7 7 . 1 6 9 . 1 6 6 , 1 2 8 . 0 ,

0 . 0 . 0 , 1 6 1 . 1 6 5 . 1 5 5 . 1 2 8 , 1 2 4 9
AD 1 0 2 6  DATA 0 . 0 . 0 . 0 . 1 4 3 . 1 3 6 . 1 9

0 . 1 2 8 , 0 , 0 , 0 . 0 . 5 9 7
FO 1 0 2 8  DATA 1 6 7 . 1 6 5 . 1 5 3 , 1 2 8 , 0 .

0 . 0 . 0 . 1 5 6 , 1 6 6 . 1 5 3 . 1 2 8 , 1 2 1 6
79 1 0 3 0  DATA 0 , 0 . 0 . 0 . 1 2 9 , 1 7 7 . 1 4

1 , 1 3 1 , 0 . 0 , 0 , 0 , 5 7 8
88 1 0 3 2  DATA 1 9 1 . 1 6 5 , 1 9 1 , 1 2 8 . 0 .

0 . 0 . 0 , 1 6 6 . 1 5 3 , 1 4 2 , 1 2 8 , 1 2 6 4
E3 1 0 3 4  DATA 0 , 0 . 0 . 0 , 1 2 8 , 1 4 8 . 1 4

8 , 1 2 8 . 0 . 0 . 0 , 0 , 5 5 2
D7 1 0 3 6  DATA 1 2 8 . 2 1 2 . 1 8 0 . 1 2 8 , 0 .

0 , 0 , 0 . 1 3 6 . 1 4 8 , 1 6 2 , 1 2 8 . 1 2 2 2
63 1 0 3 8  DATA 0 , 0 , 0 . 0 . 1 4 8 . 1 4 8 , 1 4

8 , 1 2 8 . 0 . 0 , 0 , 0 . 5 7 2
73 1 0 4 0  DATA 1 6 2 , 1 4 8 . 1 3 6 . 1 2 8 . 0 .

0 , 0 . 0 . 1 9 5 , 2 1 7 , 1 3 5 , 1 2 8 . 1 2 4 9
31) 1 0 4 2  DATA 0 , 0 , 0 , 0 . 1 9 0 . 2 1 7 , 2 1

7 , 2 2 2 . 0 . 0 , 0 , 0 . 8 4 6
18 1 0 4 4  DATA 1 8 6 . 1 7 0 , 1 9 0 . 1 2 8 . 0 ,

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

2 , 1 2 8 . 0 , 0 . 0 , 0 . 6 4 2
09 1 0 4 8  DATA 1 9 0 . 1 6 2 . 1 9 1 . 1 2 8 , 0 .

0 . 0 , 0 , 1 9 0 , 1 7 0 . 1 7 4 , 1 2 8 , 1 3 3 3
41 1 0 5 0  DATA 0 . 0 . 0 . 0 , 2 0 0 , 1 9 0 . 1 3

7 , 1 2 8 . 0 . 0 . 0 , 0 , 6 5 5

D1 1 0 5 2  DATA 2 2 2 . 2 1 0 . 2 5 4 , 1 2 8 . 0 .
0 . 0 , 0 . 1 9 1 . 1 3 0 , 1 9 0 . 1 2 8 . 1 4 5 3

FB 1 0 5 4  DATA 0 , 0 , 0 , 0 . 1 6 5 . 1 8 9 . 1 6
0 , 1 2 8 . 0 . 0 . 0 . 0 . 6 4 2

F3 1 0 5 6  DATA 1 6 0 , 1 9 7 . 2 5 3 . 1 2 8 . 0 .
0 . 0 , 0 . 1 9 1 . 1 3 6 . 1 8 2 , 1 2 8 , 1 3 7 5

78 1 0 5 8  DATA 0 . 0 , 0 , 0 , 1 6 1 . 1 9 1 , 1 6
0 , 1 2 8 , 0 . 0 , 0 . 0 , 6 4 0

9C 1 0 6 0  DATA 1 9 0 , 1 4 0 . 1 9 0 . 1 2 8 , 0 .
0 , 0 , 0 , 1 9 0 . 1 3 0 . 1 8 8 , 1 2 8 , 1 2 8 4

D6 1 0 6 2  DATA 0 . 0 . 0 , 0 . 1 9 0 . 1 6 2 . 1 9
0 , 1 2 8 . 0 . 0 . 0 . 0 , 6 7 0

2E 1 0 6 4  DATA 2 5 4 , 1 6 2 , 1 9 0 . 1 2 8 . 0 ,
0 . 0 , 0 , 1 9 0 . 1 6 2 . 2 5 4 . 1 2 8 , 1 4 6 8

C9 1 0 6 6  DATA 0 , 0 . 0 , 0 . 1 9 0 . 1 3 0 , 1 3
4 . 1 2 8 , 0 , 0 . 0 , 0 . 5 8 2

AO 1 0 6 8  DATA 1 7 4 . 1 7 0 , 1 8 6 . 1 2 8 . 0 .
0 . 0 . 0 . 1 3 0 . 1 9 1 , 1 6 2 . 1 2 8 , 1 2 6 9

12 1 0 7 0  DATA 0 , 0 . 0 . 0 , 1 5 8 , 1 6 0 , 1 9
0 , 1 2 8 , 0 , 0 . 0 . 0 . 6 3 6

C9 1 0 7 2  DATA 1 5 8 . 1 6 0 , 1 5 8 . 1 2 8 . 0 .
0 . 0 , 0 . 1 9 0 . 1 5 2 , 1 9 0 , 1 2 8 , 1 2 6 4

20 1 0 7 4  DATA 0 . 0 . 0 . 0 , 1 8 2 , 1 3 6 . 1 8
2 . 1 2 8 , 0 . 0 . 0 . 0 , 6 2 8

2F 1 0 7 6  DATA 2 2 2 . 2 0 8 , 2 5 4 . 1 2 8 . 0 .
0 . 0 . 0 . 1 7 8 . 1 7 0 , 1 6 6 . 1 2 8 . 1 4 5 4

21 1 0 7 8  DATA 0 , 0 , 0 . 0 . 2 5 5 , 1 9 3 , 1 2
8 , 1 2 8 , 0 . 0 , 0 , 0 . 7 0 4

70 1 0 8 0  DATA 1 6 4 , 1 9 0 . 1 6 5 . 1 2 8 . 0 .
0 . 0 , 0 . 1 2 8 . 1 9 3 . 2 5 5 . 1 2 8 , 1 3 5 1

3B 1 0 8 2  DATA 0 . 0 . 0 . 0 , 1 3 2 , 1 9 1 . 1 3
2 . 1 2 8 . 0 , 0 . 0 . 0 . 5 8 3

16 1 0 8 4  DATA 1 3 6 , 1 5 6 , 1 7 0 . 1 3 6 . 0 .
0 , 0 . 0 , 1 2 8 , 1 2 8 . 1 2 8 . 1 2 8 , 1 1 1 0

D8 1 0 8 6  DATA 0 , 0 . 0 , 0 . 1 9 1 , 1 3 3 . 1 9
1 . 1 2 8 . 0 . 0 . 0 . 0 , 6 4 3

42 1 0 8 8  DATA 1 9 1 , 1 6 5 , 1 8 7 , 1 2 8 . 0 .
0 , 0 . 0 . 1 9 1 . 1 6 1 . 1 6 1 , 1 2 8 , 1 3 1 2

18 1 0 9 0  DATA 0 . 0 , 0 . 0 , 1 9 1 . 1 6 1 , 1 5
8 . 1 2 8 , 0 . 0 . 0 . 0 . 6 3 8

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

4C 1 0 9 4  DATA 0 , 0 . 0 . 0 . 1 9 1 . 1 6 1 . 1 8
5 . 1 2 8 , 0 . 0 . 0 , 0 . 6 6 5

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

E6 1 0 9 8  DATA 0 . 0 , 0 . 0 , 1 7 6 . 1 6 1 , 1 9
1 , 1 2 8 , 0 , 0 . 0 , 0 . 6 5 6

52 1 1 0 0  DATA 1 9 1 . 1 3 2 . 1 8 7 , 1 2 8 . 0 ,
0 . 0 . 0 , 1 9 1 , 1 6 0 , 1 6 0 . 1 2 8 . 1 2 7 7

92 1 1 0 2  DATA 0 , 0 . 0 . 0 , 1 9 1 . 1 3 4 . 1 9
1 . 1 2 8 . 0 , 0 , 0 . 0 . 6 4 4

26 1 1 0 4  DATA 1 9 1 . 1 2 9 , 1 9 0 . 1 2 8 . 0 .
0 , 0 , 0 , 1 5 8 . 1 6 1 . 1 5 8 , 1 2 8 . 1 2 4 3

31 1 1 0 6  DATA 0 , 0 , 0 , 0 . 1 9 1 . 1 3 7 . 1 4
3 , 1 2 8 , 0 . 0 . 0 , 0 , 5 9 9

62 1 1 0 8  DATA 1 5 8 . 1 6 1 . 2 5 4 , 1 9 2 . 0 .
0 . 0 . 0 . 1 9 1 , 1 3 7 , 1 8 3 . 1 2 8 , 1 4 0 4

A7 1 1 1 0  DATA 0 , 0 . 0 , 0 , 1 6 7 , 1 6 5 . 1 8
9 , 1 2 8 , 0 . 0 . 0 . 0 , 6 4 9

00 1 1 1 2  DATA 1 2 9 , 1 9 1 . 1 2 9 , 1 2 8 . 0
0 . 0 . 0 . 1 5 9 . 1 6 0 . 1 9 1 . 1 2 8 . 1 2 1 5

75 1 1 1 4  DATA 0 , 0 . 0 , 0 , 1 5 9 . 1 6 0 . 1 5
9 , 1 2 8 , 0 . 0 . 0 . 0 , 6 0 6

68 1 1 1 6  DATA 1 9 1 , 1 5 2 , 1 9 1 . 1 2 8 , 0 ,
0 , 0 . 0 . 1 8 7 . 1 3 2 , 1 8 7 . 1 2 8 . 1 2 9 6

3C 1 1 1 8  DATA 0 , 0 , 0 . 0 . 1 3 5 . 1 8 8 . 1 3
5 . 1 2 8 . 0 , 0 , 0 . 0 . 5 8 6

61 1 1 2 0  DATA 1 8 5 . 1 6 5 . 1 6 3 . 1 2 8 . 0
0 . 0 . 0 . 0 , 0 , 0 , 0 , 6 4 1

E5 1 1 2 2  DATA 0 . 0 . 0 , 0 . 0 . 0 . 0 . 0 . 0 .
0 , 0 . 0 , 0

88 1 1 2 4  DATA 0 . 0 . 0 . 0 . 0 . 0 , 0 . 0 . 0 .
0 , 0 , 0 , 0

C5 1 1 2 6  DA TA  0 . 0 . 0 . 0 , 0 . 0 . 0 . 0 , 0 .
0 , 0 . 0 . - 1
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-
0 @ p - P ( 8 h x H X

00 16 32 48 64 80 08 24 40 56 72 88

! l a c l A C I ) 9 i y l Y
01 17 33 49 EE 81 09 25 41 57 73 89

" 2 b r B R * : z J Z
02 18 34 50 66 82 10 26 42 58 74 90

# 3 c s C S + ; k [ K +
03 19 35 51 67 83 11 27 43 59 74 91

$ 4 d t D I , < 1 E L 1
04 20 36 52 68 84 12 28 44 60 75 92

The above shows the order in which
the information defining the char-= m 1 M 1% 5 e u E U -
acters is stored. This order has been05 21 37 53 69 85 13 29 45 61 76 93 chosen because it makes the easiest
(therefore quickest) conversion for

8t 6 f v F N / . > n f N • the driving software.
06 22 38 54 70 86 14 30 46 62 78 94 NOTE: The characters from 96 to

127 cannot be re-defined. The
' driving software prints the normal7 g w G VV / ? o -e-- 0 0 MPS 803 characters. The characters
07 23 39 55 71 87 15 31 47 63 79 95 no.96 to 127 are those printed with

CHRSI224) to CHRS(255).

C6 4 PLUS DISK C6 4 NO LOAD DIRECTORY I / I
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Sell your typewriter and get into serious wordprocessing
with with •YC Writer: an.8O column wordprocessor.
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and tr ibulations  o f  programming a
computer and who are not interested in
arcade games often ask. rather cynically,
"What good are computers anyhow?"

Of course, they do not question the
use o f  the k ind o f  computer t he  gas
board, for  example. employs. The use-
fulness o f  this  becomes c lear every
quarter when they get their gas bill. But
what good is a home computer?

Well. I  believe there is  one good,
solid reason why nearly everyone should
invest in  a home computer: wordpro-
cessing. Everybody who has to do any
writing at all,  be i t  for  work  o r  for
pleasure can benefit tremendously from
using a wordprocessor. Even i f  all you
want to do is write some letters, you will
not know how easy and carefree it can be
until you have done it on a wordprocessor.

A wordprocessor is more than just
a souped—up typewriter o r  even an

C64 I  JTILITY

YC
WRITER

electronic typewriter. It should really be
called a *text processor', because a good
wordprocessing program goes far beyond
letting you enter mere 'words '. It allows
you to build up a piece of text and then
restructure it  in any way you like. And
all this without wasting a single sheet of
paper.

No more second, third and fourth
drafts! You start by writing from the top
of your head and correct the text as you
go along. A wordprocessor allows you to
develop a letter, an article or even a novel
from its inception to its final form all in
one go without wasting time on rewriting
manuscript pages which have come to
look like battlefields. The savings in time
and material are tremendous!

Getting Started
There is no better way to find out about
wordprocessing than doing it .  This  is
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what I have written YC Writer for, to give
you a very real taste of it.

The first thing you will notice when
the program has started is that the letters
are much smaller than the ordinary C 6 4
letters. This is because YC Writer uses
a sort of microprint which is printed on
the high—resolution screen and gives you
80 characters per screen row.

This is  o f  course the number o f
characters y ou  ge t  o n  any  o f  the
Commodore pr inters . S o  t he  ma in
advantage of YC Writer is that you'll get
on paper exactly what you see on screen.

This kind of microprint may take a
while to get used to, depending on the
kind of  TV set you've got. I f  you are
unhappy with the way things are and find
it an excessive strain on your eyes, do a
bit o f  experimenting w i t h  different
colours and also with different brightness
and contrast settings on ,'our TV.

To ex per iment w i t h  'different



background and foreground colours hold
down the CTRL—key and press " M" .
Now you will be prompted to enter the
border, paper and ink colours you prefer.
Type the number of the colour you want
(e.g. 6 for blue — see your Commodore
manual) and the colour will be changed
immediately. Finally, if  you are satisfied
with your settings, press " Y "  to return
to the text, i f  not, press " N "  and the
process will be repeated.

Entering Commands
Most commands to the program are given
with the CTRL k ey  held down and a
single letter being entered. e.g. CFRL +L
for " W A D  tex tfi le", CTRL-KS f o r
"SAVE textfi le" and so on.

Help
If you press function key I  you will be
presented with the fi rst of the two help
pages which the program incorporates.
The RETURN key gets you the second
help page and lets you toggle between the
two pages. Function key I returns you to
the text.

Remember, all o f  the letters given
with functions are to be entered with
CTRL held down!

Information On Screen

The first three lines at the top are reserved
for information. First you get the number
of the line and the number of the column
the cursor is on at any moment. Enter a
few words and you'll see what I  mean.

Next to i t  you eet the number of
words you have wr itten s o far. This
wordcount is updated as you write. Later
on when you start editing text it soon gets
out of date. So. to get the exact wordeount
press C fRL+U.  This  w i l l  update the
number of words contained in the whole
of the textfile.

Next to the number of words in the
top line you see a "W", a ".1" and a space
in between four stars. These letters tell
you which text entry mode is switched on.
"W" stands for  "word wrap" and ".1"
stands for "right hand justification". More
about this and the space next to it  in a
minute.

The line below gives you the name
of the document you are writing. When
you enter the program this has the default

The Tabulator

Entry Modes

C64 (ITILIT)

name "no name". You can change this to
a 16—letter name of your own choice by
pressing CIRL+ N. Now the cursor will
move into the right position, ready for you
to enter the document name.

There is a practical reason for this:
This name will also be the filename used
later on when you want to SAVE your
document onto disk or  tape.

The third line at the top of the screen also
has a  practical reason beyond mere
cosmetics: It shows you the tab pos ition
on each line.

To start with there is  a tab point
every 5 characters. Press function key 5
and the cursor will jump forward to the
next tab pos ition. Press function key 6
and the cursor will jump backwards to the
former tab pos ition.

You can install your own tab-position
anywhere o n  t he  l i n e  b y  press ing
CTRIA-T. A " i "  appears on the tab-line
at the top of the screen where the new tab
is. Press CTRL+T again, and the
vanishes.

If you want a completely different
set-up of tab-positions than the one given
press CTRL+F. Now all the tab-points
are erased and, with CTRL +T you can
make up your own tab-spacings. Press
CTRL+ F again and the default tab-
positions are restored_

There a r e  r e a l l y  t w o  s ides  t o
wordprocessing: you want to enter text
and you want t o  edit i t  in  the most
convenient manner possible.

For this YC' Writer has three entry
modes: w o r d  w r a p ,  r i g h t  h a n d
.
M
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Word wrap means that you can write
your tex t as  i f  y ou had one long
continuous line. That is. you can ignore
the end of a line and the computer does
the rest. I f  you start a word at the end of
the line it  w ill automatically be moved
onto the new line while you are writing.

For this to work there is an extra
keystroke at the beginning of each line:
If you enter a letter at the beginning of
a new line the computer will know that
this is  part o f  a word started on the
previous line and will move the whole
word onto the new line. I f  you enter a
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space. the cursor won't move on, because
the computer knows that the characters
on the end o f  the line above form a
complete word and arc not to be moved
(or "word wrapped") Onto the new line.
All this works of course only if  you have
the word wrap mode switched on. When
the program starts, you will find it is on,
but you can switch it on or off by pressing
CTRL -4-W.

Right Justification

The next important entry feature is right
hand justification. This always works in
combination with word wrap and means
that the line is spaced out in such a way
that it is Bush with the right hand side.
Like word wrap it works automatically as
you write.

Again, y ou can turn r ight hand
justification o n  o r  o f f  by  pressing
CERL+J. But note: You can have word
wrap without justifi cation t o  get the
'typewriter look ', but  you can't have
justification without word wrap.

Insert Mode

The third entry mode is most useful when
you want to edit the text you have written
and add additional words  o r  whole
sentences.

For this move the cursor onto the
paragraph into which you want to insert
something. Then press CTRL+I.

Now the paragraph is reformatted by
the computer. that is, it is 'un —justified'
so that there is at least one space at the
end of  each line. This  is  necessary for
insert t o  work  properly. Don't  worry
about this restructuring of the paragraph!
After you have done your insert and
switched insert off again (as you should
every time !) the whole paragraph will
automatically b e  wor d wrapped and
justified again!

Once in  the insert mode you can
enter text, but it will not overwrite other
text. Instead the text to the right will be
pushed along by the cursor. I f  there isn't
enough space at the end of the paragraph
it will automatically insert an empty line.
So you can insert as much as you like.

Do remember to switch insert of f
after you have finished! Otherwise it will
go on wherever you put the cursor.

If you want an empty line anywhere.
you can insert one by pressing CTRL-I-A.



This w ill move the rest o f  the textfi le
down by one line.

Erasing
Conversely, you can erase the line the
cursor is on by pressing CIRL+B. This
moves the rest of the textfile into the line
you want to be erased.

If you want simply to erase one or
two characters use the delete key as
normal.

If you want to erase a whole block
of text quickly and efficiently there is a
powerful block erase facility. For  this
you first have to tell the computer the first
line of  the block you want to be erased
and then the last line.

This is called marking out a block.
and I  mention it especially because the
same procedure w i l l  also be used for
marking out a block which you want to
be moved or copied. I t  works like this:

Block-set
Move the cursor onto the first line of the
block y ou want t o  mark  out. Press
CTRL-1-G. You w il l  notice that in  the
information header at the top of the screen
a remark has appeared. for  example:
"Blk —start: 4". This is to remind you that
you have marked out the beginning of a
block starting at line 4.

Next move the cursor to the last line
of the block you want to mark out and
press again CTRL+G. Now the message
"Blk —end: 10" will appear at the top of
the screen.

You have now set a block starting at
line 4  and ending at line l a  inclusive.
This is now the "current block". Thus a
block always goes from the beginning of
one line to the end of another.

If for any reason you are not happy
with the parameters you have given press
CTRL-1-G again and the info at the top
of the screen will be erased so that you
can start again.

To erase the block you have marked
out, simply press CTRL+K.

If you want to get r id of the whole
textfile and start afresh press C1'RL-1-E.
Since this is a pretty final command there
is a safety—catch built into it: You will
be asked i f  you are sure about erasing
everything. I f  you are not, press "N" and
no harm will be done. I f  you are certain.
press " Y "  and not only will the whole
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of the textfile be erased but the program
will reset as if  you just have started it off.

Moving and Copying
If you want to move the current block to
somewhere else in the textfile. move the
cursor to the line above the one you want
the block moved to and press crin_A-o.

Similarly, i f  you want to copy the
block: bring the cursor to the line you
want and press CTRL-I-H.

You w i l l  notice that after  block
erasure and block move the messages at
the top of the screen will vanish. Not so
after block—copy! This is so that you can
copy the block you have chosen as many
times as you wish. But this only works
of course, as long as you don't do any
more editing. I f  you do, the position of
the block may have changed so that you
will get something different copied out!

Formating Text
At any given time you can reformat a
paragraph to have it right hand justified
or not. c r lu A - c  un —justifies the para-
graph the cursor is on, while CTRL+ D
justifies it.

For all this.and the insert mode, to
work properly the computer has to know
where a paragraph starts and ends. So
there is an important rule: A  paragraph
has to be started with an indent of at least
two spaces!

Other wordprocessors use 1brmating
characters to mark out the beginning or
the end of a paragraph. With VC Writer
I wanted to have no distracting formating
characters on screen. For this to work,
you have to obey the above rule. A small
price to pay, don't you agree?

Margins
Impressive as SO—columns on screen and
on paper are, with most Commodore
printers it looks rather cramped because
it fi lls nearly the whole width of an A4
sheet. This doesn't look very good if  you
are writing a letter you want to create a
good impression.

For this reason I was determined to
include a margin setting facility in YC
Writer_ I t  only works on fresh textfi le
before you have entered any text. You have
to stick with the margins you have chosen
throughout the textfile and can't change

YOUR COMMODORE SERIOUS USERS GUI DE
514

them afterwards.
Let's say you want a left hand margin

of 10 characters. Put the cursor into the
right position (2 tab—positions with FS)
and press CTRL-4-X.

The m a r g in  i s  demons trated
graphically by the space on the left being
filled and by the cursor position becoming
column O.

It you now want to set a margin of
10 characters to the right, again place the
cursor at the appropriate position and
press CTRL-I-Y. A  s imilar  thing w i l l
happen.

For technical reasons there is a rule
(more rules!) to all this: The left margin
has t o  be set on  an even numbered
column, while the right margin has to be
set on an odd numbered column!

Saving and Loading
Once you have written your document the
first thing you want to do it is SAVE it
on disk or tape.

It is a good idea to do this at regular
intervals. Powercuts, however brief, are
not an unknown thing and it  takes only
a few cycles of no electricty and hours of
your work may be down the drain!

Saving a document is %
,
e r y  s t r a i g h t

forward. After you have given it the name
you want as I  have already described:
Press CTRL+S.

In order to make the program work
for tape as well as disk, so you don't
always have t o  answer the annoying
question: "Tape or Disk?", you can switch
the program into the tape or disk mode
by POKEing location 8010 from Basic
and then saving that version.

As a matter of fact, you only have to
do this  POKE i f  you are using tape.
Simply POKE 8010.1. If. for any reason.
you want to revert to disk. POKE 8010.8.

The disk version o f  the program
includes a replace facility. You can use
this i f  you have already saved a certain
document and want merely to replace it
with a changed version.

Since there is  a lot  o f  discussion
going on in the C 6 4  community about
the safety o f  the replace facility and I
seem t o  belong t o  the 2  percent o f
disk—drive owners where it isn't safe to
use. I  have circumnavigated this sordid
area by doing the replace in YC Writer
with a combination of scratch and SAVE.
Better safe than sorry!
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Printout

Finally, you w i l l  naturally want your
document printed out.

This is  very easy with YC Writer:
Simply get your printer switched on and
ready and then press DIZ IA-P. T he
whole of your document will be sent to
the printer as it appears on screen.

Many wordprocessors have addi-
tional print options, like page—numbers,
footers, headers and so on. I  didn't have
enough time in developing this program
to give you anything but a straight forward
printout. I also thought that this is a nice
little programming job you could easily
do yourself in Basic.

Incidentally, y o u  c an  q u i t  t h e
program at any given moment by pressing
function key 7. And you can re—enter it
by entering SYS 8050.

The is some 8k of memory empty for
your own programs. The text tile starts in
memory at location 16020

There textide is limited to 300 lines.
Not quite enough for *War and Peace'. but
remember Tolstoy's textfile was limited to
one sheet of foolscap and just think of all
his corrections!

Getting i t  all in
E n t e r i n g  t h e  p r o g r a m s ,

1) T w p e  i n  e a c h  o f  t h e  p r o g r a m s
p r e s e n t e d  h e r e  s e p e r a t e l g
u s i n g  t h e  SYNTAX CHECKER
f o u n d  o n  t h e  L I S T I N G S  p a g e .

2 )  I f  u s i n g  c a s s e t t e  S A V E
WRITER BOOT o n  a  s e p a r a t e
c a s s e t t e  t o  t h e  o t h e r
p r o g r a m s .

3) LO A D a n d  RUN V C WRI TE R A  &
When B  h a s  fi n i s h e d  i t  w i l l
SAVE a  n e w  p r o g r a m  o u t .  I f
u s i n g  t a p e  t h i s  s h o u l d  b e
SAVEd a f t e r  W RI TE R B O O T,

4 )  LO A D a n d  RUN V C  WRI TE R C  t o
VC W RI TE R O .  W h e n  fi n i s h e d
a s e c o n d  p r o g r a m  w i l l  b e
5AVEd.  I f  u s i n g  t a p e  t h i s
s h o u l d  b e  S A UE d  a f t e r  t h e
p r o g r a m  f r o m  3 .

6 ) T o  RUN t h e  p r o g r a m  s i m p l y
LOAD a n d  RUN WRI TE R B O O T.
T h i s  w i l l  L O A D t h e  o t h e r  t w o
p a r t s  a n d  s t a r t  t h e  p r o g r a m .

C64 UTILITY

PROORAM: Y C  W RI TE R A

2F 1 0  8 L
-
3 4  :
1 . 3
5 0  
-
S A
I S
1 6

2
56 2 0  FO R L 0  TO  B L : C X - 0 : F O R  0 -

0 T O  1 5 : RE A D A : CX . . CX +A : P O K E
5 A . L • 1 6 . 0 , A : N E X T  D

AS 3 0  RE A D A : I F  4 1 ) (CX  THE NP RI NT
"ERROR I N  L I N E " . L N .
-
( L * 1 0 ) . S T
OP

40 4 0  NE X T L : E N D
77 S O  DA TA  1 7 3 , 2 3 7 . 3 , 2 0 1 , 2 . 2 4 0 .

3 , 7 6 , 1 2 0 , 3 1 , 5 6 , 1 7 3 , 2 3 3 , 3 , 2 3 7
, 2 3 6 . 2 0 2 3

4C 6 0  DA TA  3 , 1 3 3 , 1 6 1 , 1 7 3 , 2 3 4 , 3 ,
2 3 7
,
2 3 6
,
3 , 1
3 3 .
1 8 2
,
2 3 0
,
1 8 1
, 2 0

8 , 2 . 2 3 0 , 2 3 6 9
18 7 0  DA TA  1 8 2 , 1 6 6 , 1 6 7 , 1 3 3 , 8 8 . 1

3 3
,
1 6
9 ,
1 3
3 ,
1 7
9 ,
6 6
.
1 6
5 ,
1 6
6 ,
2 2

9 , 1 7 2 , 1 3 3 , 8 7 , 2 3 5 7
1C 8 0  DATA 1 3 3 , 1 6 8 , 1 3 3 , 1 7 6 , 1 7 6 ,

6
.
1
9
8
,
8
8
,
1
9
8
,
1
6
9
,
1
9
9
,
1
7
9
,
2
4
.

1 6 5 , 1 7 8 , 1 0 9 , 2 3 0 0
50 S O  DA TA  5 8 , 3 1 , 1 3 3 , 1 7 8 , 1 4 4 , 2 ,

2 3 0 , 1 7 9 , 5 6 . 1 7 3 , 6 4 , 3 1 , 2 2 9 , 1 7 8
. 1 3 3 , 7 3 . 1 8 9 2

35 1 0 0  DA TA  1 7 3 , 6 5 , 3 1 , 2 2 9 , 1 7 9 , 5
, 7 3 , 1 4 4 , 1 4 , 2 4 , 1 6 5 , 1 7 8 , 1 0 9 , 5 7
, 3 1 , 1 3 3 , 1 6 1 0

i3 110 DATA 178,144.229,230,179
, 1 7 6 , 2 2 5 , 5 6 , 1 6 6 , 1 7 6 , 2 2 9 , 6 7 , 1
3 3 , 6 2 , 1 6 5 , I 7 9 , 2 6 4 5

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

5 , 1 6 6 . 1 0 1 , 1 6 1 , 1 3 3 , 8 9 , 1 6 5 , 1 6 9
, 1 0 1 , 1 8 6 , 1 3 3 , 2 1 5 4

31 1 3 0  DA TA  9 0 , 3 2 . 0 , 3 5 , 3 2 , 3 7 , 1 9
3
,
1
4
4
,
1
8
,
2
4
,
1
7
3
,
2
3
6
,
3
,
1
0
1
,
1
8

1 , 1 3 3 , 1 4 3 1
57 1 4 0  DA TA  8 7 , 1 7 3 . 2 3 6 , 3 , 1 0 1 . 1 8

2 , 1 3 3 , 8 8 . 7 6 . 1 6 5 , 1 9 2 . 1 7 3 . 2 3 5 .
3 , 1 3 3 . 8 7 , 2 0 6 7

AO 1 5 0  DA TA  1 7 3 . 2 3 6 , 3 , 1 3 3 , 8 8 , 1 6
5 . 1 6 8 , 1 3 3 , 8 9 . 1 6 5 . 1 6 9 , 1 3 3 , 9 0 .
1 6 5 . 1 8 1 , 1 3 3 . 2 2 2 4

F5 1 6 0  DA TA  9 2 . 1 6 5 , 1 8 2 , 1 3 3 , 9 3 , 3
2 , 0 , 3 5 . 5 6 . 1 7 3 , 6 4 , 3 1 , 2 2 9 . 1 6 8 .
1 3 3 , 7 3 , 1 6 5 9

26 1 7 0  DA TA  1 7 3 , 6 5 , 3 1 . 2 2 9 . 1 6 9 , 5
7 3
, 1
7
6 ,
1 8
.
2 4
,
1 6
5 ,
1 6
8 ,
1 0
1 ,
1 8

1 , 1 4 1 . 6 4 , 1 7 8 3
70 1 8 0  DA TA  3 1 , 1 6 5 , 1 6 9 , 1 0 1 , 1 8 2 ,

1
4
1
.
6
5
,
3
1
.
7
6
.
2
3
6
,
1
9
2
,
2
4
,
1
7
3
,

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

5 , 3 1 . 1 0 1 , 1 8 2 , 1 4 1 , 6 6 , 3 1 , 3 2 , 3 7
, 1 9 3 , 1 4 4 , 1 6 1 2

E l  2 0 0  DA TA  3 4 , 2 4 , 1 7 3 , 2 3 5 , 3 , 1 0 1,191,141,235,3,173,236,3,101
, 1 8 2 , 1 4 1 . 1 9 6 6

06 2 1 0  DA TA  2 3 6 , 3 , 2 4 , 1 7 3 , 2 3 3 , 3 ,
1 0 1 , 1 8 1 , 1 4 1 , 2 3 3 . 3 , 1 7 3 , 2 3 4 . 3 ,
1 0 1 , 1 8 2 , 2 0 2 4

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

9 1 , 3 2 . 1 8 1 3
15 2 3 0  DA TA  1 8 0 , 4 6 , 7 6 , 1 2 0 , 3 1 . 5 6

, 1 7 3 , 2 3 5 , 3 , 2 2 9 , 1 6 8 , 1 3 3 , 7 3 . 1 7
3 , 2 3 6 , 3 . 1 9 3 4

40 2 4 0  DA TA  2 2 9 , 1 6 9 , 5 , 7 3 , 9 6 . 3 2 ,
1 4 5 , 1 7 8 , 2 0 0 , 1 9 2 , 1 6 . 2 0 8 . 2 4 9 , 3
2 . 9 0 , 1 9 3 . 2 1 0 7

52 2 5 0  DA TA  1 6 9 , 1 3 , 3 2 , 2 1 0 . 2 5 5 . 3

2
.
2
1
0
,
2
5
6
.
9
6
.
6
9
,
7
8
,
8
4
,
6
9
,
8
2
,

3 2 . 7 0 , 1 7 5 6
ED 2 6 0  DA TA  7 3 , 7 6 , 6 9 , 7 8 , 6 5 . 7 7 , 6

9
,
6
8
,
3
2
,
0
,
1
6
9
.
0
,
7
6
,
9
8
.
1
9
3
,
7
6

, 1 2 0 3
86 2 7 0  DA TA  1 6 4 , 1 9 3 , 3 2 , 6 8 , 2 2 9 , 2

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

9 . 1 4 7 , 1 5 0 , 2 0 4 7
53 2 8 0  DA TA  1 9 3
.
3 2 , 3 0 , 1 7 1 , 1 6
9 , 9

7
.
1
3
3
,
1
7
8
,
1
6
9
,
3
1
,
1
3
3
,
1
7
9
,
1
6
0

. 0 , 1 6 9 , 3 2 , 1 8 7 6
80 2 9 0  DA TA  1 4 5 , 1 7 8 . 2 0 0 , 1 9 2 , 1 6 .

2 0 8
,
2 4
9 , 3
2 , 1
5 4 .
1 9 3
,
1 6 5
,
1 3 .
3 2

, 2 1 0 , 2 5 6 . 3 2 , 2 2 8 8
53 3 0 0  DA TA  2 1 0 , 2 5 5 , 9 6 . 6 9 . 7 8 , 8 4

,
6
9
,
8
2
,
3
2
,
7
0
,
7
3
,
7
6
,
6
9
,
7
8
,
6
5
,

7 7 , 1 4 6 3
A7 3 1 0  DA TA  6 9
,
5 8 , 3 2 , 0 , 1 6
9 , 0 , 1 3

3
,
2
0
4
,
7
0
.
2
0
7
,
3
2
,
2
2
8
,
2
5
5
,
2
4
0
,

2 4 5 , 2 0 1 , 2 1 4 3
64 3 2 0  DATA 1 7 , 2 4 0 , 2 4 1 , 2 0 1 , 1 4 S .

2 4 0
,
2 3 7
,
7
2 . 5
6 , 1
6 5 ,
2 1 1
,
2 3 3
, 1 5

, 1 6 8 . 1 0 4 , 1 6 6 . 2 5 1 2
EE 3 3 0  DA TA  2 1 1 , 2 2 4 , 1 6 , 2 4 0 , 5 0 . 1

4 4
,
1 8
,
1
9 2
.
1 6
,
1 7
6 .
2 5
.
2 0
1 ,
1 3
, 2

4 0 . 6 1 , 3 2 . 1 8 8 9
7.0 3 4 0  DA TA  2 1 0 , 2 5 5 , 2 0 1 , 2 0 , 2 4 0 ,

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

4,2,73.1213.2ee5
C5 3 5 0  DA TA  1 4 5 , 1 7 8 , 2 0 8 , 1 9 2 , 3 2 ,

2 2 8
.
2 5 5
,
2 4 0
,
2 5 1
,
2 0 1
,
1 3 ,
2 4 0
, 3

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

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

80 3 7 0  DA TA  1 5 7 , 2 4 0 , 1 6 1 , 2 0 8 , 2 0 2
, 1 3 6 , 1 6 9 , 3 2 , 1 4 5 , 1 7 6 . 2 0 8 , 1 5 2 ,
1 6 2 , 1 , 1 3 4 . 2 0 4 , 2 4 8 9

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

04 3 9 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 . 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0

I
P
R
O
G
R
A
M
,  
Y
E  
W
R
I
T
E
R  
8

1
CO 1 0  8 1 _ 1 5 2  : S A . • 4 9 7 E

9
56 2 0  FO R L
-
0  T O  
B L : C X -
• ' 0 : F O
R  
1 1
' •

0 T O  1 5 :RE AO  A:C. , X CX . A:P O KE
S A . 4 , - * 2 6
4 -
D , A : N E X T  
D

AS 3 0  RE AD A : I F  A ) < C X  THE NP RI NT
"ERROR I N  L I N E " ; L N -
0
- ( 1 . . 1 0 ) : S T
OP

AC 4 0  NE X T L : P RI NT"CDO WN2 1 G E T R
EADY T O  SAVE A ND PRESS A  K E Y
" : P O K E 1 9 8 , 0 . W A I T1 9 8 . 1

A2 L I S  P O K E 4 3 , 0 : P O K E 4 4 . 1 9 2 : P O K E 4
5
,
2
7
:
P
O
K
E
4
6
,
2
0
4
X
-
P
E
E
K
(
1
8
6
)

S A W E
-
W P I T
E R 1 "
, X

6 9  S O  DA TA  1 2 0 . 3 2 . 6 2 , 1 9 6 , 3 2 , 2 3 0
, 1 9 5 , 3 2 , 1 0 , 1 9 6 . 1 6 9 . 0 . 1 4 1 , 1 9 2
. 2 . 1 6 9 , 1 7 7 8

51 6 0  DA TA  1 6 5 , 1 4 1 , 2 0 . 3 , 1 6 9 , 1 9 4
, 1 4 1 , 2 1 , 3 , 1 6 9 , 2 3 5 . 1 4 1 , 3 8 , 3 , 1
5 9 , 1 9 7 , 1 8 0 9

61 7 0  DA TA  1 4 1 . 3 9 . 3 , 3 2 , 1 5 2 , 1 9 5 ,
8 8 , 9 6 , 1 7 3 , 1 9 2 , 2 , 2 4 0 , 3 , 7 6 , 4 1 ,
1 9 5 , 1 6 6 8

88 8 0  DA TA  2 0 6 , 1 8 4 , 2 . 2 4 0 . 7 9 , 1 6 9
, 5 0 , 2 0 5 , 1 8 4 , 2 , 2 4 0 . 3 , 7 6 , 4 1 , 1 9
5 , 1 6 9 , 2 0 4 5

I F  9 0  DA TA  1 , 1 4 1 , 1 8 6 , 2 , 1 6 5 , 2 5 1 ,
1 4 1 , 1 8 8 . 2 , 1 6 5 , 2 5 2 , 1 4 1 , 1 8 9 , 2 ,
1 7 3 . 1 6 7 . 2 1 6 6
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C64 I1
.
1  I

8A 100 DA TA  2 , 1 4 1 . 1 9 0 , 2 , 1 3 3 , 2 5 1 06 360 DA TA  1 7 3 . 2 , 2 4 , 1 4 , 1 7 2 , 2 , 4 46 620  DA TA  1 4 1 , 1 8 6 , 2 , 1 7 3 , 1 9 0 . 2
J 7 3 , 1 6 8 , 2 , 1 4 1 . 1 9 1 , 2 , 1 3 3 . 2 5 2 6 . 1 7 3 , 2 , 2 4 , 1 7 3 , 1 7 2 . 2 , 1 0 1 . 2 5 1 J 3 3 , 2 5 1 , 1 7 3 , 1 9 1 , 2 , 1 3 3 . 2 5 2 , 1
, 3 2 , 2 1 4 , 2 0 2 7 . 1 3 3 . 1 4 6 4 6 0 . 7 , 1 8 5 , 2 1 1 3 1

98 110 DA TA  1 9 5 , 1 6 0 , 7 , 1 7 7 , 2 5 1 , 1 77 370  DA TA  2 5 1 , 1 7 3 , 1 7 3 , 2 . 1 0 1 , 2 PE 630  DA TA  1 9 3 . 2 , 1 4 5 , 2 5 1 , 1 3 6 . 1
5 3 , 1 9 3 , 2 , 1 7 4 , 1 7 1 , 2 , 2 0 8 , 5 , 9 , 2 5 2 . 1 3 3 . 2 5 2 , 1 7 3 , 1 6 7 . 2 , 1 3 3 , 2 5 3 6 , 2 4 8 , 1 6 9 , 5 1 . 1 4 1 , 1 8 4 , 2 , 1 7 3 . 1
4 0 , 7 6 , 2 0 2 3 , 1 7 3 , 1 5 8 , 2 , 2 1 0 8 7 2 , 2 , 2 0 1 , 2 0 8 6

68 120 DA TA  2 4 1 , 1 9 4 , 9 , 1 5 , 1 4 5 , 2 5 AE 380 DA TA  1 3 3 , 2 5 4 , 1 7 3 , 1 7 1 , 2 , 2 69 640  DA TA  2 5 5 . 2 0 8 , 9 , 1 6 9 . 1 2 6 , 1
1 . 1 3 6 , 1 6 . 2 3 4 , 3 2 , 2 2 2 . 1 9 5 , 1 6 9 , 0 8 , 6 8 , 1 6 0 , 0 . 1 6 2 , 4 , 1 7 7 , 2 5 3 , 4 1 4 1 , 1 7 2 , 2 , 7 6 , 7 9 , 1 9 8 , 2 0 1 . 2 2 4 , 1
2 0 . 1 4 1 , 1 8 4 . 2 2 0 4 , 1 5 , 1 4 1 , 1 9 6 2 4 4 , 9 , 5 6 , 2 0 6 8

CC 130 DA TA  2 . 7 6 , 3 1 , 1 9 5 . 1 5 9 , 0 . 1 21 390 DA TA  1 7 2 , 2 , 1 7 7 . 2 5 1 , 4 1 , 2 4 11 650  DA TA  2 3 3 , 6 4 . 1 4 1 , 1 7 2 , 2 , 7 5
4 1 . 1 8 6 , 2 . 1 7 3 . 1 9 0 , 2 , 1 3 3 , 2 5 1 . 1 0 , 1 3 , 1 7 2 , 2 , 1 4 5 , 2 5 3 , 2 3 0 . 2 5 3 . 2 .

7
9
.
1
9
8
,
2
0
1
.
1
9
2
.
1
1
4
,
6
.
5
6
,
2
3
3

7 3 , 1 9 1 , 1 9 1 5 0 8 . 2 , 2 3 0 , 2 3 9 1 . 9 6 , 1 4 1 , 2 0 3 4
AG 140 DA TA  2 , 1 3 3 , 2 5 2 , 1 6 0 , 7 , 1 8 5 PC 400  DA TA  2 5 4 . 1 7 7 , 2 5 3 . 4 1 , 1 5 . 1 28 6 6 0  DA TA  1 7 2 , 2 . 2 0 1 , 1 3 . 2 0 8 . 6 ,

, 1 9 3 , 2 . 1 4 5 . 2 5 1 , 1 3 6 , 1 6 , 2 4 8 . 1 6 4 1 . 1 7 2 , 2 , 1 7 7 , 2 5 1 , 1 0 , 1 0 , 1 0 , 1 0 3 2 , 2 4 6 , 2 0 1 , 7 6 , 2 3 8 . 2 0 1 , 2 0 1 , 1 7
9 , 7 0 . 1 4 1 , 2 1 1 0 , 1 3 , 1 7 2 . 1 7 0 8 , 2 0 8 , 1 1 7 , 2 1 3 9

25 150 DA TA  1 8 4 , 2 , 1 7 3 , 1 8 8 , 2 , 1 3 3 16 410  DA TA  2 , 1 4 5 , 2 5 3 , 2 3 0 , 2 5 3 . 2 DB 670  DA TA  1 7 3 , 1 6 8 . 2 , 2 0 1 , 2 5 4 , 1
, 2 5 1 , 1 7 3 . 1 8 9 , 2 , 1 3 3 . 2 5 2 , 3 2 . 2 3 0 8 , 2 , 2 3 0 , 2 5 4 , 2 3 0 , 2 5 1 , 2 0 8 , 2 , 2 4 4 , 7 3 , 1 7 3 , 1 6 7 . 2 , 2 0 1 , 0 , 1 4 4 , 6 6
4 . 2 5 5 , 1 6 5 , 2 3 6 8 3 0 , 2 5 2 , 2 0 2 , 2 9 5 2 , 1 7 3 , 1 7 1 , 2 1 1 2

E9 160 DA TA  2 0 4 , 2 0 8 , 4 1 , 1 9 8 , 2 0 5 , GA 420  DA TA  2 0 8 , 2 0 1 , 2 3 6 . 1 7 1 , 2 , 3 03 680 DATA 2 , 1 4 1 . 1 7 8 , 2 . 1 7 3 , 1 6 7
2 0 9 . 3 7 . 1 6 5 , 2 0 , 1 3 3 , 2 0 5 , 1 6 4 , 2 1 2 , 2 2 2 , 1 9 5 , 7 6 , 3 5 . 1 9 7 , 1 6 0 . 0 . 1 6 , 2

•
1
4
1 ,
1
7
4 ,
2 ,
1
7
3 ,
1
6
8 ,
e ,
1
4
1 ,
1

1 , 7 0 , 2 0 7 , 1 7 4 , 2 4 5 4 2 , 4 , 1 7 7 , 2 0 8 0 7 5 , 2 , 1 6 4 3
01 170 DA TA  1 3 5 . 2 . 1 7 7 . 2 0 9 , 1 7 6 , 1 DS 430  DA TA  2 5 3 , 4 1 , 2 4 0 . 1 4 1 . 1 7 2 , 66 590  DA TA  1 7 3 , 1 6 9 , 2 . 1 4 1 , 1 7 6 , 2

7 . 2 3 0 , 2 0 7 , 1 3 3 , 2 0 6 , 3 2 , 3 6 , 2 3 4 , 2 , 1 7 7 , 2 5 1 , 7 4 , 7 4 , 7 4 , 7 4 , 1 3 , 1 7 2 , 1
7
3 ,
1
7
0 ,
2 ,
1
4
1 ,
1
7
7 ,
2 ,
3
2
$
8
0 ,
1

1 7 7 , 2 4 3 . 1 4 1 , 2 3 5 5 , 2 , 1 4 5 , 1 9 0 5 9 7 , 1 7 3 , 1 8 1 0
BF 180 DA TA  1 3 5 , 2 , 1 7 4 , 1 3 4 , 2 , 1 5 5 22 440  DA TA  2 5 3 , 2 3 0 , 2 5 3 , 2 0 5 1 , 2 , 2 4A 700  DA TA  1 7 8 , 2 , 1 4 1 . 1 7 1 , 2 , 1 7 3

, 2 0 6 , 7 3 , 1 2 8 , 3 2 , 2 8 . 2 3 4 J 5 5 , 1 , 3 0 . 2 5 4 , 1 7 7 , 2 5 3 , 4 1 , 2 4 0 , 1 4 1 . 1 7 ,174,e,141,167,2,173,175,2,1
4 1 . 1 6 . 1 5 3 6 2 , 2 , 1 7 7 , 2 5 1 , 2 6 8 4 41 . 168 , 1812

9C 190 DA TA  2 4 0 , 1 0 . 1 6 0 , 0 , 1 3 2 , 1 9 93 450  DA TA  4 1 , 1 6 , 1 3 , 1 7 2 . 2 , 1 4 5 , 77 710 DA TA  2 . 1 7 3 , 1 7 6 , 2 , 1 4 1 , 1 6 9
2 , 1 5 5 , 1 , 9 , 3 2 . 2 0 8 , 8 , 1 6 5 , 1 9 2 , 2 2 5 3 , 2 3 0 , 2 5 3 , 2 0 8 , 2 , 2 3 0 . 2 5 4 . 2 3 , 2 , 1 7 3 , 1 7 7 , 2 , 1 4 1 , 1 7 0 , 2 , 7 6 , 2 0
0 6 . 6 . 1 7 2 8 0 . 2 5 1 , 2 0 8 . 2 5 0 7 7 , 1 9 8 , 1 8 1 1

89 200  DA TA  1 6 5 . 1 , 4 1 , 3 1 , 1 3 3 , 1 , 3 FE 460  DA TA  2 . 2 2 0 , 2 5 2 . 2 0 2 . 2 0 8 , 2 A6 720 DA TA  2 4 . 1 7 3 , 1 6 7 , 2 , 1 0 5 , 6 4

24

CC

C5

5A

33

lE

2 . 1 3 5 , 2 3 4 , 2 Q 2 , 1 8 9 . 1 1 9 . 2 , 2 0 1 ,
1 4 0 , 2 0 8 . 1 8 3 4
210  DA TA  2 3 , 1 9 8 , 1 9 8 , 1 7 3 , 1 7 , 2
0 8 , 4 1 , 3 2 . 2 0 8 . 6 , 3 2 . 1 5 2 , 1 5 5 , 7 5
. 1 4 9 , 1 9 5 , 1 9 0 3
220  DA TA  3 2 , 1 8 2 , 1 9 5 . 1 6 9 , 1 4 , 3
2 , 2 0 2 . 2 4 1 , 7 6 , 1 2 6 , 2 3 4 , 1 7 3 , 2 , 2
2 1 , 9 , 3 , 1 9 1 1
230  DA TA  1 4 1 . 2 , 2 2 1 , 1 7 3 . 1 7 , 2 0
8 , 9 , 3 2 , 1 4 1 , 1 7 , 2 0 8 , 1 7 3 , 0 . 2 2 1 ,
4 1 , 2 5 2 , 1 8 5 6
2 4 0  DA TA  1 4 1 , 0 , 2 2 1 , 1 6 9 , 5 6 , 1 4
1 , 2 4 , 2 0 8 . 9 6 , 1 7 3 , 2 , 2 2 1 , 9 , 3 , 1 4
1 , 2 . 1 6 0 7
2 5 0  DA TA  2 2 1 , 1 7 3 , 1 7 , 2 0 8 , 4 1 , 2
2 3 . 1 4 1 , 1 7 , 2 0 8 , 1 7 3 , 0 , 2 2 1 , 4 1 , 2
5 2 . 9 . 3 , 1 9 4 8
260 DATA 141,0,2e1,169.21,14

16

AE

CE

6F

C6

45

0 1 , 1 6 5 , 2 5 3 . 1 4 1 , 1 6 7 . 2 , 1 5 5 , 2 5 4
. 1 4 1 . 1 6 8 , 2 , 2 5 5 3
470  DA TA  2 0 6 , 1 7 1 , 2 , 3 2 . 2 2 2 , 1 9
5 , 1 7 3 . 1 6 9 , 2 , 1 3 3 , 2 5 1 , 1 7 3 , 1 7 0 ,
2 , 1 3 3 , 2 5 2 , 2 2 8 6
460  DA TA  1 6 0 , 0 . 1 7 3 , 1 3 4 . 2 , 1 0 ,
1 0 . 1 0 , 1 0 , 1 4 1 , 1 7 2 . 2 . 1 7 7 , 2 5 1 , 4
1 , 1 5 , 1 3 0 6
490  DA TA  1 3 , 1 7 2 , 2 . 1 4 5 , 2 5 1 . 1 7
3 , 1 7 1 , 2 , 2 0 8 , 8 , 2 3 1 3 , 1 6 9 , 2 , 2 0 8 ,
3 . 2 3 8 , 2 0 0 3
5 0 0  DA TA  1 7 0 , 2 , 9 6 , 1 6 9 , 0 , 1 3 3 ,
2 5 1 , 2 4 , 1 0 5 , 6 4 , 1 3 3 , 2 5 3 , 1 6 9 , 2 2
4 , 1 3 3 , 2 5 2 , 2 1 7 8
510  DA TA  1 0 5 , 1 , 1 3 3 , 2 5 4 . 3 2 , 2 1
4 , 1 9 5 , 1 6 0 , 0 , 1 7 7 , 2 5 3 , 1 4 5 , 2 5 1 ,
1 6 5 , 2 5 3 , 2 0 1 , 2 5 3 9
520 DATA 6 3 , 2 0 8 . 6 . 1 6 5 . 2 5 4 . 2 0

69

EiC

OS

33

72

PE

1 4 1 , 1 6 7 , 2 , 1 7 3 , 1 6 0 , 2 . 1 0 5 , 1 , 1
4 1 , 1 6 8 , 1 6 0 3
730  DA TA  2 , 2 4 . 1 7 3 , 1 6 9 . 2 , 1 0 5 ,
4 0 , 1 4 1 , 1 6 9 . 2 , 1 7 3 , 1 7 0 , 2 , 1 0 5 , 0
, 1 4 1 , 1 4 1 8
740 DA TA  1 7 0 , 2 , 7 6 , 2 3 8 , 2 0 1 , 2 0
1 , 1 9 . 2 0 8 , 6 , 3 2 , 6 2 , 1 9 6 , 7 6 , 2 3 0 ,
2 0 1 , 2 0 1 . 2 1 2 7
750  DA TA  2 0 , 2 4 0 , 3 , 7 6 , 2 4 8 , 1 9 9
. 1 7 3 . 1 6 7 , 2 , 1 4 1 , 1 7 6 , 2 , 1 7 3 , 1 6 8
. 2 , 1 4 1 . 1 9 3 1
760 DA TA  1 7 7 , 2 , 1 7 3 . 1 6 9 . 2 . 1 4 1
J 7 8 . 2 , 1 7 3 , 1 7 0 , 2 , 1 4 1 , 1 7 9 , 2 . 3
2 , 2 4 6 , 1 7 8 9
770  DA TA  2 0 1 , 1 7 3 , 1 7 6 , 2 , 1 4 1 . 1
6 7 . 2 , 1 7 3 , 1 7 7 , 2 , 1 4 1 , 1 6 8 , 2 , 1 7 3
J 7 8 . 2 , 1 8 7 8
780  DA TA  1 4 1 , 1 6 9 , 2 , 1 7 3 , 1 7 9 . 2

1 , 2 4 , 2 0 8 , 9 6 , 1 2 0 , 1 6 5 . 1 . 4 1 , 2 5 3
J 3 3 , 1 , 1 7 3 5

1 , 2 5 5 . 2 4 0 , 1 5 , 2 3 0 , 2 6 1 . 2 0 8 , 2 . 2
30 . 252 , 230 , 2810

, 1 4 1 , 1 7 0 . 2 , 1 6 2 , 8 , 1 6 0 , 0 , 3 2 . 2 1
4 , 1 9 5 , 1 7 5 0

94 270  DA TA  9 6 , 1 6 5 , 1 . 9 , 2 . 1 3 3 , 1 ,
8 8 , 9 6 . 1 6 9 , 0 , 1 3 3 , 2 5 1 , 1 6 9 , 2 2 4 ,

36 530 DATA 2 5 3 , 2 0 8 , 2 , 2 3 0 , 2 5 4 , 7
6 , 1 0 2 , 1 9 7 , 3 2 , 2 2 2 , 1 9 5 . 1 6 9 , 0 , 2

F3 790  DA TA  1 7 3 . 1 7 1 , 2 , 2 0 8 , 7 7 , 1 7
3 , 1 6 7 , 2 , 2 0 1 , 0 , 2 0 8 , 1 3 , 1 7 3 , 1 6 6

52
1 3 3 , 1 6 7 0
a n  DA TA  2 5 2 , 1 6 0 , 0 . 1 6 9 , 0 , 1 4 5
, 2 5 1 , 1 5 5 , 2 5 1 , 2 0 1 , 6 3 , 2 0 8 , 7 , 1 6
5 , 2 5 2 , 2 0 1 . 2 4 9 0

94
30 , 251 . 208 . 2629
5 4 0  DA TA  2 , 2 3 0 , 2 6 2 . 1 4 5 , 2 5 1 . 1
6 6 , 2 6 1 , 2 2 4 , 6 3 , 2 0 8 , 6 , 1 6 6 , 2 5 2 ,
2 2 4 , 2 5 5 , 2 4 0 , 2 9 3 5

41]
, 2 , 2 0 1 , 1 9 3 9
8 0 0  DA TA  2 2 4 , 2 0 8 , 6 , 3 2 , 2 2 2 , 1 9
5 . 7 6 , 2 3 8 , 2 0 1 , 5 6 , 1 7 3 , 1 6 9 , 2 , 2 3
3 , 1 , 1 4 1 , 2 1 7 7

39 290  DA TA  2 5 5 , 2 0 8 , 1 , 9 6 , 2 3 0 , 2 5 EB 5 5 0  DA TA  3 , 7 5 , 1 3 8 , 1 3 7 , 1 6 9 , 0 , 6 6 8 1 0  DA TA  1 6 9 , 2 , 1 7 3 , 1 7 0 , 2 , 2 3 3
1 , 2 0 8 , 2 , 2 3 0 , 2 5 2 , 7 5 , 2 4 0 . 1 9 5 , 1 1 3 3 , 2 5 1 , 2 4 , 1 0 5 , 4 0 , 1 3 3 , 2 5 3 , 1 6 , 0 . 1 4 1 . 1 7 0 , 2 . 5 6 , 1 7 3 . 1 7 6 , 2 . 2 2
69.0,133,2546 9 , 2 0 4 , 1 3 3 , 2 0 2 8 3 , 8 . 1 7 1 0

99 300 DA TA  2 5 1 . 1 6 9 , 2 0 4 , 1 3 3 , 2 5 2 CS 5 6 0  DA TA  2 5 2 , 1 0 5 , 0 , 1 3 3 , 2 5 4 , 1 9A 820  DA TA  1 4 1 , 1 7 6 . 2 , 1 4 1 , 1 6 7 , 2
7 7 , 2 5 3 , 1 4 5 . 2 5 1 , 1 5 5 , 2 5 3 , 2 0 1 , 2 , 1 7 3 , 1

7 7
,
2 , 2 3 3 .
0 , 1 4 1 ,
1 7 7 , 2 ,
1

, 1 5 0 , 0 . 1 7 3 , 3 3 , 2 0 8 , 4 1 , 1 5 . 1 3 3 ,
2 5 3 , 1 7 3 , 1 3 4 , 2 3 3 2 3 2 , 2 0 9 , 6 . 1 6 5 , 2 8 0 0 4 1 , 1 6 6 , 1 8 4 3

66 310 DA TA  2 , 1 0 , 1 0 . 1 0 , 1 0 , 4 1 , 2 4 22 5 7 0  DA TA  2 5 4 . 2 0 1 , 2 0 7 . 2 4 0 , 1 5 , E4 8 3 0  DA TA  2 . 1 7 3 , 1 7 5 . 2 , 1 3 3 , 2 5 3
0 , 5 , 2 5 3 , 1 4 5 , 2 5 1 , 1 6 6 . 2 5 1 , 2 2 4 , 2 3 0 , 2 5 1 . 2 0 8 , 2 , 2 3 0 , 2 5 2 , 2 3 0 , 2 5 , 1 7 3 , 1 7 7 , 2 , 1 3 3 . 2 5 4 , 1 7 7 . 2 5 3 , 4
2 3 2 , 2 0 8 , 2 0 5 8 3 . 2 0 8 , 2 , 2 3 0 , 3 0 1 3 1 , 2 4 0 , 1 4 1 , 2 3 3 0

F l 320  DA TA  7 . 1 6 6 , 2 5 2 , 2 2 4 , 2 0 7 , 2 3E 5 8 0  DA TA  2 5 4 , 7 6 , 1 7 8 , 1 9 7 , 1 6 9 , FB 840  DA TA  1 8 2 , 2 . 1 7 3 , 1 7 4 . 2 , 1 3 3
0 8 , 1 , 9 6 . 2 3 0 , 2 5 1 , 2 0 8 , 2 , 2 3 0 , 2 5 0 , 1 4 1 , 1 5 7 , 2 , 1 6 9 , 2 5 4 , 1 4 1 , 1 6 8 , , 2 5 1 . 1 7 3 , 1 7 5 , 2 , 1 3 3 , 2 5 2 , 1 4 0 , 1
2 , 7 6 , 3 8 , 2 4 4 8 2 . 1 6 9 , 1 9 2 , 2 2 7 9 7 2 , 2 , 5 6 , 2 0 2 2

F2 330 DATA 198.169,0,141,167,e CF 5 9 0  DA TA  1 4 1 , 1 6 9 , 2 , 1 6 9 , 2 0 7 , 1 C9 850  DA TA  1 6 5 , 2 5 1 , 2 3 3 , 8 , 1 3 3 , 2
, 1 6 9 . 2 2 4 , 1 4 1 , 1 5 6 , 2 , 1 6 9 , 0 , 1 4 1 4 1 . 1 7 0 , 2 , 1 6 9 , 0 , 1 4 1 , 1 7 1 , 2 , 9 6 , 5 1 , 1 6 5 , 2 5 2 , 2 3 3 , 0 , 1 3 3 , 2 5 2 , 1 7 7
, 1 6 9 , 2 , 1 8 6 0 1 4 1 , 1 7 2 , 1 8 9 3 , 2 5 1 , 2 4 , 4 6 , 2 5 7 4

114 340 DA TA  1 6 9 , 2 0 4 , 1 4 1 , 1 7 0 , 2 , 1 CF 6 0 0  DA TA  2 , 7 2 , 1 3 8 , 7 2 , 1 5 2 , 7 2 , A l 860  DA TA  1 7 2 , 2 , 4 2 , 4 6 . 1 7 2 , 2 , 4
5 9 , 0 , 1 4 1 , 1 7 1 . 2 , 9 6 , 1 6 9 , 0 , 1 4 1 , 1 6 5 , 1 5 4 , 2 0 1 , 3 , 2 4 0 , 8 , 1 0 4 . 1 6 8 , 2 , 4 6 , 1 7 2 , 2 . 4 2 , 4 6 , 1 7 2 , 2 , 4 2 , 4 6
1 7 3 , 2 , 1 7 5 0 1 0 4 , 1 7 0 , 1 8 2 5 , 1 0 4 8

08 350 DA TA  3 2 , 2 1 4 , 1 9 5 , 1 6 9 , 1 2 3 . 4E 610  DA TA  1 0 4 , 7 6 , 2 0 2 , 2 4 1 , 1 6 9 , CO 8 7 0  DA TA  1 7 2 . 2 , 1 4 5 . 2 5 1 , 4 6 , 1 7
1 3 3 , 2 5 1 , 1 6 9 , 2 0 2 . 1 3 3 , 2 5 2 , 2 4 , 1 1 , 1 4 1 . 1 9 2 . 2 , 1 7 3 , 1 8 6 , 2 , 2 4 0 , 3 0 2 , 2 , 4 6 , 1 7 2 , 2 , 4 6 . 1 7 2 , 2 , 4 6 , 1 7 2
4 , 1 7 2 , 2 , 4 5 . 2 1 3 1 , 169 , 0 . 1928 , 2 . 1 4 5 0.1
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SC 880  DATA 1 6 5 , 2 5 1 , 2 0 5 , 1 7 6 , 2 , 2 1 3 3 . 2 5 2 , 2 1 0 2
0 8 , 2 0 0 , 1 5 5 , 2 5 2 , 2 0 5 , 1 7 7 . 2 , 2 0 8 2C 1140 DATA 2 3 8 , 1 7 4 , 2 , 2 0 8 , 3 . 2 3
4 9 3 , 1 7 3 . 1 7 1 . 2 7 8 3 8 , 1 7 5 , 2 , 1 4 0 , 1 7 2 , 2 , 1 7 3 , 1 7 1 , 2 ,

07 8 9 0  DATA 2 , 2 0 8 , 9 , 1 7 7 . 2 5 3 . 4 1 , P 4 0 , 8 , 1 9 4 9
1 5 . 1 3 . 1 8 2 , 2 , 1 4 5 , 2 5 3 , 2 3 8 , 1 7 4 , 09 1180  DATA 1 7 7 . 2 5 1 , 1 4 1 , 1 8 2 . 2 ,
2 , 2 0 6 . 1 9 2 2 4 1 . 1 5 , 1 4 5 . 2 5 1 , 2 0 2 , 2 4 0 , 3 , 7 5 , 2

9A 900  DATA 3 , 2 3 8 , 1 7 5 , 2 , 2 3 8 , 1 7 6 3 0 . 2 0 0 . 3 2 , 2 1 8 8
, 2 , 2 0 8 , 3 , 2 3 8 , 1 7 7 , 2 , 2 0 2 , 2 4 0 , 1 CD 1160 DATA 2 2 2 , 1 9 5 , 7 6 . 2 3 8 , 2 0 1
1 , 1 7 3 , 2 0 8 8 , 2 0 1 . 1 5 7 , 2 0 8 , 6 8 , 1 7 3 , 1 7 1 , 2 , 2 4

OF 9 1 0  DATA 1 7 1 , 2 , 2 4 0 , 3 , 7 5 , 1 1 1 , 0 , 5 , 2 0 5 . 1 7 1 , 2 5 3 5
1 9 9 , 7 6 , 9 4 , 1 9 9 , 3 2 , 2 2 2 , 1 9 5 , 2 0 6 16 1170 DATA 2 , 7 6 , 2 3 8 , 2 0 1 , 1 7 3 , 1
4 7 1 . 2 , 1 9 9 9 6 7 , 2 , 2 0 1 , 0 , 2 0 8 , 1 0 , 1 7 3 , 1 6 8 , 2 ,

7C 920  DATA 2 4 0 , 6 , 2 3 8 , 1 7 1 , 2 , 2 3 8 2 0 1 , 2 2 4 , 2 0 4 5
4 7 1 , 2 . 7 6 , 2 3 8 , 2 0 1 . 2 0 1 . 2 9 , 2 0 8 08 1180 DATA 2 0 8 , 3 , 7 6 , 2 3 8 , 2 0 1 , 2
, 5 9 , 1 7 3 . 2 2 5 3 3 8 . 1 7 1 . 2 , 5 5 , 1 7 3 , 1 6 7 . 2 , 2 3 3 , 8 ,

87 5 3 0  DATA 1 7 1 , 2 , 2 0 8 . 6 , 2 3 8 , 1 7 1 1 4 1 , 1 6 7 . 2 0 8 4
, 2 , 7 6 , 2 3 8 , 2 0 1 . 2 0 5 . 1 7 1 . 2 . 2 4 , 1 BA 1190 DATA 2 , 1 7 3 . 1 6 8 , 2 , 2 3 3 , 0 ,
7 3 , 1 6 7 . 2 0 5 6 1 4 1 , 1 6 8 , 2 , 5 5 , 1 7 3 , 1 6 9 . 2 , 2 3 3 , 1

A2 940  DATA 2 , 1 0 5 , 8 , 1 4 1 , 1 6 7 , 2 4 4 4 1 , 1 8 8 4
7 3 , 1 6 8 . 2 . 1 0 5 . 0 . 1 4 1 , 1 6 8 . 2 . 2 3 8 36 1200 DATA 1 6 9 , 2 , 1 7 3 . 1 7 0 , 2 , 2 3
4 6 9 , 1 5 9 1 3 , 0 , 1 4 1 , 1 7 0 , 2 , 7 5 , 2 3 8 , 2 0 1 , 2 0 1

Fg 950  DATA 2 , 2 0 8 , 3 , 2 3 8 , 1 7 0 . 2 , 1 . 1 6 0 . 2 0 8 . 2 1 4 5
7 3 4 5 7 , 2 , 2 0 1 , 5 4 , 2 0 8 4 0 , 1 7 3 , 1 C5 1210 DATA 5 , 1 6 9 , 3 2 , 1 4 1 , 1 7 2 , 2
5 8 . 2 , 1 7 9 1 , 2 0 1 , 1 6 1 . 1 4 4 . 5 . 1 6 9 . 1 2 8 , 1 4 1 , 1

4D 9 5 0  DATA 2 0 1 , 2 5 5 , 2 0 8 , 3 , 3 2 . 8 0 7 2 , 2 , 2 0 1 , 1 8 4 5
. 1 9 7 , 7 5 , 2 3 8 , 2 0 1 , 2 0 1 , 1 4 1 , 2 0 8 , 4A 1220 DATA 3 e , 1 4 4 , 3 8 , 2 0 1 , 1 2 9 ,
5 , 3 2 . 2 4 5 , 2 3 2 5 1 7 6 , 2 6 , 8 6 , 2 3 3 , 3 2 , 1 4 1 , 1 7 2 , 2 , 3cl8 9 7 0  DATA 2 0 1 , 7 5 , 2 3 8 , 2 0 1 , 2 0 1 , 2 , 8 8 , 1 9 6 . 1 6 9 0
1 4 5 . 2 0 8 , 5 3 . 1 5 2 , 2 2 5 , 2 3 5 , 1 5 8 , 2 2A 1230 DATA 1 7 3 , 1 6 7 , 2 , 2 0 1 . 6 4 , 2
. 1 4 4 , 9 , 2 0 8 , 2 4 7 7 0 8 , 1 0 , 1 7 3 , 1 5 8 , 2 , 2 0 1 , 2 5 5 , 2 0 8 .BE 9 8 0  DATA 4 1 , 1 7 4 , 1 6 7 , 2 , 2 2 4 , 6 4 3 , 3 2 , 8 0 , 1 9 4 7
4 4 4 , 3 4 , 5 8 , 1 7 3 , 1 5 7 , 2 , 2 3 3 , 8 4 , 12 1240  DATA 1 9 7 , 1 6 9 , 0 , 1 4 1 , 1 9 2 ,
1 4 1 , 1 5 7 , 1 8 5 3 2 , 7 6 , 2 4 9 , 1 9 7 . 1 5 9 . 0 , 1 4 1 , 1 7 4 , 29E 980  DATA 2 , 1 7 3 , 1 5 8 , 2 , 2 3 3 , 1 , 1
4 1 , 1 8 8 , 2 , 5 5 . 1 7 3 , 1 6 9 , 2 , 2 3 3 , 4 0 E2

. 1 6 9 , 2 2 4 , 2 1 0 2
1250 DATA 1 4 1 , 1 7 5 . 2 4 5 2 . 0 , 1 7

4 4 1 , 1 7 0 4 3 , 1 7 5 , 2 , 2 0 E 4 6 8 . 2 . 1 4 4 , 1 2 . 2 0 8AB 1000 DATA 1 5 9 , 2 , 1 7 3 , 1 7 0 . 2 . 2 3
3 , 0 , 1 4 1 , 1 7 0 , 2 , 7 6 , 2 3 8 , 2 0 1 , 2 0 1 25

. 3 1 . 1 7 3 , 1 7 7 3
1260  DATA 1 7 4 , 2 , 2 0 5 , 1 6 7 . 2 . 2 4

4 4 7 , 2 0 8 , 2 1 3 3 0 , 2 . 1 7 8 , 2 1 , 2 4 , 1 7 3 , 1 7 4 , 2 . 1 0 5 ,38 1010 DATA 1 2 , 3 2 , 2 3 0 , 1 9 5 , 3 2 , 1 5 4 , 1 4 1 , 1 6 7 2
0 , 1 8 6 , 3 2 , 6 2 . 1 9 6 , 7 5 , 2 3 8 , 2 0 1 , 2 54 1270 DATA 1 7 4 , 2 , 1 7 3 . 1 7 5 , 2 . 1 0
0 1 , 1 4 8 , 2 4 0 , 2 1 0 1 5 , 1 , 1 4 1 , 1 7 5 , 2 , 2 3 2 , 7 6 , 2 , 2 0 2 , 1

BB 1020 DATA 3 , 7 5 . 1 1 4 , 2 0 1 , 1 7 3 , 1 7 3 , 1 7 2 , 1 8 0 7
6 7 , 2 4 4 1 , 1 7 5 , 2 4 7 3 , 1 6 8 , 2 4 4 1 AS 1280 DATA 2 , 2 0 1 , 1 4 8 , 2 4 0 , 7 e , e
4 7 7 , 2 , 1 7 1 8 0 1 , 2 0 , 2 4 0 , 5 8 , 1 7 3 . 1 7 4 . 2 . 1 4 1 , 1

58 1030 DATA 1 7 3 , 1 6 9 , 2 , 1 4 1 . 1 7 8 , 5 7 , 2 , 1 7 3 . 2 0 2 4
2 , 1 7 3 , 1 7 0 , 2 , 1 4 1 , 1 7 9 , 2 , 3 2 , 2 4 6 77 1290 DATA 1 7 5 , 2 . 1 4 1 , 1 6 8 . 2 . 1 6
, 2 0 1 4 7 3 , 1 9 8 4 9 , 0 4 4 1 . 1 7 1 , 2 4 6 5 , 0 , 1 4 1 , 1 6 9 ,

EF 1040  DATA 1 7 6 , 2 , 1 4 1 , 1 6 7 , 2 . 1 7 2 , 1 6 9 . 1 5 2 1
3 , 1 7 7 , 2 , 1 4 1 , 1 8 8 , 2 , 1 7 3 . 1 7 8 , 2 , 118 1300  DATA 2 0 4 , 1 4 1 . 1 7 0 , 2 , 2 3 2 ,
1 4 1 , 1 6 9 , 1 8 1 4 2 0 2 , 2 4 0 , 2 0 , 2 4 , 1 7 3 , 1 6 9 , 2 , 1 0 5 ,

23 1050 DATA 2 , 1
7
3 , 1 7 9 . 2 . 1 4
1 . 1 7

4 0 . 1 4 1 . 1 5 9 , 2 0 3 4
0 , 2 . 1 7 3 , 1 6 7 , 2 , 1 3 3 . 2 5 1 . 1 7 3 , 1 6 15 1310 DATA 2 , 1 7 3 , 1 7 0 , 2 , 1 0 5 , 0 ,
8 . 2 , 1 3 3 , 1 8 7 1 1 4 1 , 1 7 0 , 2 , 7 6 , 8 2 , 2 0 2 . 1 7 3 , 1 6 7 ,

3A 1060 DATA 2 5 2 , 1 5 0 , 0 . 1 4 0 , 1 7 2 , 2 , 2 0 1 , 1 8 5 8
2 , 1 8 2 . 8 , 3 2 . 2 1 4 , 1 9 5 . 1 7 3 . 1 7 1 , 2 ES 1320 DATA 6 4 , 1 4 4 , 1 0 , 1 7 3 , 1 5 8 ,
, 2 4 0 , 9 4 9 3 2 2 . 2 0 1 . 2 5 5 . 2 0 8 . 3 , 3 2 , 8 0 4 9 7 , 9 5

711 1070  DATA 1 7 7 , 2 5 1 , 1 4 1 , 1 8 2 , 2 , , 0 , 0 , 1 5 3 3
4 1 , 1 5 , 1 4 5 , 2 5 1 , 1 7 7 , 2 5 1 , 2 4 , 1 1 0 26 1330 DATA 0 . 0 . 1 0 2 , 1 0 2 , g , 9 6 , 8
. 1 7 2 , 2 4 0 5 , 2 0 4 7 5 , 0 , 0 , 0 . 8 5 . 2 4 5 , 9 5 , 8 5 , 3 9 , 1 7 0 ,

08 1080 DATA 1 1 0 , 1 7 2 , 2 , 1 0 6 , 1 1 0 , 1110
1 7 2 , 2 , 1 0 8 , 1 1 0 , 1 7 2 , 2 , 1 0 5 , 1 1 0 , E8 1340 DATA 1 1 5 , 2 2 6 . 2 3 4 , 2 4 2 , 7 9
172 , 2 , 145 , 1599 . 8 7 , 4 4 5 4 , 1 5 9 , 1 1 2 . 3 5 , 0 , 0 , 0 4

SF 1090 DATA 2 5 1 , 1 1 0 , 1 7 2 . 2 , 1 1 0 , 8 , 5 8 , 1 5 5 4
1 7 2 , 2 , 1 1 0 , 1 7 2 . 2 , 1 1 0 . 1 7 2 , 2 , 2 4 20 1350 DATA 6 8 , 3 3 , 5 8 . 1 7 . 1 7 , 1 8 ,
4 5 5 , 2 5 1 , 1 8 2 7 0 , 1 5 0 , 2 4 6 . 1 4 4 , 2 , 3 9 . 3 4 . 0 , 0 , 0 ,

7D 1100 DATA 1 0 5 , 8 , 1 3 3 . 2 5 1 , 1 5 5 , 852
2 5 2 , 1 0 5 , 0 , 1 3 3 , 2 5 2 , 1 5 5 , 2 5 1 . 2 0 28 1360 DATA 3 , 5 2 , 0 . 7 , 0 , 0 , 0 , 0 , 6
5
,
1
7
4
.
2
.
2
0
8
,
2
4
0
9

. 9 5 , 1 7 , 3 4 , 6 8 , 1 3 5 , 1 0 5 . 1 8 9 , 7 1 3
F4 1110 DATA 2 0 0 , 1 6 5 , 2 5 2 , 2 0 5 , 1 7

5 , 2 , 2 0 8 . 1 9 3 . 1 7 3 , 1 7 1 , 2 . 2 4 0 , 1 7 79 1370 DATA 1 5 3 , 9 6 , 3 8 , 3 4 . 3 4 , 1 1
4 7 3 , 1 7 6 , 2 , 2 3 5 4 2 . 1 0 5 , 1 8 , 7 2 , 2 4 0 , 1 1 3 , 3 9 , 1 8 . 8 4

24 1120 DATA 1 3 3 , 2 5 1 , 1 7 3 , 1 7 7 , 2 , 4 9 , 1 2 1 , 1 2 7 5
1 3 3 . 2 5 2 , 1 7 3 , 1 8 2 , 2 , 4 1 . 2 4 0 , 1 4 5 1:3 1380  DATA 2 4 1 , 1 6 , 1 1 6 , 7 1 . 1 7 , 9
. 2 5 1 . 2 3 8 , 1 7 5 , 2 5 8 9 6 , 1 8 . 7 8 , 1 5 3 , 9 6 , 2 4 1 , 3 4 , 6 8 , 6 4 ,

C7 1130 DATA 2 , 2 0 8 , 3 , 2 3 8 , 1 7 7 , 2 , 1 0 5 , 1 5 0 . 1 5 6 4
1 7 3 , 1 7 6 , 2 , 1 3 3 , 2 5 1 , 1 7 3 , 1 7 7 . 2 , TA 1390 DATA 1 5 3 , 9 5 , 1 0 5 , 1 5 1 , 1 8 ,

8 4 , 5 , 9 6 , 5 . 9 5 , 6 , 9 5 , 6 , 1 0 0 , 1 8 , 7
2 . 1 0 8 9

49 1 4 0 0  DATA 6 6 , 1 8 . 0 , 1 1 2 , 1 1 2 , 0 ,
1 3 2 . 3 3 . 3 5 , 1 2 8 , 3 7 , 1 8 , 3 2 , 3 2 , 1 0
5 , 1 8 7 , 1 0 9 5

FO 1 4 1 0  DATA 1 3 6 , 1 1 2 , 0 , 1 1 3 . 1 1 7 ,
1 1 2 , 6 8 , 1 1 7 . 8 5 , 1 1 2 , 0 , 1 1 5 , 6 8 4
1 2 , 1 7 , 1 1 7 , 1 4 0 2

91 1 4 2 0  DATA 8 5 , 1 1 2 , 0 , 1 1 7 , 1 1 6 , 1
1 2 , 3 , 5 8 , 1 0 0 . 6 4 , 0 , 1 1 7 , 8 7 , 2 3 , 5
8 , 1 1 7 , 1 1 8 9

E8 1 4 3 0  DATA 8 5 , 8 0 , 3 2 , 3 4 , 3 4 , 3 2 ,
3 2 , 3 4 , 3 4 , 3 5 , 6 9 , 8 5 , 1 0 1 , 8 0 , 5 8 ,
6 8 , 9 0 5

Cl  1 4 4 0  DATA 5 6 , 9 8 , 0 4 5 9 , 1 5 3 , 1 4
4 , 0 4 1 7 . 8 5 . 8 0 . 0 . 1 1 7 , 0 5 , 1 1 2 , 0
. 1 1 7 , 1 3 3 3

C7 1 4 5 0  DATA 8 7 , 5 8 , 0 , 1 1 7 , 8 7 , 1 7 ,
0 , 1 1 5 . 6 8 . 5 4 . 0 4 1 6 , 1 1 3 4 1 2 , 6 8
. 1 1 8 , 1 1 4 9

Ag 1 4 8 0  DATA 5 8 , 1 1 2 , 0 , 8 5 , 8 5 , 1 1 2
. 0 . 8 5 , 8 5 , 3 2 , 0 , 1 5 3 , 1 5 9 , 1 4 4 , 0 ,
8 5 , 1 2 0 5

90 1 4 7 0  DATA 3 7 . 8 0 , 0 . 8 5 , 8 7 , 2 3 , 0
4 1 3 , 3 6 , 1 1 2 , 1 1 8 . 1 0 2 , 1 0 2 , 1 1 2 ,
3 7 , 7 9 , 1 1 2 3

4 8  1 4 8 0  DATA 6 8 , 2 4 0 , 1 1 5 , 5 1 , 5 1 , 1
1 2 , 2 , 1 1 4 , 3 4 . 3 4 , 0 . 7 9 , 5 4 , 0 , 0 4
5 . 9 7 9

OC 1 4 9 0  DATA 2 4 0 , 0 , 3 7 , 8 7 , 8 5 , 8 0 ,
1 0 1 , 8 7 , 8 5 , 9 6 . 1 1 7 , 5 8 . 6 9 . 1 1 2 . 1
0 1 , 8 5 , 1 4 5 0

D5 1 5 0 0  DATA 8 5 . 9 5 , 1 1 5 . 7 1 , 6 8 , 1 1
2 , 1 1 6 , 7 1 , 6 8 . 5 4 , 1 1 7 , 7 1 , 8 5 , 1 1 2
. 8 5 , 8 7 , 1 4 2 4

8A 1 5 1 0  DATA 8 5 . 8 0 , 1 1 4 , 3 4 , 3 4 , 1 1
2 . 1 1 4 , 3 4 , 4 2 , 2 2 4 . 8 5 , 8 6 , 1 0 1 , 8 0
, 5 8 . 6 8 , 1 3 6 1

66 1 5 2 0  DATA 5 8 , 1 1 2 , 1 5 9 , 1 5 3 , 1 5 3
4 4 4 , 1 5 7 . 2 2 3 , 1 8 7 , 1 4 4 , 1 1 7 , 8 5 ,
8 5 , 1 1 2 , 1 1 7 , 8 7 . 2 1 0 3

OF 1 5 3 0  DATA 5 8 , 6 4 , 1 1 7 , 8 5 , 8 5 , 3 5
. 1 1 7 , 8 7 , 1 0 1 , 8 0 , 1 1 5 , 7 1 . 1 7 , 1 1 2
4 1 4 , 3 4 . 1 3 0 3

481 1 8 4 0  DATA 3 4 , 3 2 , 8 5 . 8 5 , 8 5 , 1 1 2
, 8 5 , 8 5 . 8 5 , 3 2 , 1 5 3 , 1 5 3 , 1 5 9 . 1 4 4
, 8 5 , 8 2 , 1 4 9 6

5A 1 5 5 0  DATA 3 7 . 8 0 , 8 5 , 8 5 , 3 4 , 3 2 ,
1 1 3 , 1 8 . 6 8 . 1 1 2 , 1 0 2 , 1 1 1 , 2 4 5 , 1 0
2 , 1 6 5 , 1 6 5 . 1 5 5 5

70 1 5 8 0  DATA 1 6 5 , 1 6 5 , 1 0 2 . 1 0 2 , 1 0
2 , 1 0 2 , 0 , 2 5 0 . 1 7 0 , 1 6 0 , 2 5 5 , 1 1 9 ,
5 1 . 1 7 . 2 5 9 . 2 9 5 , 2 2 7 0

17 1 5 7 0  DATA 2 5 5 , 2 5 5 , 0 , 0 , 0 , 0 , 0
0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 0 , 5 1 0
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14 1 0  8 L - 4 9  9 ,
2
0 8 7 3 15 8  2 0  FO R L 0  TO  8 1 - : C X 0 F O R

0 TO  1 5 , R E A D  A:CX...CX-1-A:POKE
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6
1 0 ) : 5 T
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40 4 0  NE X T L E N D
3F 5 0  DATA 7 8 , 1 0 5 , 2 2 . 7 6 , 2 0 6 , 2 3 ,

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

5E 6 8  DATA 1 3 e , 1 6 2 , 2 0 8 , 1 9 0 , 2 3 8 ,
3 , 1 5 0 . 0 , 1 7 7 . 1 5 8 , 2 0 1 . 3 2 . 2 0 8 , 8
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, 2 0 0 . 2 0 4 , 2 2 5 3
BO 7 0  DATA 5 8 , 3 1 , 2 0 2 , 2 4 4 , 2 4 0 . 2 3

. 1 3 2 . 1 8 3 . 1 3 2 , 1 8 4 , 1 7 7 . 1 6 8 , 2 0 1
, 3 2 , 2 0 8 . 3 8 , 2 3 2 9

29 8 0  DATA 2 0 4 , 5 2 , 3 1 , 1 7 6 , 4 2 , 1 3 3
, 7 3 , 2 0 0 , 1 7 7 , 1 6 8 . 2 0 1 , 3 2 , 2 0 2 , 2
2 , 1 3 2 , 1 8 3 , 2 0 4 6

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

70 1 0 0  DATA 2 0 8 , 2 4 4 . 2 4 0 , 1 7 , 1 6 5 ,
7 3 , 1 6 4 . 1 8 4 . 1 4 5 . 1 6 9 , 2 3 0 , 1 8 3 , 2
3 0 , 1 8 4 , 1 6 4 , 1 8 3 . 2 7 8 2

F2 1 1 0  DATA 2 0 4 , 5 7 , 3 1 , 2 0 2 . 1 9 7 , 1
7 3 , 2 3 2 , 3 , 2 0 8 , 1 0 3 , 1 6 4 . 1 2 4 , 2 0 4
, 5 7 , 3 1 , 1 7 6 . 2 2 3 2

25 1 2 0  DATA 5 1 , 1 6 2 , 3 2 , 1 4 5 , 1 6 8 . 2
0 0 , 2 0 4 . 5 7 , 3 1 . 2 0 8 , 2 4 8 , 1 7 3 . 2 3 8
, 3 , 2 4 0 , 3 , 2 1 7 0

BD 1 3 0  DATA 3 2 . 1 8 6 , 4 5 . 2 4 , 1 6 5 . 1 6
8 , 1 0 9 , 5 7 , 3 1 . 1 3 3 . 1 6 2 , 1 4 4 , 2 , 2 3
0 , 1 6 9 , 2 3 0 , 1 8 9 3

A7 1 4 0  DATA 9 1 , 1 6 0 , 0 , 1 7 7 , 1 6 8 , 2 0
1 , 3 2 , 2 0 2 , 7 , 2 0 0 , 1 7 7 , 1 6 8 , 2 0 1 , 3
2 , 2 4 0 , 3 . 2 0 6 5

28 1 5 0  DATA 7 6 , 1 2 1 , 2 2 , 9 6 , 1 7 3 , 6 8
, 3 1 , 2 4 0 . 2 1 0 , 1 7 7 , 1 6 8 , 2 0 1 , 3 2 , 2
4 0 , 3 , 1 3 6 , 1 9 9 4

31] 1 6 0  DATA 2 0 8 . 2 4 2 , 1 6 2 , 0 , 2 0 0 , 1
7 7 , 1 6 2 , 1 5 7 . 6 5 , 3 , 1 6 9 , 3 2 , 1 4 5 , 1
6 2 , 2 3 2 , 2 0 0 , 2 3 2 8

F8 1 7 0  DATA 2 0 4 , 5 7 , 3 1 , 2 0 8 , 2 4 0 . 1
5 7 , 6 5 , 3 , 2 3 2 , 1 3 4 . 1 8 1 , 2 3 8 , 2 3 2 ,
3 , 7 6 , 2 2 2 , 2 2 8 3

CC 1 8 0  DATA 2 2 , 1 6 4 , 1 8 4 , 2 0 4 , 5 8 , 3
1 , 1 7 6 , 1 0 , 1 6 9 , 3 2 , 1 4 5 , 1 6 8 , 2 0 0 ,
2 0 4 , 5 7 , 3 1 , 1 8 5 5

46 1 9 0  DATA 2 0 8 , 2 4 8 , 1 6 5 , 1 8 4 , 1 3 3
, 1 8 3 , 2 4 . 1 0 1 , 1 8 1 , 2 0 5 , 2 7 , 3 1 . 1 4
4 , 6 6 , 5 6 , 1 7 3 , 2 1 5 9

60 2 0 0  DATA 5 8 , 3 1 , 2 2 9 , 1 2 1 , 1 8 8 , 1
7 7 . 1 5 8 , 2 0 1 . 3 2 , 2 4 0 , 3 , 1 3 6 , 2 0 8 ,
2 4 7 , 1 3 2 , 1 8 3 , 2 3 9 4

CB 2 1 0  DATA 2 0 0 , 1 6 2 , 0 , 1 7 7 , 1 6 8 , 1
5 7 , 2 3 4 , 1 5 9 , 2 0 1 , 3 2 , 2 0 8 , 8 , 2 0 0 ,
1 7 7 , 1 6 8 . 2 0 1 , 2 4 5 2

2 7  2 2 0  DATA 3 2 , 2 4 0 , 1 2 , 1 3 6 , 1 6 9 , 3
2 , 1 4 5 , 1 6 8 , 2 3 2 , 2 0 0 , 2 0 4 , 5 7 , 3 1 ,
2 0 8 , 2 2 8 , 1 6 9 , 2 2 6 3

82  2 3 0  DATA 3 2 , 1 5 7 , 2 3 4 , 1 5 9 , 2 3 2 ,
1 3 4 , 1 8 2 , 2 4 , 1 6 5 . 1 8 3 , 1 0 1 , 1 8 1 , 1
3 3 , 1 8 4 . 2 0 8 , 2 , 2 3 1 1

CF 2 4 0  DATA 1 3 3 , 1 8 4 , 1 6 4 , 1 8 3 , 1 7 7
, 1 6 8 , 1 6 4 , 1 2 4 , 1 4 5 . 1 6 8 , 1 9 8 , 1 8 4
, 1 9 8 , 1 8 3 , 1 6 , 2 4 2 , 2 6 9 1

1C 2 5 0  DATA 1 6 5 , 1 8 1 , 1 6 4 , 1 8 4 , 2 0 2
, 1 8 9 , 6 5 , 3 , 1 4 5 , 1 6 8 , 2 0 2 , 1 3 6 , 1 6
. 2 4 7 , 1 6 6 , 1 2 2 , 2 4 1 6

15 2 6 0  DATA 2 4 0 , 1 9 , 1 8 9 , 2 3 4 , 1 5 9 ,
1 5 7 , 6 5 , 3 , 2 0 2 , 1 6 , 2 4 7 , 1 6 5 , 1 8 2 ,
1 3 3 , 1 8 1 , 1 6 9 , 2 3 6 1

95 2 7 0  DATA 0 , 1 3 3 , 1 8 2 , 2 4 0 , 3 , 2 0 6,232,3,76,222,22,1e5,166,133
, 1 6 2 . 1 6 5 , 2 1 1 6

OE 2 8 0  DATA 1 6 7 , 1 3 3 , 1 6 9 , 5 6 , 1 6 5 ,
1 6 2 . 2 2 9 , 1 7 2 , 1 3 3 , 1 6 8 , 1 7 6 , 2 , 1 9
2 , 1 6 9 . 1 6 5 , 1 7 1 , 2 4 4 1

61 2 9 0  DATA 1 3 3 , 9 1 , 1 6 5 , 1 6 8 , 2 0 5 ,
6 9 , 3 1 . 2 0 8 , 7 . 1 6 5 , 1 6 9 , 2 0 5 , 7 0 , 3
1 . 2 4 0 , 3 2 , 1 9 8 9

CO 3 0 0  DATA 1 6 0 , 0 , 1 7 7 , 1 6 8 , 2 0 1 , 3
2 . 2 0 8 , 7 , 2 0 0 , 1 7 7 , 1 6 8 , 2 0 1 , 3 2 . 2
4 0 , 1 7 , 5 6 , 2 0 4 4

CO 3 1 0  DATA 1 6 5 , 1 6 8 , 2 3 7 , 5 7 , 3 1 , 1
3 3 , 1 6 8 , 1 7 6 , 2 . 1 9 8 , 1 6 9 , 1 9 8 , 9 1 ,
7 6 , 2 2 9 , 2 3 , 2 1 2 1

FEI 3 2 0  DATA 9 6 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 ,
1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 ,

1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 2 0 0 1
68 3 3 0  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7

, 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
, 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 . 2 0 3 2

AA 3 4 0  DATA 1 2 7 . 1 2 7 , 1 2 7 . 1 2 7 . 1 2 7
, 3 2 , 1 0 2 , 2 2 , 1 6 9 , 0 . 1 3 3 , 1 8 1 , 1 3 3
, 1 8 2 , 1 4 1 , 2 3 2 , 1 9 6 2

09 3 5 0  DATA 3 , 1 6 5 , 1 6 2 , 1 3 3 , 7 3 , 1 6
5 , 1 6 2 , 1 3 3 , 7 4 , 2 4 , 1 6 5 , 7 3 , 1 0 9 , 5
7 , 3 1 , 1 3 3 , 1 6 7 5

D1 3 6 0  DATA 7 3 , 1 4 4 . 2 , 2 3 0 , 7 4 , 1 6 0
, 0 , 1 7 7 , 7 3 , 2 0 1 , 3 2 , 2 0 8 , 1 0 . 2 0 0 .
1 7 7 , 7 3 , 1 8 3 4

A4 3 7 0  DATA 2 0 1 , 3 2 , 2 0 8 , 3 , 2 3 2 . 2 3
2 , 3 , 1 7 2 . 5 7 , 3 1 , 1 7 7 , 1 6 8 , 2 0 1 , 3 2,290,98,2039

613 3 8 0  DATA 1 3 6 , 1 7 7 , 1 6 8 , 2 0 1 , 3 2 ,
2 4 0 . 3 7 . 1 7 3 , 6 8 , 3 1 , 2 4 0 , 3 2 , 1 6 2 ,
0 , 1 7 7 , 1 E 8 , 2 0 4 2

04 3 9 0  DATA 2 0 1 . 3 2 , 2 4 0 , 4 , 2 3 2 , 1 3
6 , 2 0 8 , 2 4 6 , 1 3 4 . 1 8 1 , 1 6 2 , 0 , 2 0 0 ,
1 7 7 . 1 6 2 . 1 5 7 , 2 4 7 8

68 4 0 0  DATA 6 5 . 3 . 1 6 9 , 3 2 , 1 4 5 , 1 6 8
, 2 0 0 , 2 3 2 , 2 2 8 . 1 8 1 , 2 0 6 , 2 4 1 . 1 7 3
, 2 3 2 , 3 , 2 0 8 . 2 4 2 2

89 4 1 0  DATA 3 , 3 2 . 2 0 , 3 0 . 3 2 , 1 2 6 , 4
5 , 2 4 , 1 6 5 , 1 6 8 , 1 0 9 , 5 7 , 3 1 , 1 3 3 , 1
6 8 , 1 4 4 , 1 3 4 7

31 9 2 0  DATA 2 , 2 3 0 . 1 6 9 , 2 3 0 , 9 1 , 1 6
0 , 0 . 1 7 7 , 1 6 8 , 2 0 1 , 3 2 . 2 0 8 , 6 3 , 2 0
0 , 1 7 7 . 1 6 8 . 2 2 7 6

06 4 3 0  DATA 2 0 1 , 3 2 , 2 0 8 , 1 0 , 1 6 5 , 1
8 1 , 2 4 0 , 3 . 7 6 , 1 4 6 , 2 5 , 7 6 . 9 7 , 2 5 ,
1 6 0 , 0 , 1 6 4 5

BF 4 4 0  DATA 1 7 7 , 1 6 8 , 2 0 1 , 3 2 . 2 0 8 ,
3 8 . 1 7 3 . 6 8 , 3 1 . 2 0 2 , 3 . 7 6 , 6 8 , 2 4 ,
1 3 2 . 1 2 4 , 1 7 9 1

117 4 5 0  DATA 2 0 0 , 1 3 2 . 1 8 3 , 1 7 4 , 5 7 ,
3 1 , 1 6 4 , 1 8 3 , 1 7 7 , 1 6 E 1 . 1 6 4 , 1 8 4 , 1
4 5 , 1 6 8 . 2 3 0 . 1 2 3 , 2 5 4 3

02 460 DATA 230,184,e0e,e0e,241
1 7 2 . 6 8 , 3 1 , 1 6 9 . 3 2 , 1 4 5 , 1 6 8 , 1 7

3 . 6 8 , 3 1 , 2 4 0 , 2 3 5 2
513 4 7 0  DATA 9 0 , 1 6 5 . 1 8 1 , 2 4 0 , 8 6 . 1

7 2 , 5 8 , 3 1 , 1 6 6 , 1 8 1 . 1 7 7 . 1 6 8 , 2 0 1
. 3 2 , 2 0 2 , 7 2 , 2 2 3 5

67 4 8 0  DATA 1 3 6 . 2 0 2 , 2 0 8 , 2 4 6 , 1 7 7
, 1 6 8 . 2 0 1 , 3 2 , 2 0 2 , 3 , 1 3 6 , 2 0 8 , 2 47,132,183,e4,2511

19 4 9 0  DATA 1 6 5 , 1 8 3 , 1 0 1 , 1 8 1 , 1 3 3
, 1 8 4 , 1 6 4 , 1 8 3 , 1 7 7 , 1 6 8 , 1 6 4 . 1 8 4
, 1 4 5 . 1 6 8 , 1 9 8 , 1 8 4 , 2 6 8 2

87 5 0 0  DATA 1 9 8 , 1 8 3 , 1 6 , 2 4 2 , 1 6 6 .
1 8 1 , 1 6 4 , 1 8 4 , 2 0 2 , 1 8 9 , 6 5 , 3 . 1 4 5
, 1 6 8 , 2 0 2 , 1 3 6 , 2 4 4 4

F4 5 1 0  DATA 1 6 , 2 4 7 , 1 6 9 . 0 , 1 3 3 , 1 8
1 , 1 6 6 , 1 8 2 , 2 4 0 , 1 7 , 1 2 9 , 2 3 4 . 1 5 9
, 1 5 7 , 6 5 , 3 , 2 1 6 8

63 5 2 0  DATA 2 0 2 , 1 6 , 2 4 7 , 1 6 5 , 1 8 2 ,
1 3 3 , 1 2 1 , 1 6 9 . 0 , 1 3 3 . 1 2 2 , 7 6 , 6 8 ,
2 4 , 9 6 , 5 6 , 1 9 3 0

EC 5 3 0  DATA 1 7 3 , 5 8 , 3 1 , 2 2 9 , 1 8 1 , 1
6 8 , 1 7 7 , 1 6 8 , 2 0 1 , 3 2 . 2 4 0 , 3 , 1 3 6 ,
2 0 2 , 2 4 7 . 2 0 0 , 2 4 5 2

3F 5 4 0  DATA 1 6 2 . 0 , 1 7 7 , 1 E 8 , 1 5 7 , 2
3 4 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 6 5 8
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14 1 0  8 1 _ 4 9  : L N - 5 0  5 6 5 2 1

58 2 0  FO R L 0  TO  BL:CX . . . 0 :FO R 0 -

0 TO  1 5 : R E A D  A:CX.. .CX1-A:POKE
S A. L* 1 6 + D,  A:NEXT 0

AS 3 0  READ A :  I F  A ) < C X  THE NP RI NT
"ERROR I N  L I N E " ; L N + ( 1 -
1
. 1 0 ) : S T
OP

40 4 0  NE X T L : E N U
7E S O  DATA 1 5 9 , 1 6 9 , 3 2 , 1 4 5 , 1 6 2 , 2

3 2 , 2 0 0 , 2 0 4 , 5 7 , 3 1 , 2 0 8 , 2 4 0 4 3 4
, 1 8 2 , 5 6 , 1 7 3 , 2 3 2 0

SC 6 0  DATA 5 8 , 3 1 , 2 2 9 , 1 8 1 . 1 3 3 , 1 8
3 . 7 6 , 3 4 , 2 5 , 1 6 5 , 1 6 2 . 7 2 . 1 6 5 , 1 6
9 , 7 2 , 1 6 5 , 1 9 2 6

ED 7 0  DATA 9 1 , 7 2 , 3 2 , 2 2 4 , 4 6 , 1 0 4 ,
1 3 3 , 9 1 , 1 0 4 . 1 3 3 , 1 6 9 , 1 0 4 , 1 3 3 , 168,58,165.1ee5

DO 8 0  DATA 1 6 2 . 2 3 7 , 5 7 , 3 1 , 1 3 3 , 1 6
8 , 1 7 6 , 2 , 1 9 2 , 1 6 9 , 3 2 , 2 0 , 3 0 , 1 9 2
, 2 1 , 3 2 , 1 7 4 2

CA 9 0  DATA 1 8 6 , 4 5 , 2 4 , 1 6 5 , 1 6 2 , 1 0
9 , 5 7 , 3 1 , 1 3 3 , 1 6 2 , 1 4 4 , 2 , 2 3 0 , 1 6
2 , 2 3 0 , 9 1 . 1 9 5 2

4C 1 0 0  DATA 1 6 2 , 0 , 1 6 0 , 0 , 1 8 9 , 6 5 ,
3 , 1 4 5 , 1 6 8 , 2 0 0 , 2 3 2 , 2 2 8 , 1 2 1 , 2 0
8 , 2 4 5 , 3 2 , 2 2 1 8

41 1 1 0  DATA 1 8 6 , 4 5 . 9 6 . 1 6 5 . 1 6 6 . 1
3 3 , 1 6 8 , 1 6 5 , 1 6 7 , 1 3 3 , 1 6 9 . 5 6 . 1 6
5 . 1 6 8 , 2 2 9 . 1 7 2 , 2 3 2 3

28 1 2 0  DATA 1 3 3 , 1 6 8 , 1 7 6 , 2 . 1 2 8 . 1
6 9 , 1 7 2 . 5 8 , 3 1 , 1 7 7 , 1 6 8 , 2 0 1 , 3 2 ,
2 0 8 , 3 2 , 1 3 2 , 2 0 5 7

10 1 3 0  DATA 1 2 4 , 1 3 6 . 1 3 2 , 1 8 3 , 1 6 4
, 1 8 3 , 1 7 7 , 1 6 2 , 1 6 4 . 1 8 4 , 1 4 5 , 1 6 8
.1 9 8 , 1 8 4 , 1 9 2 , 1 2 3 , 2 7 5 1

FD 1 4 0  DATA 1 6 4 , 1 2 4 , 1 9 6 , 1 7 2 , 2 0 8
. 2 3 8 , 1 6 9 . 3 2 , 1 4 5 , 1 6 8 , 1 6 2 , 1 4 8 ,
3 2 , 2 1 0 . 2 5 5 , 7 6 , 2 5 6 6

91 1 5 0  DATA 1 2 0 , 3 1 , 1 2 7 , 1 2 7 , 1 2 7 ,
1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7 ,
1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 1 9 2 9

04 1 6 0  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
, 1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
.1 2 7 . 1 2 7 . 1 2 7 , 1 2 7 , 2 0 3 2

CA 1 7 0  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
, 1 2 7 . 1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
4 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 2 0 3 2

I C l e a  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
.1 2 7 , 1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 2 0 1
.1 . 2 0 8 . 6 , 3 2 , 1 8 4 5

7 8  1 9 0  DATA 2 2 7 , 4 6 . 7 6 . 1 2 0 , 3 1 . 2 0
1 , 2 , 2 0 2 , 3 , 7 6 , 1 0 6 , 4 9 , 2 0 1 . 3 , 2 0
2 . 1 1 , 1 5 6 2

D9 2 0 0  DATA 1 7 3 . 6 8 , 3 1 , 2 0 8 . 3 , 3 2 ,
9 9 , 2 2 , 7 6 , 1 2 0 , 3 1 , 2 0 1 , 4 , 2 0 8 , 1 1
, 1 7 3 , 1 4 6 0

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

2C 2 2 0  DATA 4 7 , 2 0 1 , 6 , 2 0 8 , 3 , 7 6 . 8
2 , 5 0 , 2 0 1 , 7 , 2 0 2 , 3 . 7 6 , 9 0 , 3 5 , 2 0
1 , 1 4 9 4

AC 2 3 0  DATA 2 , 2 0 2 , 3 , 7 6 , 9 3 , 3 5 , 2 0
1 , 2 , 2 0 8 , 3 . 7 6 . 2 4 6 , 2 7 , 2 0 1 , 1 0 , 2
0 8 , 1 6 1 2

A3 2 9 0  DATA 3 , 7 6 , 1 2 1 , 2 7 . 2 0 1 , 1 1 ,
2 0 8 , 3 , 7 6 . 7 9 , 3 7 , 2 0 1 , 1 2 , 2 0 8 . 3 ,
7 6 , 1 3 4 2

28 2 5 0  DATA 7 1 , 5 2 , 2 0 1 , 1 3 , 2 0 8 . 3
1 7

6
,
4
,
6
1
,
2
0
1
,
1
4
,
2
0
8
,
3
.
7
6
,
2
9
,
2

8 , 1 3 0 8
89 2 6 0  DATA 2 0 1 , 1 5 , 2 0 8 . 3 , 7 6 , 9 9 ,

3 5 . 2 0 1 , 1 6 , 2 0 2 , 3 , 7 6 . 1 8 4 , 3 6 , 2 0
1 . 1 8 , 1 5 8 0

A8 270 DATA e00.4,169,1,20e,6,2
0 1 , 1 9 , 2 0 8 , 7 . 1 6 9 , 0 . 1 3 3 . 2 5 5 . 7 6
. 7 4 , 1 7 3 2

CE 2 8 0  DATA 5 2 . 2 0 1 , 2 0 , 2 0 8 . 3 , 7 6 ,97.47,201,21,20e,6,3e,54,51,76,1393
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03 2 9 0  DATA 1 2 0 , 3 1 . 2 0 1 , 2 3 , 2 4 0 , 2
4
,
2
0
1
,
2
4
,
2
0
8
,
3
.
7
5
,
1
8
2
,
2
8
,
2
0
1

, 2 5 . 2 0 8 , 1 7 5 5
67 3 0 0  DATA 3 ,
7
6 , 1 8 5 , 2 8 . 2
0 1 , 2 5 ,

2 0 8
,
3
,
7 6
,
0 , 3
5 , 7
5 , 1
2 0 ,
3 1 ,
1 7 3
,

5 6 . 1 3 0 7
58 3 1 0  DATA 3
1 , 2 4 0 , 4 7 ,
1 5 9 , 0 , 1 4 1

,
6
5
,
3
1
,
1
4
1
,
5
7
,
3
1
,
3
2
,
6
0
,
4
0
,
1
5

5 . 0 . 1 2 5 5
33 3 2 0  DATA 1 4 1 , 1 7 1 , 2 , 1 5 5 , 1 8 4 . 1

4
1
,
1
5
7
.
2
,
1
5
5
,
2
2
4
.
1
4
1
,
1
5
8
,
2
,
1

5 9 , 2 3 , 1 4 1 . 2 0 1 4
6F 3 3 0  DATA 163,2,169.204.141,1

7 0
,
2
,
1 5
5 ,
3 2
,
3 2
.
7 2
,
4 0
.
3 2
,
5 3
, 4

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

,
3
1
.
1
3
3
4
7
7
,
3
2
,
5
0
,
4
0
,
1
5
5
,
0
4

4 1 , 1 7 1 . 1 4 8 4
40 3 5 0  DATA 2 , 1 5 9 , 1 8 4 , 1 1 1 , 1 5 7 , 2

,
1
5
5
,
2
2
4
.
1
4
1
,
1
5
0
,
2
4
5
5
,
2
3
,
1
4

1 , 1 5 5 , 2 . 1 8 7 3
99 3 6 0  DATA 1 5 5 , 2 0 4 , 1 4 1 , 1 7 0 , 2 , 1

65,215,32,72,40,32,63,40,76,
1 2 0 , 3 1 , 1 5 7 5

DO 3 7 0  DATA 1
7
3 , 5 7 , 3 1 , 2 4
0 , 4 4 , 1 5

5 , 0 , 1 4 1 , 5 7 . 3 1 , 3 2 , 5 0 . 1 0 , 1 5 5 , 0
4 4 1 . 1 4 0 5

98 3 8 0  DATA 1
7
1 , 2 , 1 5 5 . 2 0
0 , 1 4 1 , 1

6 7
.
2
4 5
9 ,
2 2
4 .
1 4
1 ,
1 5
8 ,
2 ,
1 5
9 ,
2

5 , 1 4 1 , 1 5 5 , 2 0 5 0
PEI 3 9 0  DATA 2 , 1 5 5 , 2 0 4 , 1 4 1 , 1 7 0 , 2

4
5
9
,
3
2
,
3
2
.
7
2
,
1
0
,
3
2
,
5
3
,
4
0
,
7
5

. 1 2 0 , 1 3 5 4
AO 4 0 0  DATA 3 1 . 1 6 5 4 , 1 4 1 , 5 7 , 3 1 ,

1 4 2 . 5 5 , 3 1 , 1 3 3 , 1 7 7 , 1 5 9 . 0 . 1 4 1 ,
1 7 1 , 2 , 1 4 7 1

48 4 1 0  DATA 1 6 5 , 1 8 4 , 1 4 1 , 1 5 7 , 2 , 1
5 9
,
2 2
4 ,
1 4
1 ,
1 5
8 ,
2 ,
1 5
9 ,
2 3
,
1 4
1 ,

1 5 9 . 2 , 1 6 5 , 2 0 4 0
98 4 2 0  DATA 2
0 4 , 1 4 1 , 1 7
0 , 2 . 1 5 5 , 2

1 5
,
3 2
,
7 2
,
4 0
,
1 5
9 ,
2 0
0 ,
1 1
1 ,
1 5
7 ,

2 , 1 5 5 , 2 2 1 , 2 1 1 7
35 4 3 0  DATA 1 4 1 . 1 5 8 , 2 , 1 5 9 , 2 5 , 1 4

1
,
1
6
5
,
2
,
1
5
5
,
2
0
4
,
1
4
1
,
1
7
0
,
2
,
1
5

5 . 0 , 1 4 1 , 1 8 1 3
32 4 4 0  DATA 1 7 1 , 2 , 1 5 5 , 2 0 2 , 3 2 , 7 2

,
4
0
,
3
2
,
5
3
,
4
0
,
7
5
,
1
2
0
,
3
1
.
1
7
3
,
5

8 . 3 1 , 1 3 2 2
EE 4 5 0  DATA 2 4 0 . 4 7 , 3 2 , 5 5 , 2 4 , 1 5 9

, 0 4 9 1 , 5 8 , 3 1 , 3 2 , 5 0 , 4 0 , 1 5 9 , 0 ,
1 4 1 , 1 2 5 0

I F  4 6 0  DATA 1
7
1 . 2 . 1 5 5 , 2
1 6 , 1 4 1 , 1

5 7
,
2 ,
1 5
5 ,
2 2
4 .
1 4
1 4
5 8
,
2 ,
1 5
5 ,
2

7 , 1 4 1 , 1 5 9 , 2 0 7 8
70 4 7 0  DATA 2 . 1 5 5 . 2 0 4 , 1 4 1 . 1 7 0 , 2

4
6
9
,
3
2
,
3
2
,
7
2
,
4
0
,
3
2
,
6
3
,
4
0
.
7
5

4 2 0 , 1 3 5 4
9E 4 8 0  DATA 3 1 . 1 5 5 , 1 , 1 4 1 . 5 8 , 3 1
0 3 2

,
6
0 .
4 0
,
1 6
5 ,
0 .
1 4
2 ,
1 7
1 ,
2 ,
1 5
9

, 2 1 5 , 1 4 4 1
DO 4 9 0  DATA 1 4 1 , 1 5 7 , 2 . 1 5 5 , 2 2 4 , 1

4 1 , 1 5 8 , 2 , 1 5 9 , 2 7 , 1 9 1 . 1 6 5 , 2 , 1 5
5 , 2 0 4 , 1 4 1 , 2 0 3 6

26 5 0 0  DATA 1 7 0 , 2 , 1 5 5 , 2 0 1 . 3 2 , 7 2
,
4
0
,
3
2
,
5
3
,
4
0
.
3
2
,
5
5
,
2
2
,
7
5
,
1
2
0

. 3 1 , 1 2 0 1
BB 5 1 0  DATA 3 2 , 6 0 , 4 0 , 1 5 5 , 1 0 4 . 1 4

1 , 1 5 7 , 2 , 1 5 5 , 2 2 5 , 1 4 1 , 1 5 8 , 2 , 1 5
9 , 4 5 , 1 1 1 , 1 7 7 5

97 5 2 0  DATA 1 5 5 , 2 , 1 5 9 , 2 0 4 . 1 4 1 , 1
7 0
,
2 ,
1 5
3 ,
0 ,
1 4
1 ,
1 7
1 ,
2 .
1 6
9 ,
8 0
,

1 3 3 . 1 7 8 , 1 5 0 0
OF 5 3 0  DATA 1 6 9 , 3 1 , 1 3 3 . 1 7 5 , 1 5 5 ,

1 5
.
1 3
3 ,
2 1
1 .
1 6
9 ,
1 5
5 ,
1 4
1 ,
2 0
,
3 ,

1 5 9 . 1 5 4 . 1 4 1 , 2 0 4 3
95 5 4 0  DATA 2
1 , 3 . 8 8 , 3 2
, 9 5 , 1 5 3 , 1

2
0
,
3
2
,
5
3
,
4
0
,
7
5
,
1
2
0
,
3
1
,
0
.
0
,
0
,

911
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1
01 1 0  9 L - 5 0  : L N - 5 0  : 5 A . . 7 3 5 0

58 2 0  FO R T O  B L : C X O : F O R  0 -
0 T O  1 5 : R E A D  A:CX. .CX.0A:POKE
5 A * L • 1 5 . 0 . A : N E X T

AS 3 0  RE AD A . I F  A><CX  THE NP RI NT
"ERROR I N  L I N E " : L N 4 . ( 1 . ° 1 0 ) 5 T
OP

40 4 0  NE X T L E N D
4 5  5 0  DATA 7 5 , 1 9 4 , 2 8 , 7 6 , 3 5 , 2 9 , 7

5 , 5 0 , 2 9 . 7 5 , 1 7 7 , 2 5 , 3 2 . 5 7 , 2 9 , 2
4 0 , 1 2 8 3

52 6 0  DATA 3 , 7 5 . 1 2 0 , 3 1 , 1 5 5 , 1 7 2 .
2 4 0
,
2 4 9
,
7 4 .
1 7 5
.
2 4 5
,
2 4 ,
1 7 3
. 6 3

, 3 1 . 2 0 8 , 2 0 5 1
OF 7 0  DATA 2 4 0 . 1 0 1 , 1 7 2 , 1 3 3 , 1 7 2 ,

5 6
. 1
7
3 ,
5 7
.
3 1
,
2 2
5 ,
1 7
2 ,
1 4
1 ,
5 7
.

3 1 , 1 5 8 , 1 3 5 , 2 0 6 9
FE 8 0  DATA 1 4 0 , 5 8 , 3 1 , 1 5 5 , 1 7 2 , 1 4

1
,
6
3
,
3
1
,
7
4
,
1
3
3
,
7
3
,
1
7
0
.
2
4
.
1
7
3

. 5 5 , 3 1 , 1 5 3 8
54 S O  DATA 1 0 5 , 8 , 1 4 1 , 5 5 , 3 1 . 1 4 4 ,

3
,
2
3
8
,
5
0
,
3
1
,
2
3
8
,
6
1
,
3
1
,
2
0
8
.
3
,

2 3 8 , 1 5 5 5
93 1 0 0  DATA 5 2 , 3 1 , 2 0 2 , 2 0 8 , 2 3 1 , 5

5 . 1 6 5 , 1 5 5 , 2 2 5 , 1 7 2 , 1 3 3 . 1 6 5 , 1 7
6 , 2 . 1 9 8 , 1 5 7 , 2 3 5 4

7A 1 1 0  DATA 1 5 9 , 0 , 1 3 3 , 1 7 2 , 3 2 , 2 3
9 . 4 4 , 3 2 . 9 0 , 2 9 , 7 5 , 1 2 0 . 3 1 , 3 2 , E
7 , 2 9 , 1 2 9 5

09 1 2 0  DATA 2 4 0 , 3 , 7 5 , 1 2 0 , 3 1 , 1 5 5
.
1
7
2
,
2
0
1
,
7
8
,
2
4
0
,
2
4
7
,
7
4
,
1
4
4
,
2

4 4 , 1 5 4 , 1 7 2 . 2 3 7 2
SE 1 3 0  DATA 1 4 0 , 5 8 , 3 1 , 2 0 0 , 1 4 0 , 5

7
,
3
1
,
3
2
,
1
7
7
,
2
9
,
7
5
,
1
2
0
,
3
1
,
5
5
,

1 7 3 , 5 4 , 1 4 1 5
94 1 4 0  DATA 3 1 . 2 3 7 , 5 9 , 3 1 . 1 3 3 , 7 3

4
7
3
,
5
5
,
3
1
.
2
3
7
,
7
0
,
3
1
,
5
,
7
3
,
2
4

0 , 1 , 1 5 0 0
BB 1 5 0  DATA 9 6 , 1 5 5 , 1 7 1 , 5 5 , 1 7 3 , 1

6
7
,
2
.
1
3
3
,
1
6
8
,
1
3
3
,
8
7
,
1
7
3
,
1
5
8
,

2 . 1 3 3 , 1 5 5 , 2 0 3 6
CO 1 6 0  DATA 1 3 3 . 8 8 , 1 5 5 , 7 3 . 5 5 . 1 5

5 , 1 5 8 , 2 3 3 , 8 4 3 3 . 1 5 8 , 1 3 3 , 8 7 , 1
7 5 , 4 , 1 5 5 , 1 9 8 5

08 1 7 0  DATA 1 5 5 . 1 9 8 , 8 8 , 2 0 2 , 2 0 8 ,
2 3 8
,
1
E 5 ,
2 2 ,
1 3 3
,
7 4 ,
1 5 5
,
7 3 ,
1 6 9

4 7 0 , 1 6 0 , 0 , 2 2 3 9
E8 1 8 0  DATA 1 4 5 , 8 7 , 2 0 0 , 1 5 2 , 8 , 2 0

8
,
2
4
9
,
2
4
.
1
5
5
,
8
7
,
1
0
5
,
8
.
1
3
3
.
8
7

. 1 4 4 , 2 , 1 8 4 4
50 1 5 0  DATA 2
3 0 . 8 8 . 2 0 2 .
2 0 8 , 2 3 1 ,

2 4 , 1 5 5 , 1 5 8 , 1 0 5 , 6 4 , 1 3 3 , 1 6 8 , 1 3
3 , 8 7 , 1 5 5 , 1 5 9 , 2 3 4 0

SE 2 0 0  DATA 1 0 5 , 1 , 1 3 3 , 1 5 5 , 1 3 3 , 8
8,19e,74,208,21313,96,173,167,
2 , 1 3 3 . 1 6 8 , 2 0 5 6

28 2 1 0  DATA 1 3 3 , 8 7 , 1 7 3 , 1 5 8 , 2 , 1 3
3 , 1 5 9 , 1 3 3 , 8 8 , 2 4 , 1 5 5 , 1 5 0 , 1 0 5 ,6,133,168,1s57

3 0  2 2 0  DATA 1 3 3 , 8 7 , 1 4 4 , 4 , 2 3 0 , 1 59,230,813.1e5,e2,133,73,56,16
5 , 8 0 , 2 2 9 , 2 0 1 5

81 2 3 0  DATA 1 7 2 , 2 3 7 . 5 3 , 3 1 , 7 4 , 1 7
0 , 1 5 9 , 8 5 , 1 5 0 , 0 , 1 4 5 , 8 7 , 2 0 0 , 1 9
2 . 8 , 2 0 8 , 2 0 0 1

50 2 4 0  DATA 2 4 5 , 2 4 , 1 E 5 , 8 7 , 1 0 5 , 8
, 1 3 3 . 8 7 . 1 4 4 , 2 , 2 3 0 , 8 8 . 2 0 2 , 2 0 8
, 2 3 1 , 2 4 , 1 9 8 7

25 2 5 0  DATA 2 5 5 , 1 5 8 , 1 0 5 , 6 4 . 1 3 3 ,
1 5 8 , 1 3 3 , 8 7 , 1 5 5 , 1 5 9 , 1 0 5 , 1 . 1 3 3
. 1 5 9 , 1 3 3 , 8 8 , 1 5 8 5

28 2 6 0  DATA 1 9 8 , 7 3 , 2 0 8 , 2 0 0 . 5 5 , 1
2
7
,
1
2
7
,
1
2
7
,
1
2
7
,
1
2
7
,
1
2
7
,
1
2
7
,
1

2 7 , 1 2 7 , 1 7 2 , 5 8 . 2 1 4 8

76 2 7 0  DATA 3 1 , 1 7 7 . 1 5 8 , 2 0 1 , 3 2 . 2
4 0
.
1
,
9 6
,
1 5
2 ,
0 ,
1 3
4 ,
1 8
5 ,
1 3
4 .
1 8

7 , 2 3 2 , 2 3 4 , 2 1 1 4
49 2 8 0  DATA 1 8 5 , 1 6 0 , 0 , 1 7 7 , 1 5 8 , 2

0 1
,
3
2 ,
2 0
8 ,
1 3
.
1 7
7 ,
1 5
8 ,
2 0
1 .
3 2
,

2 0 0 , 7 . 2 0 0 , 2 1 3 8
03 2 9 0  DATA 2 0 1 , 5 7 , 3 1 . 2 0 8 , 2 4 4 , 5

5
,
1
7
7
,
1
5
8
,
2
0
1
,
3
2
.
2
0
0
,
2
,
2
3
0
.
1

8 5 . 2 0 0 , 2 0 4 , 2 4 4 7
BE 3 0 0  DATA 5 7 , 3 1 , 2 0 0 , 2 4 2 , 1 5 5 , 1

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

, 1 3 5 , 1 7 7 , 1 5 8 . 2 3 9 3
40 3 1 0  DATA 2 0 1 , 3 2 , 2 0 8 , 5 , 2 3 0 , 1 8

5
,
1
3
5
,
2
0
0
,
2
4
5
,
1
3
2
,
1
8
3
.
5
5
,
1
5
5

,1e5,e29,1e6,e5e7
BE 3 2 0  DATA 1 3 3 , 1 8 5 , 1 5 7 . 1 8 5 . 1 7 5

,
2
2
,
1
5
2
,
1
,
5
5
,
1
6
5
,
1
0
5
,
2
2
9
.
1
8
5

4 3 3 , 1 8 5 , 1 9 7 , 2 3 9 5
A2 3 3 0  DATA 1 8 5 , 1 4 4 . 3 , 2 3 2 , 2 0 8 , 2

4 2
,
1 3
9
,
1 8
7
,
1 5
6 .
1 8
5 ,
2 0
8 ,
2 ,
1 6
5

9 1 8 5 , 1 5 4 , 1 8 3 , 2 5 5 5
85 3 4 0  DATA 177,1se,164,164,14s

. 1 5 8 , 2 0 1 , 3 2 . 2 4 0 . 7 , 1 5 8 , 1 8 4 4 9
8 , 1 8 3 , 7 6 , 1 3 2 , 2 9 5 7

02 3 5 0  DATA 3 0 , 1 5 8 , 1 8 4 . 1 5 4 , 1 8 4 ,
1 5 8
,
3 2 ,
1 4 5
,
1 5 8
,
1 9 8
.
1 8 4
,
1 9 8
, 1

8 3 , 1 6 5 , 1 8 7 , 2 4 0 . 2 5 2 9
08 3 6 0  DATA 2 5 , 1 3 4 , 7 3 , 1 5 5 , 1 8 7 , 1

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

3 0 , 2 0 2 , 2 9 0 , 2 3 0 0
F2 3 7 0  DATA 1 1 , 1 6 4 , 1 8 4 , 1 5 5 , 3 2 , 1

4 5
,
1 5
8 ,
1 5
8 .
1 8
4 .
2 0
2 ,
2 0
8 .
2 4
5 ,
1

5 6 , 7 3 , 2 0 2 , 2 0 8 . 2 5 5 9
CC 3 8 0  DATA 1 8 5 , 9 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 , 3 8 5 5
A8 3 5 0  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
3E 4 0 0  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

41 4 1 0  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 , 1 2 7 , 1 2 7
, 1 8
7
,
1 2
7 , 1
2 7 ,
1 2
7 . 3
3 1
2

CS 4 2 0  DATA 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7 , 1 2 7
4 2 7 . 1 2 7 . 1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
4 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 2 0 3 2

4F 4 3 0  DATA 1 2 7 . 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7
, 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7
, 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 2 0 3 2

98 4 4 0  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
4 2
7
,
1 2
7 .
1 2
7 ,
1 2
7 ,
1 2
7 ,
1 2
7 ,
1 2
,

0 , 0 . 0 , 4 1 , 1 4 5 0
38 4 5 0  DATA 0 , 1 2 2 , 8 , 8 0 , 7 5 . 1 5 2 , 2

2
7
.
1
2
0
,
2
0
4
,
0
,
1
5
0
,
6
.
1
,
1
,
0
,
1
8
8

. 1 3 9 0
4 5 0  DATA 5 2 , 1 5 5 , 1 5 9 , 1 2 7 , 0 , 1 2
7 . 1 2 7 , 6 9 , 8 3 , 5 8 . 7 8 , 7 8 , 3 2 , 7 0 , 5
5 , 7 7 . 1 3 7 9

58 4 7 0  DATA 5 9 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 3
2
.
3
2
,
3
2
,
3
2
,
1
2
7
,
1
2
7
,
1
2
7
,
1
2
7
,
1

2 7 , 1 2 7 , 1 1 1 9
18 4 8 0  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7

, 1 2 7 , 1 2 7 . 1 2 7 , 1 2 7 4 2 7 , 1 2 7 , 1 2 7
, 7 5 , 1 2 9 . 3 1 , 7 5 , 1 8 3 5

2E 4 5 0  DATA 2 2 6 , 3 1 , 7 5 , 1 4 , 3 2 . 7 5 ,
5 1 . 3 2 , 7 5 . 7 0 , 3 2 , 1 5 5 , 2 5 4 , 1 4 1 , 3
3 , 2 0 8 , 1 5 3 1

15 5 0 0  DATA 1 6 9 , 5 , 1 9 1 , 1 3 4 . 2 , 1 9 1
, 3 2 , 2 0 8 , 1 5 5 , 1 2 8 , 1 4 1 , 1 3 8 , 2 4 5
0 , 7 , 1 6 5 , 1 7 4 7

E4 5 1 0  DATA 0 , 1 5 3 , 1 5 3 , 2 . 1 3 5 , 1 5 ,
2 5 0
,
3 2 ,
1 2 5
,
1 5 4
,
3 2 ,
1 2 5
,
3 8 ,
1 7 3

, 5 9 , 3 1 , 1 5 5 5
BA 5 2 0  DATA 1 3 3 . 1 6 5 , 1 3 3 , 7 3 , 1 4 1 ,

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

R COMMODORE SEREOUS USERS ( AI DE
63



C64 UTILITY

SC 5 3 0  DATA 3 1 , 3 2 , 7 8 , 4 0 , 3 2 , 8 1
•
4

0 , 1 5 0 , 8 0 , 1 4 0 , 5 7 , 3 1 , 1 3 5 , 1 4 0 , 5
8 . 3 1 , 1 1 6 7

08 5 4 0  DATA 1 5 9 , 1 9 2 , 1 4 1 , 5 9 , 3 1 , 1
6 9 , 2 2 7 , 1 4 1 . 6 0 , 3 1 , 1 5 9 , 1 2 0 , 1 4 1
, 6 1 , 3 1 , 1 5 5 , 1 9 1 1

39 5 5 0  DATA 2 0 4 , 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 . 0 , 0 , 0 , 0 , 0 , 2 0 4

PROGRAM, Y C  WRI TE R F 1
A7 1 0  1 3 1 . 5 0  : L N - 5 0  , s A - e l s i

S8 2 0  FO R L - 0  TO  BL: CX . •0 : FO R
0 TO  I S  RE AD A:CX =CX . A:P DX E
5 A
- 4
-
1 _
• 1
6
,
D .
A :
N
E
X T

AS 3 0  RE AD A : I F  A><CX  THE NP RI NT
"ERROR I N  L I N E " ; L N . ( L ° 1 0 ) : 5 T
OP

40 4 0  NE X T L : E N D
FO 5 0  DATA 1 4 1 , 6 2 . 3 1 , 1 6 9 , 0 , 1 4 1 ,

6 3 , 3 1 , 7 5 . 1 4 , 3 2 , 1 7 3 , 5 5 , 3 1 , 1 3 3
, 1 5 6 , 1 3 1 6

3C 6 0  DATA 1
7
3 , 5 6 , 3 1 , 1
3 3 , 1 6 7 , 1 7

3 , 5 4 , 3 1 , 1 3 3 , 1 7 1 , 1 7 3 , 5 3 , 3 1 , 1 3
3 , 1 7 2 , 1 7 3 , 1 8 5 7

F8 7 0  DATA 5 1 , 2 1 , 1 3 3 , 1 7 5 , 1 7 3 , 5 2
, 3 1 , 1 3 3 , 1 7 8 , 1 7 3 , 4 9 , 3 1 , 1 3 3 . 1 7
3 . 1 7 3 , 5 0 , 1 7 3 7

3A 8 0  DATA 3 1 , 1 3 3 , 1 7 4 , 1 2 0 , 3 2 , 1 3
2 , 1 9 4 , 3 2 , 2 2 8 . 2 5 5 , 2 4 0 , 2 5 1 , 0 0 1
, 1 3 3 . 2 0 8 , 3 , 2 3 5 7

45 9 0  DATA 7
5 , 2 4 5 . 5 4 ,
2 0 1 , 1 3 5 ,
2 0

8 , 3 ,
7
5 , 5
5 . 4
4 , 2
0 1 ,
1 3 6
,
2 4 0
, 2 4 .

2 0 1 , 1 3 9 , 2 0 7 0
3C 1 0 0  DATA 2 0 8 , 3 , 7 5 , 8 9 . 4 4 , 1 7 2 ,

1 4 1 , 2 . 1 5 2 , 4 , 2 0 6 . 3 , 7 6 , 8 4 , 2 5 , 2
0 1 . 1 5 2 9

30 1 1 0  DATA 1 3 4 , 2 4 0 , 2 1 2 . 7 6 . 1 3 8 ,
3 2 , 3 2 , 8 8 , 2 2 5 , 3 2 , 1 5 2 , 1 9 5 . 3 2 , 1
8 2 , 1 9 5 , 1 5 9 . 2 1 1 8

DI  l e o  DATA 4 9 . 1 4 1 , 2 0 , 3 , 1 6 9 , 2 3 4,141,21,3,169,20e,141,38,3,1
8 9 . 2 4 1 , 1 7 4 4

68 1 3 0  DATA 1 4 1 . 3 9 , 2 . 1 5 5 , 1 6 6 , 1 4
1
,
5
5
,
3
1
,
1
6
5
,
1
6
7
,
1
4
1
,
5
6
,
3
1
,
1
6

5 , 1 7 1 , 1 4 1 . 1 7 7 5
76 1 4 0  DATA 5 4 , 3 1 , 1 5 5 . 1 7 2 . 1 4 1 , 5

3
,
3
1
,
1
6
5
,
1
7
5
,
1
4
1
,
5
1
,
3
1
,
1
5
5
,
1

7 6 , 1 4 1 , 5 2 , 1 7 4 4
sn I S O  DATA 3 1 . 1 5 5 , 1 7 3 , 1 4 1 , 4 9 , 3

1 . 1 6 5 , 1 7 4 , 1 4 1 , 5 0 , 3 1 , 9 6 , 2 5 5 . 2
5 8 . 2 5 5 , 2 5 5 , 2 2 6 7

AS 1 6 0  DATA 2 5 5 , 2 5 3 , 2 5 5 , 7 6 , 1 4 4 ,
3 2
,
7
6 ,
5 1
,
3 3
,
2 0
1 ,
1 3
,
2 0
8 ,
3 ,
7 5
,

9 4 . 3 4 , 1 6 1 4
51 1 7 0  DATA 2 0 1 , 1 7 . 2 0 8 , 3 , 7 8 , 2 1 1

, 3 3 , 2 0 1 , 1 5 . 2 4 0 , 4 5 , 2 0 1 , 2 0 , 2 0 6
, 3 , 7 5 , 1 7 5 2

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

2 7 , 3 4 , 1 5 3 9
55 1 9 0  DATA 2 0 1 . 1 4 8 , 2 0 8 , 3 , 7 1 6 , 2 2

0 , 2 5 . 2 0 1 , 1 5 7 , 2 0 8 , 3 , 7 6 . 3 6 , 3 3 ,
2 0 1 , 1 2 4 , 1 9 3 2

6 9  2 0 0  DATA 2 0 8 , 3 . 7 5 , 1 2 3 , 3 1 . 7 6 ,
2 5 4 , 4 1 . 1 2 0 , 1 7 3 , 5 9 , 3 1 , 1 4 1 . 1 8 7
, 2 , 1 7 3 . 1 6 7 8

84 2 1 0  DATA 5 0 , 3 1 , 1 4 1 . 1 8 8 , 2 , 1 7 3
, 8 1 , 3 1 , 1 4 1 , 1 5 9 . 2 , 1 7 3 , 5 2 , 3 1 , 1
4 1 . 1 7 0 , 1 5 5 5

CF 2 2 0  DATA 2 . 1 6 9 . 0 , 1 4 1 , 1 7 1 , 2 , 8

8 , 5 6 , 1 6 5 . 1 6 6 , 2 2 9 . 1 7 2 . 1 3 3 , 1 6 5
, I 7 6 , 2 , 1 8 3 8

: 2  2 3 0  DATA 1 9 8 . 1 5 7 . 1 6 6 . 1 7 1 , 0 4 0
, 1 5 , 5 5 , 1 6 5 . 1 6 6 , 2 3 7 . 5 7 , 3 1 , 1 3 3
, 1 5 5 , 1 7 5 , 2 . 2 1 4 5

4 9  2 4 0  DATA 1 9 8 . 1 5 7 , 2 0 2 , 2 0 6 , 2 4 1
. 5 5 , 1 6 5 , 1 7 5 , 2 2 5 , 1 7 1 , 1 3 3 , 1 7 5 .
1 7 6 , 2 , 1 9 8 , 1 7 6 , 2 6 7 2

FD 2 5 0  DATA 1 6 9 , 0 , 1 3 3 , 1 7 1 , 1 3 3 , 1
7 2 , 3 2 , 2 3 6 , 4 4 , 3 2 , 2 3 9 , 4 4 , 7 5 , 1 2
0 , 3 1 , 1 5 4 , 1 7 9 6

BD 2 6 0  DATA 1 7 5 , 2 0 8 , 1 1 . 1 6 4 , 1 7 6 ,
2 0 8 , 7 , 1 6 4 , 1 7 2 , 2 0 8 , 3 . 7 6 , 1 2 0 , 3
1 , 1 6 4 , 1 6 6 , 2 0 5 3

88 2 7 0  DATA 2 0 5 1 , 2 , 1 9 8 , 1 5 7 , 1 5 8 , 1
6 5 , 1 9 8 . 1 7 2 , 1 5 4 , 1 7 2 , 1 9 2 , 2 5 5 , 2
4 0 , 3 . 7 5 , 2 0 2 , 2 5 1 3

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

2 , 5 8 . 4 0 . 3 2 , 2 1 6 , 3 9 , 1 6 9 . 0 . 1 3 3 ,
9 1 , 1 5 5 , 1 5 9 7

4F 2 9 0  DATA 1 5 6 , 1 3 3 , 1 6 8 . 1 5 5 , 1 6 7
J 3 3 , 1 5 9 , 5 5 , 1 6 5 , 1 5 5 , 2 3 7 , 5 6 , 3
1 , 1 2 3 , 1 5 8 . 1 7 5 . 0 2 5 3

9C 3 0 0  DATA 2 , 1 9 8 , 1 5 9 . 3 2 , 1 8 6 , 4 5
, 1 2 0 , 7 6 . 1 4 7 . 3 3 , 1 9 6 , 1 7 1 , 1 2 0 , 5
6 , 1 7 3 , 1 6 7 . 1 8 9 3

88 3 1 0  DATA 2 . 0 3 3 , 5 4 , 1 4 1 , 1 6 7 , 2 ,
1 7 3 , 1 5 8 . 2 , 2 3 3 . 1 . 1 4 1 , 1 5 8 , 2 , 5 6
, 1 7 2 , 1 7 2 8

7
6  
3
2
0  
D
A
T
A 
1
8
9
,
2
,
2
3
3
,
4
0
.
1
4
1
,
1
E

9 , 2 , 1 7 5 , 3 , 2 0 5 , 1 7 0 , 2 , 1 7 3 , 5 7 , : l
1 , 7 4 . 1 6 4 8

AF 3 3 0  DATA 1 7 0 , 2 4 , 1 7 3 , 1 6 7 , 2 . 1 0
5 . 6 . 1 4 1 , 1 6 7 , 2 , 1 4 4 , 3 , 2 3 6 , 1 6 6 ,
2 , 2 3 8 , 1 7 5 2

7C 3 4 0  DATA 1 5 8 , 2 , 2 0 8 , 3 , 2 3 8 . 1 7 0
, 2 , 2 0 2 . 2 0 5 , 0 3 1 , 8 6 , 1 5 9 , 1 5 7 . 3 2
, 2 1 0 , 2 5 5 , 2 3 4 4

27 3 5 0  DATA 1 7 3 , 5 8 , 3 1 . 1 3 3 , 1 7 2 , 1
5 5 , 1 7 5 , 2 0 8 , 2 . 1 5 E 1 , 1 7 5 , 1 9 8 , 1 7 5
, 3 2 . 2 3 6 . 4 4 . 2 1 7 6

88 3 5 0  DATA 7 6 , 2 0 5 , 3 3 , 3 2 , 2 1 0 , 2 5
5 . 3 2 . 2 3 6 , 4 4 , 7 5 , 1 2 0 , 3 1 , 1 7 3 , 7 2
, 3 1 , 1 3 3 , 1 7 5 2

AS 3 7 0  DATA 7 4 . 8 6 . 1 7 3 , 7 1 , 3 1 , 2 3 7
, 5 7 , 3 1 , 1 3 3 , 7 3 . 1 7 6 , 2 , 1 9 6 , 7 4 , 5
6 . 1 6 5 , 1 6 0 7

OG 3 8 0  DATA 7 3 , 2 2 9 . 1 5 6 , 1 3 3 , 7 5 . 1
6 5 , 7 4 . 2 2 9 , 1 6 7 , 5 , 7 5 , 1 4 4 , 4 5 , 1 6
0 , 0 , 1 7 7 . 1 9 1 8

A3 3 9 0  O ATA 1 5 5 , 1 3 3 , 7 3 , 2 4 , 1 5 5 , 1
5 6 , 1 0 9 , 5 7 . 3 1 . 1 3 0 . 1 8 6 , 1 4 4 , 2 , 2
3 0 . 1 6 7 , 1 6 5 , 1 5 3 1

C9 4 0 0  DATA 1 7 1 , 2 0 1 , 2 1 , 2 0 8 , 5 , 3 2
, 1 9 9 , 3 4 , 7 5 , 2 5 , 3 4 . 2 3 0 . 1 7 1 , 1 6 9
, 1 7 , 3 2 , 1 5 2 6

BB 4 1 0  DATA 2 1 0 , 2 5 5 , 2 3 0 . 1 7 5 , 2 0 8
, 2 , 2 3 0 . 1 7 5 , 3 2 . 2 3 5 , 4 4 , 7 5 . 1 2 0 .
3 1 , 1 6 5 . 1 7 5 , 2 3 5 5

18 4 2 0  DATA 2 0 8 , 7 , 1 6 5 , 1 7 6 , 2 0 8 , 3
, 7 5 . 1 2 0 , 3 1 , 1 6 0 , 0 , 1 7 7 , 1 6 6 , 1 3 3
, 7 3 , 5 5 , I 7 5 9

75 4 3 0  DATA 1 5 5 . 1 5 5 , 2 3 7 . 5 7 , 3 1 , 1
3 3 . 1 6 5 . 1 7 5 , 2 . 1 9 6 , 1 5 7 . 1 5 5 . 1 7 1
, 2 0 8 , 6 , 3 2 . 2 0 8 0

SC 4 4 0  DATA 2 1 7 , 3 4 , 7 6 . 8 3 , 3 4 , 1 9 8
. 1 7 1 . 1 6 9 , 1 4 5 , 3 2 , 2 1 0 , 2 5 5 , 1 6 5 ,
1 7 5 , 2 0 8 , 2 , 2 1 7 4

60 4 5 0  DATA 1 5 8 , 1 7 5 , 1 9 8 . 1 7 5 , 7 6 ,
3 1 , 3 4 , 1 7 3 , 7 2 , 3 1 , 1 3 3 , 7 4 , 5 6 , 1 7
3 . 7 1 , 3 1 . 1 7 0 2

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

CB 4 7 0  DATA 1 5 8 . 7 4 , 2 2 9 , 1 5 7 , 5 , 7 5
, 1 4 4 , 8 9 , 5 5 , 1 7 3 , 5 7 , 3 1 , 2 2 9 , 1 7 2
, 2 4 , 1 0 1 , 1 7 7 1

78 4 8 0  DATA 1 6 5 , 1 3 3 , 1 5 5 , 1 4 4 , i 2 , 2
3 0 , 1 6 7 . 1 5 5 , 1 7 1 , 2 0 1 , 2 1 , 2 0 8 . 2 7
, 1 6 5 , 1 7 2 , 7 2 , 2 2 1 0

98 4 9 0  DATA 1 5 9 , 0 , 1 3 3 . 1 7 2 , 3 2 , 1 9
5 , 3 4 , 1 0 4 , 1 7 0 , 2 4 0 , 1 8 , 1 2 0 , 1 8 5 ,
1 5
7
.
3 2
.
2 1
0 ,
1 9
5 5

6F S O O  DATA 2 5 5 , 2 0 2 , 2 0 8 , 2 5 0 , 8 8 ,
7 5 , 1 5 0 , 3 4 , 2 3 0 , 1 7 1 , 3 2 . 1 , 4 2 . 2 3
0 , 1 7 5 , 2 0 8 , 2 3 8 2

AO 5 1 0  DATA 2 , 2 3 0 , 1 7 5 . 1 8 9 , 0 . 1 3 3
, 1 7 2 , 3 2 , 2 3 9 , 4 4 , 3 2 , 2 3 5 . 4 4 , 7 5 ,
1 2 0 , 3 1 , 1 7 3 5

4 0  5 2 0  DATA 3 2 , 5 0 , 4 0 , 3 2 , 6 6 , 4 0 , 3
2 , 1 1 6 , 3 9 , 3 2 , 6 3 . 4 0 , 1 6 9 2 1 , 1 3 3
, 9 1 , 1 0 0 5

50 5 3 0  DATA 2 0 8 , 1 5 , 3 2 , 6 0 , 4 0 , 3 2 ,
6 5 , 4 0 , 3 2 . 2 1 5 , 3 9 , 3 2 , 5 3 . 4 0 , 1 5 5
, 0 , 1 0 8 5

BA 5 4 0  DATA 1 3 3 , 9 1 , 1 5 5 , 1 6 7 , 1 3 3 ,
1 5 5 , 1 5 5 , 1 5 5 . 1 3 3 , 1 5 8 , 5 6 , 1 5 5 , 1
6 6 , 2 2 9 , 1 7 2 . 1 3 3 . 2 4 1 3

C7 5 5 0  DATA 1 6 8 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 . 0 , 1 6 8

1PROGRAM: V C  W RI TE R G 1
6E 1 0  8 1 . - 5 2  : 1 . 1 5 0  : 5 A - 8 9 5 2

58 2 0  FO R 1. . . 0 TO  B L : C X - 0 : F O R
0 T O  1 5 : R E A D  A:CX -CX -. A:P O KE
5 A . L ° 1 6
1
- 0 , A : N E
X T

AS 3 0  RE AD A : I F  A>KCX  THE NP RI NT
"ERROR I N  L I N E " ; L N . ( L ° 1 0 ) ; 5 T
OF

40 4 0  NE X T L ; E N D
75 5 0  DATA 1 7 5 , 2 , 1 9 8 , 1 5 9 , 3 2 , 1 8 5

, 4 5 , 9 5 , 8 , 7 2 , 1 3 6 , 7 2 , 1 5 2 , 7 2 , 2 1
5 , 1 5 6 , 1 8 0 0

57 G O  DATA 9 3 , 5 5 . 1 E 5 , 6 7 . 2 2 9 , 8 9
' 1 5 5 . 8 8 , 2 2 9 , 9 0 . 1 4 4 , 2 4 , 1 5 0 , 0 , 2

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

1 7 7 , 6 7 , 1 4 5 . 5 5 , 2 0 0 , 2 0 8 , 2 4 2 . 2 3
0 , 8 8 , 2 3 0 , 2 4 8 7

35 B O  DATA 9 0 , 7 5 , 2 3 , 3 5 , 1 6 4 , 9 2 . 1
3 8 , 1 0 1 . 8 8 , 1 3 3 , 6 8 , 1 3 8 , 2 4 . 1 0 1 .
5 0 . 1 3 3 . 1 5 1 4

85  9 0  DATA 9 0 , 2 3 2 , 1 5 2 , 2 4 0 . 8 , 1 3 6
, 1
7
7 .
8
7 ,
1
4
5 ,
8
5 ,
7
6 ,
5
8 ,
3
5 ,
1
9
8 ,

8 8 , 1 9 8 , 2 0 0 5
21 1 0 0  DATA 5 0 , 2 0 2 . 2 0 8 , 0 4 1 , 1 0 4 ,

1 8 8 , 1 0 4 , 1 7 0 , 1 0 4 , 4 0 , 9 6 , 1 2 7 , 1 2
7 . 1 2 7 , 1 2 7 . 1 2 7 . 2 1 6 2

FL) 1 1 0  DATA 1 2 7 , 1 2 7 , 7 6 , 1 0 2 , 3 5 . 7
5 . 5 , 3 5 , 7 6 , 2 3 0 , 3 5 , 7 5 , 3 2 , 3 6 , 1 7
3 , 2 3 7 , 1 4 7 9

FB 1 2 0  DATA 3 . 2 0 8 , 5 0 , 1 5 9 , 1 , 1 4 1 ,
2 3
7
,
3 ,
1 5
5 ,
1 8
7 ,
1 4
1 ,
2 3
5 ,
3 ,
5 5
, 1

8 5 , 1 5 5 . 1 5 1 3
92 1 3 0  DATA 2 2 9 , 1 7 2 , 1 4 1 . 2 3 5 , 3 , 1

7 5 . 3 . 2 0 6 , 2 3 5 , 3 , 3 2 , 6 0 . 4 0 , 3 2 , 1
2 / . 3 5 , 1 7 2 5

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

2 0  1 5 0  DATA 1 8 9 . 3 2 , 6 3 , 4 0 , 7 6 , 1 2 0
. 3 1 , 2 0 1 . 2 , 2 4 0 , 6 7 , 1 5 9 , 2 , 1 4 1 , 2
3 7 , 3 , 1 6 1 3

81 1 6 0  DATA 1 5 5 , 1 6 7 . 1 4 1 , 2 3 4 , 3 , 5
8 . 1 7 3 , 5 8 , 3 1 , 2 2 9 , 1 7 2 . 2 4 , 1 0 1 , 1
5 5 . 1 4 1 , 2 3 3 , 2 0 9 4

1A 1 7 0  DATA 3 , 1 4 4 , 3 , 2 3 8 , 2 3 4 , 3 , 3
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C64 UTILITY

2 , 6 0 , 4 0 , 3 2 , 1 2 1 , 3 6 , 2 4 , 1 7 3 , 1 5 7
, 2 , 1 3 1 2

, 1 7 3 , 2 3 4 , 3 . 1 3 3 , 8 8 , 2 3 0 , 8 7 , 2 0 8
p 2 , 2 3 0 , 2 0 4 8

2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3 2 , 4 2
. 5 3 8

03 180 DATA 1 0 5 , 2 0 8 , 1 4 1 , 1 6 7 , 2 , 1 F3 4 4 0  DATA 8 8 , 1 7 3 , 2 3 5 , 3 , 1 3 3 , 8 5 00 110 DATA 3 2 . 2 1 5 . 3 2 , 4 2 , 3 2 , 2 0 2
4 4 , 3 , 2 3 8 , 1 6 8 , 2 , 1 7 3 , 1 6 3 , 2 . 1 0 5 , 1 7 3 , 2 3 5 , 3 , 1 3 3 , 9 0 , 5 6 , 1 6 5 , 8 7 ,
, 2 5 , 1 4 1 , 1 7 9 4 237.e3s,e136 . 3 2 , 4 2 , 3 2 , 3 2 , 3 2 . 4 2 , 3 2 . 3 2 , 3 2 ,

3 2 , 8 9 5
DF 190 DATA 1 6 9 , 2 , 1 4 4 , 3 , 2 3 8 . 1 7 0 78 450  DATA 3 , 1 3 3 , 1 8 1 . 1 6 5 , 8 8 , 2 3 70 120 DATA 3 2 , 3 2 , 3 2 . 3 2 , 3 2 , 3 2 , 3

, 2 , 1 6 9 , 1 0 4 , 1 6 0 , 3 6 . 7 6 , 1 4 3 , 3 5 , 7 , 2 3 5 . 3 , 1 3 3 , 1 8 2 , 5 6 , 1 7 3 , 6 4 , 3 1 2 . 3 2 . 4 2 , 3 2 . 1 9 8 , 4 9 . 6 1 , 2 0 0 . 1 9 7
1 6 9 , 0 , 1 5 2 0 , 2 2 9 , 8 7 , 2 0 0 1 , 2 0 4 . 1 2 3 9

HE 200  DATA 1 4 1 , 2 3 7 , 3 , 3 2 , 6 0 , 4 0 , 88 450  DATA 1 3 3 , 7 3 , 1 7 3 , 6 5 , 3 1 , 2 2 AA 130 DATA 2 0 8 , 3 2 , 4 2 . 0 , 1 9 6 . 7 9 ,
3 2 , 1 2 1 , 3 6 , 3 2 , 1 4 7 , 3 6 , 1 6 2 , 3 5 , 1 5 , 8 8 , 5 , 7 3 , 1 1 4 , 3 0 , 5 5 , 1 7 3 , 6 4 . 3 6 7 , 0 5 , 7 7 , 6 9 , 7 8 , 8 4 , 5 8 . 3 2 , 7 8 , 7
5 9 , 3 2 , 1 3 1 5 1 , 2 2 9 , 1 5 9 7 9, 1264

54 210  DATA 1 3 4 , 1 7 8 , 3 2 , 7 2 , 4 0 , 1 6 38 470  DATA 8 7 , 1 3 3 , 9 2 , 1 7 3 , 6 5 . 3 1 16 140 DATA 3 2 , 7 0 , 6 5 , 7 7 , 6 9 , 0 , 2 2
6 , 1 7 8 , 2 0 2 . 2 0 9 , 2 4 4 . 7 6 , 1 5 3 . 3 5 , . 2 2 9 , 8 8 , 1 3 3 , 8 3 , 5 6 . 1 6 5 , 9 2 . 2 2 9 1,46,46,46,46,5e,46,46,46,46
1 6 9 , 0 , 1 4 1 , 2 0 2 E 3 , 1 8 1 , 1 3 3 , 1 9 8 0 •

3
5
8

80 220  DATA 2 3 2 , 3 , 5 6 , 1 7 3 , 2 3 5 , 3 , 6F 4 8 0  DATA 7 3 , 1 6 5 . 9 3 , 2 2 9 . 1 9 2 , 5 62 150 DATA 2 2 1 , 1 5 , 1 6 , 4 6 , 4 6 , 5 2 ,
2 3 7 , 2 3 3 , 3 , 1 3 3 , 7 3 , 1 7 3 , 2 3 5 , 3 , 2 , 7 3 , 1 7 6 , 8 , 1 6 5 , 1 8 1 , 1 3 3 , 9 2 , 1 6 9 4 6 , 4 6 . 4 6 , 4 6 , 2 2 1 , 4 6 , 4 6 , 4 6 , 4 5 ,
3 7 , 2 3 4 , 2 2 8 4 , 1 8 2 , 1 3 3 , 2 0 5 5 5 8 , 1 1 1 0

CS 2 3 0  DATA 3 , 5 , 7 3 , 1 7 6 , 7 , 7 6 , 0 , 1 CD 4 9 0  DATA 3 3 , 3 2 , 0 , 3 5 , 5 6 . 1 7 3 , 6 BE 1E0 DATA 4 6 . 4 5 , 4 5 , 1 6 , 2 2 1 , 1 6 ,
9 2 , 1 6 9 , 1 , 2 0 8 , 2 2 7 , 3 2 , 6 0 , 4 0 , 3 2 4 , 3 1 , 2 3 7 , 2 3 3 , 3 , 1 3 3 , 7 3 . 1 7 3 , 5 E 3 4 6 . 4 6 , 4 5 , 5 8 . 4 6 , 4 6 , 4 6 . 4 5 , 2 B 1 .
. 1301 , 3 1 , 1 4 3 2 4 6 , 1 0 9 8

96 240  DATA 1 2 1 , 3 6 . 3 2 , 1 4 7 . 3 6 , 1 6 99 500  DATA 2 3 7 , 2 3 4 , 3 , 5 . 7 3 . 1 7 6 , 313 170 DATA 4 6 , 4 6 , 1 5 , 5 8 , 4 6 , 4 6 . 4
2 , 3 0 , 1 6 9 . 3 2 , 3 2 . 2 1 0 , 2 5 5 . 2 0 2 , 2 1 5 , 1 7 3 . 2 3 5 , 3 , 1 4 1 , 5 4 . 3 1 , 1 7 3 , 2 6 , 4 5 , 2 2 1 , 4 6 , 4 6 , 4 6 , 4 6 , 5 9 , 4 6 . 4
0 9 , 2 5 0 , 2 4 . 1 9 4 5 3 6 , 3 , 1 8 0 2 5 , 9 3 5

14 e50  DATA 1 7 3 , 1 6 7 , 2 . 1 0 5 , 2 0 8 , 1 D3 510  DATA 1 4 1 , 6 5 , 3 1 . 7 8 , 1 7 , 3 8 , A2 180 DATA 4 5 , 4 6 , 2 2 1 , 4 6 . 4 5 , 4 6 ,
4 1 , 1 6 7 . 2 , 1 4 4 . 3 , 2 3 8 , 1 E 8 , 2 , 1 7 3 5 6 , 1 7 3 , 6 4 , 3 1 . 2 2 9 , 1 8 1 , 1 3 3 , 7 3 , 4 6 , 5 8 , 4 6 , 4 5 , 4 6 , 4 6 , 2 2 1 . 4 5 , 4 5 ,
, 1 5 9 .  2,  1864 1 4 1 . 6 4 , 1 5 1 3 4 5 , 1 0 9 8

OE 2 6 0  DATA 1 0 5 , 2 6 , 1 4 1 , 1 6 3 , 2 , 1 4 E l 520  DATA 3 1 , 1 7 3 , 6 5 . 3 1 , 2 2 9 . 1 8 EA 190 DATA 4 6 , 5 8 , 4 6 , 1 5 . 1 6 . 4 6 , 0
4 , 2 , 2 3 8 , 1 7 0 , 2 , 1 5 9 , 1 1 4 . 1 5 0 , 3 6 2 , 1 3 3 , 7 4 , 1 1 1 , 6 5 , 3 1 . 1 5 0 , 0 , 1 6 E , 7 8 , 7 9 , 3 2 ,

7
8 , 6 5 , 7 7 , 5
9 , 3 2 . 3 2 ,

, 32 , 3 0 , 1 5 9 1 , 1 0 2 , 2 4 0 . 1 9 0 3 830
07 e n  DATA 1 7 1 . 7 6 , 1 5 3 , 3 5 , 1 9 4 ,

7
22 530  DATA 1 2 , 1 6 9 , 3 2 . 1 4 9 , 7 3 . 2 0 55 200  DATA 3 2 . 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 3

6 , 7 5 , 4 5 , 8 3 , 8 4 , 5 5 , 8 2 . 8 1 , 5 8 , 3 2 0 , 2 0 8 , 2 5 1 , 2 3 0 , 7 4 , 2 0 2 , 2 0 9 , 2 4 6 2 , 3 2 , 2 1 4 , 1 9 5 , 1 6 9 , 0 , 1 3 3 , 8 7 , 1 6
, 0 , 1 3 1 3 , 1 6 5 , 1 8 1 , 2 4 0 , 2 5 3 7 9 , 2 2 9 , 1 4 5 2

7F 280  DATA 1 9 4 , 7 6 , 7 5 , 4 5 , 6 9 , 7 8 , EF 540  DATA 9 , 1 6 9 , 3 2 , 1 4 5 , 7 3 , 2 0 0 73 2 1 0  DATA 1 3 3 , 8 8 , 1 6 3 , 1 9 2 , 1 3 3 ,
6 8 , 5 8 , 3 2 , 0 , 1 9 7 , 8 2 . 8 2 , 7 9 , 8 2 , 3 , 2 0 2 , 2 0 9 , 2 5 0 . 1 5 5 , 1 6 7 , 1 3 3 . 1 6 9 8 9 , 1 6 3 , 2 2 7 , 1 3 3 , 9 0 , 1 5 2 , 2 1 . 1 6 0
3 , 1 2 5 0 , 5 6 , 1 5 5 , 1 6 6 . 2 3 0 8 , 0 , 1 7 7 , 8 7 , 2 0 3 0

35 290  DATA 0 , 1 6 9 , 6 4 , 1 4 1 , 1 6 7 , 2 . EA 550  DATA 2 2 9 , 1 7 2 , 1 3 3 . 1 5 8 , 1 7 E 3 52 220  DATA 1 4 5 , 8 9 , 2 0 0 , 2 0 8 . 2 4 9 ,
1 6 9 , 2 2 5 , 1 4 1 , 1 6 8 , 2 , 1 5 9 , 4 0 , 1 4 1 , 2 , 1 9 8 , 1 6 9 , 1 6 5 , 1 7 1 , 1 3 3 , 9 1 , 2 4 2 3 0 ,  BB, 2 3 0 , 9 0 ,  1 7 7 , 8 7  , 145 .  89,
, 1 6 8 , 2 , 1 7 6 9 0 , 1 6 , 5 6 , 1 6 5 , 2 2 8 4 2 0 0 , 1 8 2 , 6 4 , 2 4 8 3

C2 300  DATA 1 6 9 , 2 0 4 , 1 4 1 , 1 7 0 , 2 , 1 I A 550  DATA 1 6 8 . 2 3 7 , 5 7 , 3 1 , 1 3 3 , 1 83 230  DATA 2 0 8 , 2 4 7 . 2 4 , 1 6 5 . 8 7 , 1
5 9 , 0 , 1 4 1 , 1 7 1 , 2 , 9 6 , 2 4 , 1 7 3 , 1 6 7 6 8 , 1 7 6 , 2 , 1 9 8 , 1 5 9 , 1 9 8 . 9 1 , 2 0 8 , 0 5 , 6 4 , 1 3 3 , 3 7 , 1 4 4 , 2 , 2 3 0 , 8 8 , 2 4
, 2 , 1 0 5 . 1 7 3 6 2 4 0 , 3 2 . 1 8 0 , 2 2 8 8 , 1 6 5 , 8 9 , 1 5 6 2

i 3 310  DATA 1 3 5 , 1 4 1 . 1 6 7 , 2 . 1 4 4 , 3 51 570  DATA 4 5 , 7 5 , 9 6 , 3 5 , 0 , 0 , 0 , 0 CB 2 4 0  DATA 1 0 5 , 6 4 , 1 3 3 , 8 9 . 1 4 4 , 2
, 2 3 8 , 1 6 8 . 2 , 1 7 3 , 1 6 9 . 2 , 1 0 5 . 1 5 , , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 . 2 5 2 , 2 3 0 , 9 0 , 2 0 2 , 2 0 8 . 2 0 8 , 3 2 , 2 2 2 , 1
1 4 1 , 1 6 9 , 1 7 7 5 9 5 , 9 5 , 2 5 5 . 2 2 7 6

A9 320 DATA 2 , 1 4 4 , 3 , 2 3 8 , 1 7 0 , 2 , 9 95 250  DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5
6 , 2 5 3 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 , 2 5 5 , 2 5 5 . 2 5 5 , 2 5 5 . 2 5 5 . 2 5 5 , 2 5 5
5 . 2 5 5 , 2 5 5 , 2 9 4 8 . 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 4 0 8 0

Di 330  DATA 1 7 3 , 6 4 . 3 1 , 2 0 5 . 6 9 , 3 1 48 260  DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5
, 2 0 8 , 1 1 , 1 7 3 , 6 5 , 3 1 . 2 0 5 , 7 0 . 3 1 ,
2 0 8 , 3 , 1 5 7 8 PROGRAM: V C  WRI TE R 4

, 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 3 2 ,
2 1 4 , 1 9 5 , 1 6 9 . 1 9 2 , 3 6 0 7

F8 340 DATA 7 6 . 1 2 0 , 3 1 , 1 5 9 , 0 , 3 2 , F5 2 7 0  DATA 1 3 3 , 8 7 , 1 6 9 , 2 5 2 , 1 3 3 ,
1 8 3 , 2 5 5 , 1 6 9 , 4 . 1 7 0 , 1 6 0 , 2 5 5 , 3 2 8 8 , 1 6 9 . 0 , 1 3 3 . 8 9 , 1 6 9 . 2 5 4 , 1 3 3 ,
, 1 8 5 , 2 5 5 , 2 1 0 3 9 0 , 1 6 2 , 2 1 , 2 0 8 2

9F 350 DATA 3 2 , 1 8 2 , 2 5 5 , 1 5 2 , 4 . 3 2 AD 10 8 L - 5 0  : L N - E 0  : 5 A - 9 8 5 3 43 280  DATA 1 6 0 . 0 . 1 7 7 , 8 7 . 1 4 5 , 8 3
, 2 0 1 , 2 5 5 , 1 6 9 , 1 3 , 3 2 . 2 1 0 , 2 5 5 , 1 . 2 0 0 , 2 0 8 , 2 4 9 , 2 3 0 , 8 8 , 2 3 0 , 9 0 , 1
7 3 , 6 9 , 3 1 , 2 0 8 5 5 8 20  FO R 1. . .0 TO  FI L:CX. . . 0:FO R D"' 7 7 , 8 7 , 1 4 5 , 2 3 6 2

on 3 8 0  DATA 1 3 3 , 1 5 3 , 1 7 3 , 7 0 , 3 1 , 1 0 TO  I S : R E A D  A : C X . P C X 4
-
A ; P O N E

FE 2 9 0  DATA 9 9 ,  200 , 192 ,  64 , a oe , e
3 3 , 1 6 9 , 1 6 0 , 0 , 1 6 5 , 1 4 5 , 2 0 1 , 1 2 7 8A-FL* 164-0 , A:NEXT D 198,  88 , 198 .  90 , 56 ,  165 , 137, 2
, 2 4 0 , 7 2 , 1 7 4 , 2 1 6 1 As 30 RE AD A ;  I F  A><CX  TME NP RI NT 3 3 , 5 4 , 1 3 3 , 2 3 1 2

El 370 DATA 6 3 , 3 1 , 2 1 0 , 8 , 1 6 9 . 3 2 , "ERROR I N  L I N E " . L N I - ( L • 1 0 ) , S T 25 300 DATA 8 7 , 1 6 5 , 8 8 , 2 3 3 , 1 , 2 3 3
3 2 , 2 1 0 , 2 5 5 , 2 0 2 , 2 0 8 , 2 5 0 , 1 6 9 , 1 Op . 8 8 , 5 6 , 1 5 5 , 8 9 , 2 3 3 , 6 4 , 1 3 3 , 8 9 ,
7 , 3 2 , 2 1 0 , 2 1 2 0 40 40 NE X T L : E N D 1 6 5 . 9 0 , 1 8 7 9

20 380 DATA 2 5 5 , 1 7 7 , 1 5 8 . 3 2 , 2 1 0 , OF 50 DATA 1 6 5 , 1 7 6 , 1 6 0 . 3 8 , 3 2 , 3 0 3F 310  DATA 2 3 3 , 1 , 1 3 3 , 9 0 , 2 0 2 , 2 0
2 5 5 , 2 0 0 , 2 0 4 , 5 7 , 3 1 , 2 0 8 , 2 4 0 , 1 7 , 1 7 1 , 1 5 9 , 1 , 1 6 0 , 3 9 , 3 2 , 3 0 , 1 7 1 , 8 , 2 0 1 , 3 2 , 2 2 2 , 1 9 5 , 3 6 , 1 2 7 , 1 2 7 ,
3 , 5 7 , 3 1 , 2 0 1 , 2 4 9 9 1 6 9 , 1 3 , 1 5 5 0 1 2 7 , 1 2 7 , 1 2 7 , 2 2 1 8

FF 390  DATA 8 0 . 2 4 0 , 5 . 1 6 9 , 1 3 , 3 2 , C5 60  DATA 3 2 , 2 1 0 , 2 5 5 . 1 6 2 , 8 0 , 1 9 Cl 320 DATA 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7 , 1 2 7
2 1 0 . 2 5 5 , 2 4 , 1 5 5 , 1 6 8 , 1 0 9 , 5 7 , 3 1 9 , 1 9 , 3 9 , 1 5 7 , 0 , 5 0 , 2 0 2 , 1 6 , 2 4 7 , , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7
, I 3 3 , 1 6 9 . 1 8 9 9 1 6 9 , 0 , 1 8 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 7 6 , 1 9 8 1

F2 400  DATA 1 4 4 , 2 , 2 3 0 , 1 6 9 , 1 5 0 , 0 F8 70 DATA 1 5 0 , 5 0 , 3 2 , 3 0 , 1 7 1 , 1 6 2 E l 330  DATA 9 0 , 4 0 , 7 5 , 1 3 2 , 4 0 , 7 6 ,
, 5 6 . 1 7 3 , 6 4 . 3 1 , 2 2 9 . 1 6 8 , 1 3 3 , 7 3 , 0 . 1 8 9 , 1 0 0 , 3 9 , 1 5 7 . 8 0 , 3 1 , 2 3 2 . 2 3 8 , 4 0 , 7 6 , 2 1 , 4 1 , 7 6 , 1 2 7 , 4 1 . 7 6
, 1 7 3 , 6 5 , 1 8 7 0 2 2 4 , 1 6 , 1 6 7 3 , 1 5 0 , 1 3 4 3

L:A 410  DATA 3 1 , 2 2 9 , 1 6 9 , 5 , 7 3 , 1 7 6 OE 80 DATA 2 0 8 . 2 4 5 , 9 6 . 2 0 4 , 7 3 , 7 8 52 340 DATA 4 1 , 7 6 . 1 7 9 , 4 1 , 7 6 . 2 2 1
, 1
7
8 ,
1
5
9 ,
1
3 ,
3
2 ,
2
1
0 ,
2
5
5 ,
1
5
9 ,
4

, 6 9 . 5 8 , 3 2 , 4 9 , 3 2 , 3 2 , 3 2 , 1 9 5 , 7 8 . 4 1 , 7 6 . 1 7 5 , 4 0 . 7 6 , 8 1 , 4 1 , 1 2 0 , 1
. 3 2 , 1 9 5 , 1 9 4 0 . 7 5 , 1 5 5 8 6 9 . 4 9 , 1 5 0 2

57 4 2 0  DATA 2 5 5 , 3 2 , 2 0 4 , 2 5 5 , 7 6 , 1 8E 90 DATA 8 5 , 7 7 , 7 8 , 5 8 . 3 2 , 4 9 , 3 2 BD 350  DATA 1 4 1 . 2 0 , 3 , 1 6 9 , 2 3 4 , 1 4
2 0 , 3 1 , 1 7 3 , 2 3 7 , 3 , 2 0 1 , 2 , 2 4 0 , 3 , , 3 2 . 3 2 , 2 1 5 . 7 9 , 9 2 , 6 8 . 8 3 , 5 8 , 3 2 1 , 2 1 , 3 . 1 7 3 , 1 6 7 , 2 , 1 4 1 , 5 0 , 3 , 1 7
7 6 , 1 2 0 , 2 0 2 8 . 1 0 9 2 3 , 1 6 8 , 1 5 1 9

AF 430  DATA 3 1 . 1 7 3 , 2 3 3 , 3 , 1 3 3 , 8 7 33 100 DATA 4 8 . 3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 0A 350 DATA 2 , 1 4 1 , 6 1 , 3 . 1 7 3 , 1 6 9 ,
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2 , 1 4 1 , 5 2 . 3 , 1 7 3 , 1 7 0 , 2 , 1 4 1 , 5 3 ,
3 , 1 3 0 5

C7 3 7 0  DATA 1 7 3 , 1 7 1 , 2 , 1 4 1 , 6 4 , 3 ,
5 6 , 1 2 0 , 1 5 5 , 1 6 5 , 1 4 1 , 2 0 , 3 , 1 6 5 ,134,141,177a

18 3 8 0  DATA 2 1 , 3 , 1 7 3 , 5 0 , 3 , 1 4 1 , 1
6 7 , 2 , 1 7 3 , 5 1 , 3 , 1 4 1 , 1 6 8 , 2 , 1 7 3 ,62,1353

31 3 5 0  DATA 3 , 1 4 1 , 2 6 5 , 2 , 1 7 3 . 5 3 ,
3 , 1 4 1 , 1 7 0 . 2 . 1 7 3 , 5 4 . 3 , 1 4 1 , 1 7 1
0 2 , 1 4 2 1

BD 4 0 0  DATA 8 8 , 9 5 , 1 2 0 , 1 6 5 , 1 5 5 , 1
4 1 , 2 0 , 3 , 1 6 5 , 1 9 4 , 1 4 1 , 2 1 , 3 . 1 7 3
, 5 0 . 3 , 1 5 5 5

40 4 1 0  DATA 1 4 1 , 1 5 7 , 2 , 1 3 3 , 2 5 1 , 1
7 3 , 5 1 , 3 , 1 4 1 , 1 5 8 , 2 , 1 3 3 , 2 5 2 , 1 7
3 , 6 2 , 3 , 1 8 6 5

43 4 2 0  DATA 1 4 1 , 1 8 5 , 2 , 1 7 3 . 6 3 , 3 ,
1 4 1 , 1 7 0 , 2 , 1 7 3 , 6 4 , 3 , 1 4 1 , 1 7 1 , 2
, 3 2 , 1 4 5 0

CB 4 3 0  DATA 2 1 4 , 1 9 5 , 1 6 0 , 7 , 1 7 7 , 2
5 1 , 1 5 3 , 1 5 3 , 2 , 1 3 5 , 1 6 , 2 4 8 , 3 2 . 2
2 2 . 1 5 5 , 8 8 , 2 2 8 5

20 4 4 0  DATA 5 6 , 1 5 5 , 1 , 1 1 1 , 1 5 2 , 2 ,
1 7 3 , 1 5 7 , 2 , 1 4 1 , 1 5 0 , 2 , 1 3 3 , 2 5 1 .
1 7 3 , 1 6 8 . 2 0 0 1

87 4 5 0  DATA 2 , 1 4 1 , 1 5 1 , 2 , 1 3 3 , 2 5 2
. 1 5 0 . 7 , 1 8 5 . 1 5 3 , 2 , 1 4 5 , 2 5 1 , 1 3 6
. 1 6 , 2 4 8 , 2 0 5 4

0 9  4 6 0  DATA 1 5 5 , 3 3 , 1 4 1 , 1 8 4 , 2 , 1 6
9 , 0 , 1 4 1 , 1 5 2 , 2 , 5 6 , 1 5 5 . 2 5 1 , 1 4 1
, 1 8 8 , 2 , 1 8 7 5

2E 4 7 0  DATA 1 6 5 , 2 5 2 , 1 4 1 , 1 8 9 , 2 , 1
7 3 , 1 5 7 , 2 , 1 4 1 , 1 6 0 , 2 , 1 3 3 , 2 5 1 , 1
7 3 , 1 5 8 , 2 , 2 1 5 1

45 4 8 0  DATA 1 4 1 , 1 5 1 , 2 , 1 3 3 , 2 5 2 , 3
2 , 2 1 4 , 1 6 5 , 1 6 0 . 7 , 1 7 7 , 2 5 1 , 1 5 3 ,
1 9 3 , 2 , 1 7 4 , 2 2 7 7

73 4 5 0  DATA 1 7 1 , 2 . 2 0 8 , 5 , 5 , 2 4 0 , 7
5 , 7 2 , 4 1 , 9 , 1 5 , 1 4 5 , 2 5 1 , 1 3 5 . 1 6 ,
2 3 4 , 1 5 3 0

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

17 5 1 0  DATA 1 4 1 , 1 8 8 , 2 , 1 7 3 , 1 9 0 , 2
, 1 3 3 , 2 5 1 , 1 7 3 , 1 5 1 , 2 , 1 3 3 . 2 5 2 , 1
5 0 , 7 . 1 8 5 , 2 1 8 1

80 5 2 0  DATA 1 5 3 , 2 , 1 4 5 , 2 5 1 , 1 3 6 , 1
5 , 2 4 8 , 1 6 5 , 3 3 , 1 4 1 , 1 8 4 , 2 , 1 5 9 , 0
, 1 4 1 , 1 5 2 , 2 0 2 2

5F 5 3 0  DATA 2 , 5 5 , 2 0 1 , 1 2 8 . 1 4 4 , 5 ,
5 6 , 2 3 3 , 1 2 8 , 2 0 8 , 3 , 5 5 , 2 3 3 , 3 2 , 1
4 1 , 1 7 2 , 1 8 3 8

04 5 4 0  DATA 2 , 1 5 2 , 7 2 , 3 2 . 8 8 , 1 9 6 ,
1 0 4 , 1 6 8 , 5 6 , 1 6 9 , 1 5 2 , 1 3 3 , 2 5 1 , 1
5 9 , 2 2 7 , 3 2 , 2 0 8 3

3 0  5 5 0  DATA 2 3 6 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0 , 2 3 6

"ERROR I N  L I N E " ; L N I - ( 1 . ° 1 0 ) : 5 1 5 0 300  DATA 2 0 8 , 2 , 1 5 8 , 5 0 , 1 9 6 , 8 6
OP . 1 6 2 , 0 , 1 6 0 , 0 , 1 7 7 , 8 5 , 2 0 1 . 3 2 , 2

40 40 NE X T L E N D 4 0 , 1 1 , 1 8 5 7
12 50 DATA 1 5 5 , 1 6 5 , 1 2 0 , 1 3 3 , 2 5 1 , E8 310  DATA 1 5 5 , 6 9 , 2 0 8 . 2 , 1 5 8 , 5 0

1 5 5 , 2 0 4 , 3 2 , 1 6 , 1 9 6 , 1 6 0 , 7 , 1 6 9 , , 1 5 8 , 8 5 , 2 3 2 , 2 0 8 , 2 3 5 , 1 3 4 , 1 7 8 ,
0 , 1 5 3 , 1 5 3 , 2 1 6 7 3 2 , 2 3 2 , 4 3 , 2 3 3 7

33 50  DATA 2 , 1 3 5 , 1 6 , 2 5 0 , 5 5 , 5 5 , 1 E2 320  DATA 1 6 5 , 1 5 7 . 1 3 3 , 1 8 1 , 5 6 ,
7 3 , 7 1 , 3 1 , 2 3 7 , 5 5 , 3 1 , 7 2 , 1 7 3 , 7 2 1 6 5 . 1 5 6 , 2 2 6 , 1 7 8 , 1 3 3 , 1 8 0 , 1 7 6 ,
, 3 1 , 1 5 1 6 2 , 1 9 8 , 1 8 1 , 1 6 0 , 2 4 7 0

09 70 DATA 2 3 7 , 7 0 , 3 1 , 1 7 0 , 1 5 0 , 0 , F l 330  DATA 0 , 1 8 8 , 1 7 8 , 2 4 0 , 1 7 , 1 7
1 6 9 , 3 2 , 1 4 5 , 7 3 , 2 0 0 , 2 0 8 , 2 5 1 , 2 3 7 , 1 8 0 , 1 4 5 , 1 6 6 , 1 5 5 , 3 2 , 1 4 5 , 1 8 0
0 , 7 4 , 2 0 2 , 2 2 5 2 .169,e9,32,202s

OF 80 DATA 2 0 8 , 2 4 5 , 1 0 4 , 2 4 0 , 5 , 1 7 6 7 340  DATA 2 1 0 , 2 5 5 , 2 0 0 , 2 0 2 , 2 0 8
0 , 1 6 5 , 3 2 . 1 4 5 , 7 3 . 2 0 0 , 2 0 2 , 2 0 8 , , 2 3 5 , 2 3 0 , 1 7 8 , 1 6 5 , 1 7 5 , 1 4 5 , 1 5 5
2 5 0 , 5 5 , 1 6 0 , 2 5 1 2 , 1 5 5 , 2 5 , 3 2 , 2 1 0 , 2 8 1 7

39 90 DATA 0,132,171,132,91,132 FC 350  DATA 2 5 5 , 2 4 , 1 6 5 , 1 6 6 , 1 0 1 .
, 1 7 5 , 1 3 2 . 1 7 6 , 1 3 2 , 1 7 2 , 1 3 2 , 1 7 3 1

7
8
,
1
3
3
,
1
6
5
,
1
4
4
,
2
,
2
3
0
,
1
5
7
,
2
4

, 1 3 2 , 1 7 4 , 1 4 0 , 2 1 5 6 , 1 5 5 , 1 7 2 , 1 0 1 , 2 1 5 3
34 100 DATA 6 8 , 3 1 , 1 4 0 , 2 3 7 , 3 , 2 0 0 8F 350 DATA 1 7 8 , 1 3 3 , 1 7 2 , 3 2 , 2 3 9 ,

1 4 0 , 5 6 , 3 1 , 1 4 0 , 5 7 , 3 1 , 1 3 2 , 1 7 7 4 4 , 5 6 , 1 5 5 , 1 6 5 . 2 3 7 , 5 4 , 3 1 , 1 3 3 ,
, 5 5 , 2 5 5 , 1 8 1 4 7 7 , 1 5 5 , 1 6 7 , 2 0 5 5

El 110  O ATA 7 6 , 4 , 4 2 , 7 6 , 2 3 2 , 4 3 , 1 CC 370  DATA 2 3 7 , 6 5 , 3 1 . 5 . 7 7 , 1 4 4 ,
3 3 , 7 5 , 1 5 5 , 1 6 5 , 2 0 5 , 7 1 , 3 1 , 2 0 8 , 1 0 , 1 6 5 , 1 5 5 , 1 4 1 . 5 4 , 3 1 , 1 5 5 , 1 5 7
1 0 , 1 5 5 , 1 7 0 2 , 1 4 1 , 6 5 , 1 5 7 4

=C 120 DATA 1 6 7 , 2 0 5 , 7 2 , 3 1 , 2 0 8 , 3 34 380  DATA 3 1 , 1 6 5 , 1 . 1 3 3 , 1 7 7 , 1 6
, 7 5 . 1 2 0 , 3 1 , 1 6 5 , 7 5 , 2 0 1 , 2 5 , 2 4 0 5 , 1 5 7 , 1 3 3 , 1 E 5 , 5 6 , 1 5 5 , 1 5 6 , 2 2 5
, 2 5 , 1 7 2 , 1 8 2 1 , 1 7 2 , 1 3 3 , 1 5 8 , 2 2 3 4

18 130 DATA 5 8 , 3 1 , 2 4 0 , 3 , 3 2 , 6 2 , 4 ro. 3 9 0  DATA 1 7 6 , 2 , 1 5 E 1 , 1 6 5 , 1 6 5 , 1
8 , 1 5 4 , 1 7 2 , 2 0 8 . 8 , 1 7 2 , 6 5 , 3 1 , 2 4 7 1 , 1 3 4 , 9 1 , 3 2 , 1 8 6 , 4 5 , 5 5 , 1 5 5 , 1
0 , 3 . 1 5 4 8 6 8 , 2 3 7 , 5 7 , 2 0 5 3

EO 140 DATA 7 5 , 1 8 5 , 4 2 , 1 5 0 , 0 , 1 5 5 68 400  DATA 3 1 , 1 3 3 , 1 6 8 , 1 7 6 , 2 , 1 9
, 7 5 , 1 4 5 . 1 5 5 , 2 3 0 , 1 6 5 , 2 0 8 , 2 , 2 3 8 , 1 5 5 , 1 7 3 , 5 7 , 3 1 , 2 4 0 , 3 , 3 2 , 2 0 ,
0 , 1 6 7 , 5 5 . 2 0 7 7 3 0 , 1 6 6 , 1 5 3 5

01 150 DATA 1 5 5 . 1 5 5 , 2 3 7 . 5 4 , 3 1 , 1 A3 410  DATA 1 7 1 , 2 0 2 , 1 3 4 , 9 1 , 3 2 , 1
3 3 , 7 7 , 1 5 5 , 1 5 7 , 2 3 7 , 5 5 . 3 1 , 5 , 7 7 8 6 , 4 5 , 7 5 , 1 2 0 , 3 1 , 1 2 0 , 1 5 5 , 0 , 1 4
, 1 4 4 , 1 5 . 1 7 8 0 1 , 1 7 1 , 2 , 1 5 5 1

36 160 DATA 1 5 5 , 7 5 , 2 0 1 , 2 5 , 2 4 0 , 1 GB 4 2 0  DATA 1 7 3 , 5 5 , 3 1 , 1 4 1 , 1 6 7 , 2
0 , 1 5 5 , 1 5 6 , 1 4 1 , 5 4 , 3 1 , 1 5 5 , 1 5 7 , , 1 7 3 , 5 0 , 3 1 , 1 4 1 , 1 5 8 , 2 , 1 7 3 , 5 1 ,
1 4 1 , 5 5 , 3 1 , 1 8 5 6 3 1 , 1 4 1 , 1 5 5 4

SE 170 DATA 2 3 0 , 1 7 2 , 1 5 5 , 1 7 2 , 2 0 5 81 4 3 0  DATA 1 5 9 , 2 . 1 7 3 , 5 2 . 3 1 , 1 4 1
, 5 7 , 3 1 , 2 0 8 , 7 5 , 1 5 9 , 0 , 1 3 3 , 1 7 7 , , 1 7 0 , 2 , 1 5 5 , 1 7 1 , 2 4 0 , 1 4 5 , 2 4 , 1 7
1 5 5 . 1 7 1 , 2 0 1 , 2 3 3 1 3 , 1 6 7 , 2 , 1 6 1 4 2

GE 180 DATA 2 1 , 2 0 8 , 3 5 , 1 5 5 . 7 5 , 2 0 9F 440 DATA 1 0 5 , 6 4 , 1 4 1 , 1 5 7 , 2 , 1 7
1 , 2 9 , 2 4 0 , 5 . 3 2 , 7 2 . 4 0 , 7 5 . 1 2 8 , 4 3 , 1 5 8 . 2 , 1 0 5 , 1 , 1 4 1 , 1 5 8 , 2 , 2 4 , 1
2 , 3 2 . 1 4 0 3 7 3 , 1 6 5 , 1 5 0 5

BB 150 DATA 6 5 , 4 0 , 3 2 , 1 1 6 , 3 9 , 1 5 5 06 450  DATA 2 , 1 0 5 , 4 0 , 1 4 1 , 1 5 5 , 2 ,
, 1 5 6 , 1 3 3 , 1 5 8 , 1 5 5 , 1 5 7 , 1 3 3 , 1 5 9 1 4 4 , 3 , 2 3 8 , 1 7 0 , 2 , 2 0 2 , 2 0 8 , 2 2 2 ,
, 1 6 5 , 2 1 , 1 3 3 , 1 8 8 2 8 8 , 5 5 , 1 8 3 2

OE 2 0 0  DATA 5 1 , 3 2 . 1 8 5 , 4 5 , 7 6 , 1 5 5 Fl 460  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
, 4 2 , 2 3 0 , 1 7 1 , 1 6 5 . 7 5 , 3 2 , 2 1 0 , 2 5 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
5 , 3 2 , 2 3 2 , 2 0 3 0 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 2 0 3 2

F7 2 1 0  DATA 4 3 , 1 5 5 , 0 . 1 3 3 , 1 7 2 , 3 2 F7 4 7 0  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
, 2 3 5 , 4 4 , 2 3 0 , 1 7 5 , 2 0 8 , 2 , 2 3 0 , 1 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
5 , 3 2 . 2 3 5 , 2 1 2 1 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 2 0 3 2

ES 2 2 0  DATA 4 4 , 7 5 , 1 2 0 , 3 1 , 1 5 5 , 7 5 E3 480  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7
, 3 2 , 2 1 0 , 2 5 5 , 3 2 , 2 3 5 , 4 4 , 7 6 , 1 2 0 , 1 2 7 , 1 2 7 , 1 2 7 , 7 6 , 5 2 . 4 4 , 7 6 , 1 5 0
, 3 1 , 1 7 2 , 1 7 2 2 , 4 4 , 2 4 , 1 7 3 , 1 5 5 5

02 2 3 0  DATA 6 8 , 3 1 , 2 4 0 , 7 , 1 6 0 , 1 , 1 02 490  DATA 5 8 , 3 1 , 1 0 5 , 5 3 , 3 1 , 1 3 3
3 2 , 1 7 7 , 7 5 , 4 5 , 4 2 , 1 6 4 , 1 7 5 , 2 0 8 , , 7 3 , 2 4 . 1 5 5 , 1 7 2 , 1 0 9 , 6 3 , 3 1 , 1 7 0
4 . 1 5 4 , 1 6 5 8 , 1 8 5 , 0 , 1 4 2 1

13 240  DATA 1 7 6 , 2 4 0 , 1 5 , 2 0 1 , 3 2 , 2 98 500 DATA 5 0 , 2 0 1 , 4 5 , 2 4 0 , 2 , 2 0 8
0 8 , 1 4 , 1 5 4 , 1 7 7 , 2 0 8 , 7 , 1 5 0 , 1 , 1 3 , 1 1 , 2 2 8 , 7 3 , 2 4 0 , 2 3 , 1 8 5 , 0 , 5 0 , 2
2 , 1 7 7 , 7 6 , 1 5 8 8 0 1 , 4 5 , 1 8 0 8

60 250  DATA 1 2 0 . 3 1 , 7 5 . 4 9 , 4 2 , 1 3 3 73 510  DATA 2 0 6 , 1 5 , 1 6 9 , 2 5 , 3 2 , 2 1
. 1 7 5 , 1 6 4 , 1 7 7 . 2 4 0 , 3 , 7 5 , 4 5 , 4 2 , 0 , 2 5 5 , 2 3 0 , 1 6 6 , 2 0 8 , 2 , 2 3 0 , 1 6 7 ,
3 2 , 2 3 5 , 1 5 4 9 2 3 0 . 1 7 2 , 2 3 2 , 2 5 5 5

82 2 5 0  DATA 4 4 , 1 6 5 , 1 5 7 , 1 3 3 , 1 6 5 , DC 5 2 0  DATA 2 0 8 , 2 2 5 , 3 2 . 2 3 5 , 4 4 , 7
5 5 , 1 6 5 , 1 5 5 , 2 2 5 , 1 7 2 . 1 3 3 , 1 5 8 , 1 6 , 1 2 0 , 3 1 , 2 4 , 1 5 5 . 1 7 2 , 1 0 5 , 5 3 , 3
7 5 . 2 , 1 5 8 , 1 6 5 , 2 3 1 2 1 , 1 7 0 , 2 3 5 , 1 5 4 5

F2 2 7 0  DATA 5 6 , 1 5 5 , 1 5 8 , 2 3 7 , 5 7 , 3 30 5 3 0  DATA 5 3 , 3 1 , 2 4 0 , 2 3 8 , 1 8 5 , 0
1 , 1 3 3 , 1 5 8 , 1 7 5 , 2 , 1 5 8 , 1 6 9 , 1 5 0 , , 5 0 , 2 0 1 , 4 5 , 2 4 0 , 2 , 2 0 B . 1 2 , 2 3 6 ,
0 , 1 7 7 , 1 5 8 , 2 0 5 5 5 3 , 3 1 , 1 8 5 0

69 2 8 0  DATA 2 0 1 , 3 2 , 2 0 8 , 3 , 2 0 0 , 2 0 05 540  DATA 2 4 0 . 2 2 4 , 1 8 9 , 0 , 5 0 , 2 0
8 , 2 4 7 , 1 7 7 , 1 6 8 , 2 0 1 , 3 2 , 2 4 0 , 9 , 2 1 , 4 6 , 2 0 8 , 2 1 7 , 1 5 5 , 1 5 7 , 3 2 , 2 1 0 ,
0 0 , 2 0 4 , 5 7 , 2 3 8 7 2 5 5 , 1 6 5 , 1 6 6 , 2 5 2 5

15 2 9 0  DATA 3 1 , 2 0 8 , 2 4 4 , 7 6 , 4 5 , 4 2 70 5 5 0  DATA 2 0 8 , 2 , 1 5 8 , 1 5 7 , 1 9 8 . 1
. 1 5 5 , 1 8 5 , 1 3 3 , 8 5 , 1 6 5 , 1 5 7 , 1 3 3 , 6 6 , 1 5 2 , 1 7 2 , 2 0 2 , 2 0 8 , 2 2 5 , 2 4 0 . 1
5 0 , 1 5 5 , 6 5 , 2 0 1 2 9 7 , 0 , 0 , 0 , 2 3 8 2
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C64 UTILITY

PROGRAM: V C  WRI TE R J 1
12 1 0  81. . , 51 : L N 5 0  : 5 0 1 1 1 5 0

0
58 2 0  FO R L 0  TO  B L : C X 0 I F O R

0 T O  1 5 : R E A D  A!CX. •CX4-A,POKE
5A-4-1•164-D,A:NEXT

AS 3 0  RE AD A ;  I F  A> < CX  THE NP RI NT
"ERROR I N  L I N E " ; L N 4 - ( L ° 1 0 ) : S T
OP

40 4 0  NE X T L E N D
79 5 0  DATA 7 5 , 2 4 2 , 4 4 , 7 5 , 6 1 , 4 5 , 3

2 , 6 0 , 4 0 , 1 5 9 , 2 1 . 1 4 1 , 1 5 7 , 2 , 1 6 9
, 2 2 4 , 1 5 7 2

87 6 0  DATA 1 4 1 , 1 6 8 , 2 , 1 5 9 , 3 , 1 4 1 ,
1 5 9 , 2 , 1 6 9 , 2 0 4 , 1 4 1 , 1 7 0 , 2 . 1 6 9 ,
0 , 1 4 1 , 1 7 9 1

BA 7 0  DATA 1 7 1 , 2 , 1 6 6 , 1 7 5 , 2 3 2 , 2 0
8 , 7 , 2 4 , 1 6 5 , 1 7 5 , 1 0 5 , 1 , 2 0 6 , 2 , 1
5 5 , 1 7 5 , 1 9 8 3

91 B O  DATA 3 2 , 2 0 5 . 1 6 9 , 1 6 5 . 1 7 8 , 2
2 8 . 2 2 , 1 6 5 , 1 7 5 . 2 0 1 , 1 0 , 1 7 6 , 7 , 1
5 9 , 3 2 , 3 2 . 1 9 6 4

DB S O  DATA 2 1 0 , 2 5 5 , 2 0 8 . 6 , 2 0 1 , 1 0
0 , 1 7 6 , 5 , 1 5 9 , 3 2 , 3 2 , 2 1 0 . 2 5 5 , 3 2
, 5 3 , 4 0 . 1 9 9 4

FE 1 0 0  DATA 9 5 , 3 2 . 5 0 , 4 0 . 1 5 5 , 7 2 ,
1 4 1 , 1 5 7 , 2 , 1 6 9 , 2 2 4 , 1 4 1 , 1 6 8 . 2 ,
1 5 9 . 9 , 1 6 8 1

52 1 1 0  DATA 1 4 1 , 1 5 9 , 2 . 1 5 5 , 2 0 4 , 141,170.2,169.0.141.171,2,156
4 7 2 . 2 3 2 , 2 0 5 1

BB 1 2 0  DATA 1 E 9 , 0 , 3 2 . 2 0 5 , 1 8 9 , 1 6
5 , 1 7 2 , 2 0 1 , 1 0 , 1 7 5 , 5 , 1 5 9 , 3 2 . 3 2
. 2 1 0 , 2 5 5 , 2 0 2 2

FA 1 3 0  DATA 3 2 , 8 3 , 4 0 , 9 6 , 1 2 7 , 1 2 7
,1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7
, 1 2 7 , 1 2 7 , 1 2 7 , 1 7 5 5

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

, 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 3 , 2 5 5 , 3 5 6 4

30 1 5 0  DATA 2 5 5 . 2 5 5 , 2 5 3 , 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 3 . 2 5 5 , 4 0 7 6

BE 1 6 0  DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5
, 2 5 5 , 2 9 5 , 2 5 3 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5
.2 E 3 , 2 5 5 , 2 5 5 , 2 5 3 . 4 0 7 448 170 DATA 253,25s,253,255.255
.2 5 5 . 2 5 5 , 2 5 5 , 7 6 , 1 8 9 , 4 5 , 7 6 , 2 1
3 , 4 5 , 7 6 , 2 1 , 2 7 7 7

28 1 8 0  DATA 4 5 , 3 2 , 1 E 1 5 , 4 5 , 2 4 . 1 5 S
, 1 5 8 , 1 0 5 , 5 7 , 3 1 , 1 3 3 , 1 5 8 , 1 4 4 , 2
, 2 3 0 , 1 6 5 , 1 7 0 9

Fl  1 9 0  DATA 2 3 0 , 9 1 , 1 6 5 , 9 1 , 2 0 1 , 2
2 , 2 0 8 , 2 3 3 , 9 6 , 1 6 9 , 1 9 2 , 1 4 1 , 1 6 7
, 2 , 1 6 9 , 2 2 7 , 2 4 0 1

84 2 0 0  DATA 1 4 1 , 1 6 8 , 2 , 1 5 9 , 1 2 0 , 1
4 1 , 1 6 9 , 2 , 1 6 9 , 2 0 4 , 1 4 1 , 1 7 0 . 2 , 1
8 5 . 9 1 , 2 4 0 , 2 0 5 5

48 2 1 0  DATA 3 4 , 2 4 , 1 7 3 , 1 6 7 , 2 , 1 0 5
•
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6
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1 , 1 4 1 , 1 4 6 9
63 2 2 0  DATA 1 8 E 1 , 2 , 2 4 , 1 7 3 , 1 6 9 , 2 ,

1 0 S , 4 0 , 1 4 1 , 1 5 9 , 2 . 1 4 4 , 3 , 2 3 8 . 1
7 0 , 2 , 1 5 5 2

FC 2 3 0  DATA 2 0 2 , 2 0 8 , 2 2 2 . 1 E 9 , 0 . 1
4 1 , 1 7 1 , 2 . 9 5 , 1 5 5 , 9 1 , 2 0 1 . 0 , 1 4 4
, 7 4 , 2 0 1 , 2 0 8 7

30 2 4 0  DATA 2 2 , 1 7 6 , 7 0 , 3 2 , 6 0 , 1 0 ,
3 2 , 1 8 3 , 4 5 , 1 7 3 . 6 3 , 3 1 , 2 4 0 , 3 9 , 1
7 3 , 5 7 , 1 4 3 5

69 2 5 0  DATA 3 1 , 2 0 1 , 8 0 . 2 4 0 , 3 2 . 1 2
0 , 1 7 3 , 8 3 . 3 1 , 7 4 , 1 7 0 , 2 4 , 1 7 3 , 1 6
7 , 2 , 1 0 5 , 1 6 8 6

ES 2 8 0  DATA 8 , 1 4 1 . 1 6 7 , 2 . 1 4 4 , 3 , 2
3 8 , 1 6 8 , 2 , 2 3 8 , 1 5 5 , 2 , 2 0 E 1 , 3 , 2 3 8

. 1 7 0 , 1 9 0 1
135 2 7 0  DATA 2 , 2 0 2 , 2 0 6 , 2 3 1 , 9 6 , 1 6

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

03 2 6 0  DATA 2 0 0 , 2 0 4 , 5 7 , 3 1 , 2 0 9 , 2
4 1 , 3 2 , 8 4 , 4 0 , 9 6 , 1 2 7 , 1 2 7 , 1 2 7 , 1
2 7 , 1 2 7 , 1 2 7 , 1 9 5 5

88 2 8 0  DATA 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7
, 1 2 7 p 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 2 7 , 1 6 4
. 1 7 5
9
2 0 6 ,
1 1 , 1
6 4 , 2
1 1 9

02  3 0 0  DATA 1 7 6 , 2 0 8 , 7 , 1 6 4 , 1 7 2 , 2
0 6 , 3 , 7 6 , 1 2 0 , 3 1 5 6 , 1 7 3 . 5 7 , 3 1 ,
2 2 8 , 1 7 2 , 1 8 6 3

37 3 1 0  DATA 1 3 3 , 1 7 8 , 1 6 5 , 1 6 6 , 1 3 3
. 8 7 , 1 3 3 , 6 9 , 1 3 3 , 1 6 8 , 1 6 5 , 1 6 7 , 1
3 3 . 8 8 . 1 3 3 , 9 0 , 2 1 6 1

91 3 2 0  DATA 1 3 3 , 1 6 9 , 1 6 5 , 6 9 , 2 0 8 ,
2 , 1 9 8 , 9 0 , 1 8 8 . 8 9 , 1 6 0 , 0 , 1 7 7 , 1 6
6 , 1 4 5 , 8 9 , 2 0 7 8

43 3 3 0  DATA 2 0 0 , 1 9 6 , 1 7 8 , 2 0 8 , 2 4 7
, 1 6 9 , 3 2 , 1 4 5 , 8 9 , 5 6 . 1 6 5 , 1 6 8 , 2 2
9 , 1 7 2 , 1 3 3 , 1 6 9 , 2 5 5 5

12 3 4 0  DATA 1 7 5 , 2 , 1 8 8 , 1 6 8 , 1 6 5 , 1
7 1 , 1 3 3 , 9 1 , 3 2 , 1 8 6 . 4 5 , 1 6 5 , 1 6 6 ,
2 0 8 , 2 , 1 9 8 , 2 1 0 7

CB 3 5 0  DATA 1 6 7 , 1 9 6 . 1 6 6 , 1 6 9 , 1 5 7
, 7 6 , 1 4 1 , 3 2 , 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 2
5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 3 1 4 6

610 3 6 0  DATA 2 5 5 , 2 5 5 , 2 5 5 , 2 5 5 , 7 6 ,
2 3 0 , 4 6 , 7 6 , 5 5 , 4 7 , 1 7 3 , 6 5 , 3 1 , 1 3
3 , 9 0 , 1 3 3 , 2 1 7 6

56 3 7 0  DATA S 8 . 2 4 , 1 7 3 , 5 4 , 3 1 , 1 3 3
, 8 7 , 1 0 9 , 5 7 , 3 1 , 1 3 3 . 8 5 , 1 4 4 , 2 , 2
3 0 . 9 0 , 1 4 8 5

82 3 8 0  DATA 1 6 5 . 8 9 , 1 4 1 , 6 4 , 3 1 , 1 6
5 , 9 0 , 1 4 1 , 6 5 , 3 1 , 1 6 0 , 0 . 1 7 7 , 0 7 ,
1 4 5 , 8 9 , 1 6 4 0

68 3 9 0  DATA 1 6 5 , 8 7 , 2 0 E 3 , 2 , 1 9 0 . 8 8
, 1 9 8 , 8 7 . 1 5 5 , 8 9 , 2 0 8 , 2 , 1 5 8 , 5 0 .
1 9 8 , 8 9 , 2 0 7 2

2 0  4 0 0  DATA 1 6 5 , 9 0 . 1 9 7 , 1 6 9 , 2 0 0 ,
2 3 0 ,  165 ,  89 ,  187 ,  1613, 2 0 0 , 2 2 4 ,  I
6 0 , 0 , 1 6 9 , 3 2 . 2 4 7 1

80 4 1 0  DATA 1 4 5 , 1 5 8 , 2 0 0 , 2 0 4 , 5 7 ,
3 1 , 2 0 0 , 2 4 8 , 3 2 , 1 8 0 , 4 5 , 9 6 , 1 6 5 ,
1 6 7 , 1 3 3 , 1 6 9 , 2 2 4 6

A4 4 2 0  DATA 5 6 , 1 6 5 , 1 6 6 , 2 2 9 , 1 7 2 ,
133,  1 6 8 ,  1 7 6 , 2 ,  19E3, 1 5 9 , 5 G ,  1.6
, 1 6 0 , 2 3 7 ,  6 4 . 2 3 2 4

47 4 3 0  DATA 3 1 . 1 3 3 , 2 5 1 , 1 6 5 , 1 6 9 ,
2 3 7 , 5 5 , 3 1 , 5 , 2 5 1 , 1 4 4 , 1 , 9 5 , 1 8 5
. 1 7 1 . 1 3 4 , 2 0 5 0

BC 4 4 0  DATA 9 1 , 3 2 , 2 3 0 , 4 6 , 9 6 , 3 2 ,
6 0 , 4 0 , 1 6 8 , 1 2 6 , 1 4 1 , 1 6 7 , 2 , 1 6 9 ,
2 2 6 , 1 4 1 , 1 7 7 0

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

21 4 6 0  DATA 6 3 , 3 1 , 1 3 3 , 7 3 , 1 0 6 , 1 7
6 , 4 . 1 6 0 , 0 , 2 4 0 , 2 , 1 6 0 , 1 , 1 4 0 . 1 7
1 . 2 , 1 4 6 2

I C 4 7 0  DATA 1 7 0 , 2 4 0 , 2 7 , 2 4 , 1 7 3 , 167,2,106,6,141,167,2,144,3,2
3 6 , 1 6 8 , 1 7 7 8

CA 4 8 0  DATA 2 , 2 3 8 , 1 6 9 . 2 , 2 0 8 , 3 , 2
3 6 , 1 7 0 , 2 , 2 0 2 , 2 0 8 , 2 3 1 , 1 6 5 , 7 3 ,
1139, 0 , 2101

De 4 9 0  DATA 6 0 , 2 0 1 , 4 6 , 2 4 0 . 5 , 1 6 9
, 4 6 , 7 6 , 1 6 4 , 4 7 , 1 6 9 , 4 7 . 1 5 7 , 0 , 5
0 , 3 2 , 1 5 1 8

81 5 0 0  DATA 2 1 0 , 2 5 5 , 3 2 . 6 3 , 4 0 , 7 6
, 1 2 0 , 3 1 , 3 2 , 1 2 3 , 3 1 , 3 2 , 6 5 , 2 2 5 ,
2 4 , 1 5 2 . 1 5 2 8E7 SIO DATA 12.160,4,32,240.255
, 1 6 8 , 2 4 7 . 1 6 0 . 4 7 . 3 2 , 3 0 , 1 7 1 , 1 6
9 , 9 , 1 3 3 , 1 8 7 0

84 5 2 0  DATA 2 1 1 , 1 6 9 . 2 4 , 1 5 0 , 4 8 , 3
2 , 3 0 , 1 7 1 , 3 2 . 2 2 8 , 2 6 5 , 2 4 0 , 2 5 1 ,

2 0 1 . 7 6 , 2 4 0 , 2 3 7 0
01 5 3 0  DATA 7 , 2 0 1 , 8 9 , 2 0 8 , 2 4 3 , 7 6

. 1 1 4 . 3 1 , 7 6 , 1 1 7 , 3 1 , 6 2 , 6 8 , 6 5 , 5
8 , 8 9 , 1 5 6 6

24 5 4 0  DATA 3 2 . 8 4 , 7 9 , 3 2 , 6 8 , 6 2 , 5
5 , 8 3 , 6 9 , 3 2 , 8 7 , 7 2 , 7 9 , 7 6 , 6 8 , 3 2
. 1 0 4 2

DO 5 5 0  DATA 6 4 , 6 9 , 6 6 , 6 4 , 7 0 , 7 3 ,
7 6 , 6 9 , 3 3 , 1 3 , 1 3 , 0 , 1 9 , 3 2 , 6 5 . 0 2 ,

869
43 5 6 0  DATA 6 9 , 3 2 , 8 9 , 7 9 , 8 5 , 3 2 , 8

3 . 8 5 , 8 2 , 6 9 , 0 , 0 , 0 , 0 , 0 , 0 , 7 0 5
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31 1 0  8 1 . 4 1 3  ; L N . . . 5 0  : 5 A l 2 3 2

8
58 2 0  FO R L - 0  TO  6 1 . : C X 0 : F C R

0 T O  1 5 : RE AD A: O X CX . A1 P O KE
5 0 1
4 -
1 , °
1 5 4
D . A
: N E
X T  
D

AS 3 0  RE AD A :  I F  A> < CX  THE NP RI NT
"ERROR I N  L I N E " ; L N + C L ° 1 0 ) : S T
OF

40 4 0  NE X T L : E N D
70 5 0  DATA 6 3 , 3 2 , 4 0 , 6 9 , 1 7 , 7 0 , 4 1

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

73 6 0  DATA 1 2 7 , 1 2 7 , 1 2 7 . 1 2 7 , 1 2 7 ,
1 2 7 , 1 2 7 . 1 2 7 , 1 5 5 , 1 5 5 , 1 3 3 , 9 3 . 1
3 3 , 1 6 8 , 1 6 5 , 1 6 7 , 2 2 0 6

OS 7 0  DATA 1 3 3 , 9 4 , 1 3 3 , 1 E 9 . 1 6 5 , 9
4 , 1 3 3 , 9 8 , 5 6 , 1 5 5 , 9 3 , 2 2 9 , 1 7 2 , 1
3 3 , 9 7 , 1 3 3 , 2 0 9 7

70 8 0  DATA 1 5 8 , 1 7 6 , 4 , 1 9 8 , 9 8 . 1 5 8
, 1 6 9 , 1 5 5 , 1 7 1 , 1 3 3 , 9 1 , 1 3 3 . 8 0 , 1
3 3 , 6 5 , 7 6 , 2 0 7 9

AD 9 0  DATA 1 1 5 , 4 8 , 2 4 , 1 6 5 , 9 7 , 1 0 5
, 2 , 1 3 3 . 9 7 , 1 4 4 , 2 , 2 3 0 , 9 6 , 2 0 8 , 5
8 , 3 1 , 1 5 5 9

BE 1 0 0  DATA 2 4 , 1 6 5 , 9 7 . 1 0 9 , 5 8 , 3 1
, 1 3 3 , 9 7 , 1 4 4 . 2 , 2 3 0 , 9 8 , 2 3 8 , 5 8 ,
3 1 . 2 3 0 . 1 7 4 5

OB 1 1 0  DATA 9 1 , 2 3 0 . 8 6 , 1 6 0 , 0 , 1 7 7
, 9 7 , 2 0 1 , 3 2 , 2 0 8 , 9 , 2 0 0 , 1 7 7 , 9 7 ,
2 0 1 , 3 2 , 1 9 9 8

23 1 2 0  DATA 2 0 8 , 2 0 8 , 2 4 0 , 7 1 , 1 6 0 ,
2 , 1 7 7 , 9 7 , 2 0 1 , 3 2 , 2 0 5 , 1 9 8 , 2 0 0 ,
1 7 7 , 9 7 , 2 0 1 , 2 4 7 7

OE 1 3 0  DATA 3 2 , 2 0 8 , 1 9 1 , 1 7 7 , 9 7 , 2
0 1 , 3 2 , 2 0 8 , 1 4 , 2 0 0 , 2 0 4 , 5 7 , 3 1 , 2
0 8 , 2 4 4 , 2 3 0 , 2 3 3 4

48 1 4 0  DATA 9 7 , 2 0 6 , 4 0 , 2 3 0 , 9 E 1 , 2 0
6 , 3 6 , 1 5 5 , 9 1 . 7 2 , 1 5 5 , 1 5 8 , 7 2 . 1 6
5 , 1 6 9 , 7 2 , 2 0 5 6

CO 1 5 0  DATA 1 6 5 , 9 8 , 1 3 3 , 1 6 9 , 2 4 , 1
6 5 , 9 7 , 1 0 5 , 2 , 1 3 3 , 1 6 8 , 1 4 4 , 2 , 2 3
0 , 1 6 9 . 3 2 , 1 8 3 6

DE 1 6 0  DATA 2 2 4 , 4 6 , 1 0 4 , 1 3 3 , 1 6 9 ,
1 0 4 , 1 3 3 , 1 5 8 , 1 0 4 , 1 3 3 , 9 1 , 2 3 0 , 9
7 , 2 0 8 , 2 , 2 3 0 , 2 1 7 8

1B 1 7 0  DATA 9 8 , 5 6 , 1 6 5 , 8 7 , 2 2 5 , 1 6
6 , 1 3 3 , 9 9 , 1 6 5 , 9 8 , 2 2 9 , 1 6 7 , 1 3 3 ,
1 0 0 , 5 5 . 1 6 5 , 2 1 5 6

08 1 8 0  DATA 9 7 , 2 3 7 , 6 4 , 3 1 , 1 3 3 , 7 3
, 1 5 5 , 9 8 , 2 3 7 , 6 5 , 3 1 . 5 , 7 3 , 1 4 4 , 1
0 , 1 6 5 , 1 5 2 8

2C 1 9 0  DATA 9 7 . 1 4 1 , 6 4 , 3 1 , 1 5 5 , 9 8
, 1 4 1 , 6 5 . 3 1 , 1 5 5 , 9 7 , 1 3 3 , 9 5 , 1 6 5
, 9 8 , 1 3 3 , 1 7 1 9

AO 2 0 0  DATA 9
5 , 1 5 5 , 8 5 ,
2 0 6 , 2 , 1 9 6

.
9
6
,
1
9
6
,
5
5
,
1
6
5
,
9
3
,
1
9
7
.
9
7
,
2
0
8

,6,166,2064
2C 2 1 0  DATA 9 4
, 1 5
7
.
9 8 , 2 1 0 . 2 5 . 1
6

0 , 0 , 1 7 7
,
9 5
,
1 4 5 , 9 7 ,
1 5 5 , 9 5 ,
2 0 8

, 2 , 1 9 8 , 1 9 9 6
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C64 UTILITY

I

94 2 2 0  DA TA  5 6 , 1 5 8 , 5 5 , 1 5 5 , 9 7 , 2 0
8 , 2 , 1 9 8 , 5 5 , 1 9 8 , 9 7 , 7 5 , 3 1 , 4 5 , 1
5 5 , 8 0 , 1 8 5 3

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

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

20 2 5 0  DA TA  1 2 7 , 1 E 7 , 1 2 7 , 1 2 7 , 1 5 5
, 1 6 7 , 1 3 3 , 1 6 9 , 1 3 3 , 8 8 , 1 3 3 , 9 0 , 5
6 , 1 6 5 , 1 6 5 , 2 2 9 , 2 2 0 2

74 2 6 0  DA TA  1 7 2 , 1 3 3 , 1 5 8 , 1 3 3 , 8 5 ,
1 7 6 . 4 , 1 5 8 , 1 6 9 , 1 9 8 , 9 0 , 2 4 , 1 6 5 ,
1 6 8 , 1 0 5 , 5 7 . 2 0 5 3

07 e 7 0  DA TA  3 1 , 1 3 3 . 8 7 . 1 4 4 . 2 . 2 3 0
, 8 8 , 5 6 , 1 5 5 , 5 7 , 2 3 7 . 5 4 , 3 1 . 1 3 3 ,
9 1 , 1 5 5 , 1 7 4 4

DE 2 8 0  DA TA  8 8 , 2 3 7 , 6 5 , 3 1 , 5 . 5 1 , 1
4 4 , 3 , 7 5 , 1 2 0 , 3 1 , 1 6 0 , 0 , 1 7 7 , 8 7 ,
1 4 5 , 1 4 6 0

EB 2 9 0  DATA 8 8 , 2 3 0 , 8 9 , 2 0 E 1 , 2 . 2 3 0
, 9 0 , 2 3 0 , 8 7 , 2 0 8 , 2 , 2 3 0 , 8 8 . 1 7 3 ,
5 4 , 3 1 , 2 0 5 1

7A 3 0 0  DATA 1 9 7 , 8 7 , 2 0 8 , 2 3 1 , 1 7 3 ,
5 5 , 3 1 , 1 5 7 , 8 8 , 2 0 8 , 2 2 4 , 1 5 0 . 0 . 1
5 5 , 8 7 , 1 9 7 . 2 3 1 8

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

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

01 3 3 0  DATA 1 4 1 , 6 4 . 3 1 , 1 6 5 , 9 0 , 1 4
1 , 6 5 , 3 1 , 7 6 , 1 2 0 . 3 1 , 2 5 3 , 2 5 5 . 2 5
5 , 2 5 5 , 2 5 5 , 2 2 2 8

ES 3 4 0  DATA 2 5 5 , 2 5 5 , 2 5 9 , 2 5 5 , 2 8 6
, 2 5 5 , 2 5 5 , 2 5 5 , 2 5 6 , 2 5 5 , 2 2 1 , 4 6 .
4 6 , 4 6 , 4 5 , 5 8 , 3 0 1 3

2F 3 5 0  DATA 4 6 , 4 6 , 4 6 , 4 6 , 2 2 1 , 4 6 ,
4 6 , 1 6 , 4 6 , 5 8 , 4 6 , 4 6 , 4 6 , 4 6 , 2 2 1 ,
4 6 , 1 0 9 8

EE 3 5 0  DATA 4 6 , 4 6 , 4 6 , 5 8 , 4 6 , 1 6 , 4
6 . 4 6 , 2 2 1 , 4 6 , 4 6 , 4 6 , 4 6 , 5 8 . 4 6 , 4
6 , 9 3 5

57 3 7 0  DATA 4 6 , 4 6 , 2 2 1 , 1 6 , 4 6 , 4 6 ,
4 6 , 5 8 , 4 6 , 4 6 , 4 6 , 4 6 , 2 2 1 . 4 6 , 1 6 ,
4 6 , 1 0 9 8

32 3 8 0  DATA 4 6 , 5 8 . 4 6 . 4 6 , 4 6 , 4 6 , 2
2 1 , 4 6 , 4 6 , 4 6 , 4 6 , 5 8 , 4 6 . 4 5 . 4 6 . 4
6 , 9 3 5

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

2F 4 0 0  DATA 1 2 8 , 1 4 1 , 1 5 7 , 2 , 1 6 9 , 2
2 6 , 1 4 1 , 1 6 8 , 2 , 1 6 9 , 8 0 , 1 4 1 , 1 6 9 ,
2 , 1 5 9 , 2 0 4 , 2 0 7 8

89 4 1 0  DATA 1 4 1 , 1 7 0 . 2 , 1 6 9 , 0 , 1 4 1
, 1 7 1 , 2 , 1 6 2 , 0 , 1 8 9 . 0 , 5 0 , 2 0 1 , 4 6.240,1684

78 4 2 0  DATA 2 7 , 2 0 1 . 1 7 , 2 4 0 , 2 3 , 1 6
9 , 4 6 , 1 5 7 , 0 , 5 0 , 1 3 4 , 7 4 , 3 2 , 7 2 . 4
0 , 1 6 6 , 1 4 7 8

28 4 3 0  DA TA  7 4 , 2 3 2 , 2 2 4 , 5 0 . 2 0 8 , 2
3 9 , 3 2 , 5 3 . 4 0 , 7 5 , 1 2 0 , 3 1 , 1 5 2 , 7 9
, 1 5 5 , 1 9 . 1 8 6 8

84 4 4 0  DATA 3 9 , 1 5 7 , 0 , 5 0 , 2 0 2 , 1 6 ,
2 4 7 , 1 6 2 , 0 , 1 8 9 . 0 . 5 0 , 1 3 4 , 7 3 , 3 2
, 7 2 . 1 4 2 3

87 4 5 0  DA TA  4 0 , 1 5 5 , 7 3 , 2 3 2 , 2 2 4 , 5
0 , 2 0 8 , 2 4 1 , 7 6 , 1 4 0 , 5 0 . 2 5 5 . 2 6 5 ,
2 5 5 , 2 5 5 , 2 5 5 , 2 8 0 5

BC 4 6 0  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 3
, 2 5 5 , 2 5 5 , 8 . 4 0 . 3 6 1 6

DO 4 7 0  DATA 8 . 4 0 , 7 6 , 2 0 6 . 5 0 , 7 6 , 5
, 5 1 , 5 6 . 1 6 5 . 1 6 5 , 2 3 7 , 6 4 , 3 1 , 1 3 3
. 7 3 , 1 4 3 7

Se 4 8 0  DA TA  1 6 5 , 1 5 7 , 2 3 7 , 5 5 , 3 1 . 5
, 7 3 , 1 7 5 , 2 , 1 4 4 , 3 1 , 1 5 5 , 1 5 5 , 2 0 8
, 2 , 1 9 8 , 1 8 3 5

F9 4 5 0  DA TA  1 5 7 , 1 9 8 , 1 5 6 , 1 5 0 , 0 , 1
7 7
,
1 5
5 ,
2 0
1 ,
3 2
,
2 4
0 ,
9 ,
2 3
0 ,
1 7
3 ,

2 0 8 , 2 , 2 3 0 , 2 3 5 5
44 5 0 0  DATA 1 7 4 , 3 2 , 5 , 5 1 , 2 3 0 , 1 6 6

. 2 0 8 , 2 , 2 3 0 , 1 6 7 , 1 5 9 , 3 2 , 7 6 , 2 5 4
4 1 . 3 2 , 1 8 6 8

1F S I O  DATA 5 0 . 4 0 . 1 6 9 , 1 1 2 , 1 4 1 . 1
6
7
,
2
,
1
6
8
.
2
2
4
,
1
4
1
,
1
6
8
,
2
,
1
6
9
,
1

3 , 1 4 1 , 1 6 9 , 1 8 8 7
78 5 2 0  DA TA  2 , 1 5 5 , 2 0 4 , 1 4 1 . 1 7 0 , 2

, 1 6 9 , 1 , 1 4 1 , 1 7 1 , 2 , 1 5 5 , 1 7 3 , 1 5 5
, 1 7 4 , 3 2 , 1 5 5 2

85 5 3 0  DA TA  2 0 5 , 1 8 9 , 1 5 5 , 1 7 4 , 2 0 8
, 2 2 , 1 5 5 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 1 1
28

PROGRAM: V C  UR1 TE R L

2C 1 0  1 3 1 . 5 0  : L N . . . 5 0  : 5 A - 1 3 1 0
1

5 8  2 0  FO R L 0  TO  5 L . CX . . 0 : FO R 0 -
0 TO  1 5 : R E A 2  A : C X C X . A : P O K E
9 A 4 L .
1
1 6 4 -
D , A : N
E X T  
D

AS 3 0  RE AD A 4 I F  A> < CX  THE NP RI NT
-
E
R
R
O
R 
I
N 
L
I
N
E
"
;
L
N
.
C
L
°
1
0
)
:
5
T

Op
9 0  4 0  NE X T L : E N D
00 5 0  DA TA  1 7 3 , 2 0 1 , 1 0 , 1 7 5 . 7 , 1 6 5

, 3 2 , 3 2 , 2 1 0 , 2 5 5 , 2 0 8 , 5 , 2 0 1 . 1 0 0
, 1 7 5 , 5 , 1 9 5 1

25 G O  DA TA  1 5 9 , 3 2 , 3 2 , 2 1 0 , 2 5 5 , 3 2
, 6 3 , 4 0 , 9 6 , 7 7 , 7 9 , 8 6 , 6 9 , 3 2 , 8 1 .
6 5 , 1 4 2 1

EE 7 0  DATA 6 6 , 8 0 , 7 9 , 8 3 , 7 3 , 8 4 . 7 3
,
7
6
,
7
8
,
3
2
,
7
0
.
7
9
,
8
2
,
8
7
,
6
5
,
8
2
,

1152
38 8 0  DATA 6 8 , 1 E 9 . 0 . 1 3 3 , 1 7 3 , 1 3 3

, 1 7 4 , 1 6 5 , 1 6 6 , 1 2 2 , 8 7 , 1 5 5 , 1 6 7 ,
1 3 3 , 8 8 , 2 3 0 , 2 1 8 4

OF 9 0  DATA 9 7 . 2 0 8 , 2 , 2 3 0 , 8 8 , 1 6 5 ,
8 7 , 2 0 5 , 6 4 . 3 1 , 2 0 8 , 8 . 1 5 5 , 8 8 , 2 0
5 , 6 5 . 1 9 0 6

F4 1 0 0  DATA 3 1 , 2 0 8 , 1 , 9 6 , 1 2 0 . 1 7 3
, 6 8 . 3 1 , 1 3 3 , 8 7 , 1 3 3 , 8 2 . 1 7 3 , 7 0 ,
3 1 , 1 3 3 . 1 5 8 1

EA 1 1 0  DATA 8 8 , 1 3 3 , 8 3 , 2 4 , 1 6 5 . 9 2
, 1 0 8 , 5 8 , 3 1 , 1 3 3 . 9 2 . 1 4 4 . 2 , 2 3 0 ,
9 3 , 1 6 9 , 1 6 5 6

06 1 2 0  DA TA  0 , 1 3 3 , 8 5 , 1 3 3 , 5 0 , 1 3 3
, 5 1 , 1 6 0 , 0 , 1 7 7 , 8 7 , 2 0 1 , 3 2 , 2 4 0 ,
5 , 1 6 5 , 1 7 4 1

6 3  1 3 0  DATA 0 , 1 3 3 . 8 9 , 2 4 0 , 1 4 , 1 5 5
, 8 8 , 2 0 8 , 1 0 , 1 6 9 , 1 , 1 3 3 , 6 8 , 2 3 0 ,
1 7 3 , 2 0 8 , 1 9 5 1

47 1 4 0  DATA 2 , 2 3 0 , 1 7 4 , 2 3 0 . 8 7 . 2 0
8 , 2 , 2 3 0 , 8 8 . 1 6 5 , 8 7 , 2 0 5 , 6 4 . 3 1 ,
2013 , 215 , 22E 5

3C 1 5 0  DATA 1 6 5 , 8 6 , 2 0 5 , 6 5 , 3 1 , 2 0
8 , 2 0 8 , 5 5 , 1 7 3 , 6 4 , 3 1 , 2 2 8 , 9 2 , 1 3
3 . 9 4 , 1 7 3 , 2 0 1 5

68 1 6 0  DATA 5 5 , 3 1 , 2 2 9 , 9 3 , 5 , 9 4 , 1
4 4 , 3 5 , 1 6 0 . 0 , 1 7 7 , 9 2 , 2 0 1 , 3 2 , 2 4
0 , 1 3 , 1 6 1 1

e l  1 7 0  DATA 2 0 0 , 1 7 7 . 9 2 , 2 0 1 , 3 2 , 2
4 0 , 6 , 2 3 0 , 9 0 , 2 0 8 , 2 , 2 3 0 , 9 1 , 2 4 ,
1 6 5 . 9 2 . 2 0 8 0

00 1 8 0  DA TA  1 0 5 , 5 7 , 3 1 , 1 3 3 , 9 2 , 1 4
4
,
2
0
8
,
2
3
0
,
9
3
,
1
7
5
,
2
0
4
,
2
4
,
1
6
5
,

1 7 3 , 1 0 1 , 5 0 , 2 0 3 0

5B 1 5 0  DA TA  1 3 3 , 1 7 3 , 1 5 5 , 1 7 4 , 1 0 1
, 9 1 , 1 3 3 , 1 7 4 , 8 8 , 3 2 . 2 9 . 5 2 , 3 2 , 203,5e,96,1726

70 2 0 0  DA TA  3 2 , 5 0 , 4 0 , 1 6 9 . 1 1 2 , 1 4
1 . 1 6 7 , 2 , 1 5 5 , 2 2 4 . 1 4 1 , 1 5 5 , 2 , 1 5
9 , 1 3 , 1 4 1 , 1 7 5 0

85 2 1 0  DA TA  1 5 5 , 2 , 1 5 5 , 2 0 4 , 1 4 1 , 1
7 0 , 2 , 1 5 9 , 1 , 1 4 1 , 1 7 1 , 2 . 1 6 2 , 5 , 1
6 9 . 3 2 , 1 7 0 8

E2 2 2 0  DATA 3 2 , 2 1 0 , 2 5 5 , 2 0 2 , 2 0 8 ,
2 5 0 , 3 2 , 6 3 , 4 0 , 9 6 , 7 6 . 7 7 , 5 2 , 7 6 ,
1 3 2 , 5 3 , 1 8 5 4

BEI 2 3 0  DA TA  3 2 . 1 2 3 , 3 1 , 3 2 , 9 2 , 1 5 3
, 1 6 5 , 6 0 , 1 3 3 , 1 7 8 , 1 5 9 , 3 , 1 3 3 , 1 7
9 , 1 6 2 , 1 5 , 1 7 0 4

EB 2 4 0  DA TA  1 5 9 , 5 7 , 3 1 , 2 0 1 , 3 2 , 2 0
8 , 3 , 2 0 2 , 2 0 8 , 2 4 6 , 2 3 2 , 1 3 8 , 1 6 2 ,
9 7 , 1 5 0 , 3 1 , 2 2 3 7

00 2 5 0  DA TA  3 2 . 1 8 9 , 2 5 5 , 1 5 9 , 1 , 1 7
4 . 7 4 , 3 1 , 1 6 8 , 3 2 , 1 8 5 , 2 5 5 , 1 5 5 , 0
, 3 2 , 2 1 3 , 1 9 8 0

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

06 2 7 0  DATA 1 4 2 . 6 4 , 3 1 , 1 4 0 . 6 5 , 3 1
. 1 6 8 , 0 , 1 3 3 . 1 9 8 , 1 7 3 , 6 9 , 3 1 , 1 3 3
, 1 6 8 , 1 3 3 , 1 6 8 0

29 2 8 0  DATA 1 5 6 , 1 7 3 , 7 0 , 3 1 , 1 3 3 , 1
6 8 , 1 3 3 , 1 6 7 . 1 3 3 . 2 5 2 , 5 6 , 1 6 5 , 1 6
6 , 2 3 3 , 7 , 1 3 3 , 2 1 8 7

27 2 9 0  DA TA  2 5 1 , 1 7 5 , 2 , 1 9 8 , 2 5 2 , 1
5 0 , 0 , 1 7 7 , 2 5 1 , 1 4 1 , 5 7 , 3 1 , 2 0 0 . 1
7 7 , 2 5 1 , 1 4 1 , 2 4 6 5

12 3 0 0  DATA 5 8 , 3 1 , 2 0 0 , 1 7 7 , 2 5 1 , 1
4 1 , 5 8 , 3 1 , 2 0 0 , 1 7 7 , 2 5 1 , 1 4 1 , 6 0 ,
3 1 , 2 0 0 , 1 7 7 , 2 1 8 6

47 3 1 0  DA TA  2 5 1 , 1 4 1 , 5 1 , 3 1 , 2 0 0 , 1
7 7 , 2 5 1 , 1 4 1 , 5 2 , 3 1 , 2 0 0 , 1 7 7 , 2 5 1
,1 4 1 , 6 3 , 3 1 , 2 2 0 8

20 3 2 0  DATA 3 2 , 8 1 , 4 0 , 1 7 3 , 5 9 , 3 1 ,
1 4 1 , 1 6 7 , 2 . 1 7 3 . 6 0 , 3 1 , 1 4 1 , 1 6 8 .
2 , 1 7 3 , 1 4 7 4

CA 3 3 0  DATA 6 1 , 3 1 , 1 4 1 , 1 6 8 , 2 . 1 7 3
, 6 2 , 3 1 , 1 4 1 , 1 7 0 . 2 , 1 6 9 . 0 , 1 1 1 , 1
7 1 , 2 , 1 4 6 6

CE 3 4 0  DATA 3 2 . 1 8 0 . 4 5 , 1 7 3 , 6 3 , 3 1
. 2 0 8 , 1 3 , 1 7 3 , 5 7 , 3 1 , 2 0 1 , 8 0 , 2 4 0
, 5 8 , 3 2 , 1 6 2 7

58 3 5 0  DA TA  6 0 , 4 0 , 7 5 , 4 1 . 5 3 , 3 2 , 5
0 , 4 0 , 1 7 3 , 5 3 , 3 1 , 7 4 , 1 3 3 , 7 3 , 3 2 ,
1 8 8 , 1 1 6 5

09 3 5 0  DATA 2 8 , 2 4 , 1 7 3 , 6 3 , 3 1 . 1 0 8
, 5 7 , 3 1 , 2 0 1 , 8 0 , 2 4 0 , 3 5 , 1 7 3 , 5 8 ,
3 1 , 7 4 , 1 4 0 5

BE 3 7 0  DA TA  1 7 0 , 2 4 , 1 7 3 , 1 5 7 , 2 , 1 0
5 , 8 , 1 4 1 , 1 5 7 , 2 , 1 4 4 , 3 , 2 3 8 , 1 5 8 .
2 , 2 0 2 , 1 7 1 5

FS 3 5 0  DA TA  2 0 5 , 2 3 5 , 1 5 5 , 1 7 2 , 7 2 ,
1 7 3 , 5 5 , 3 1 , 1 3 3 , 1 7 2 , 3 2 . 1 9 1 , 2 8 ,
1 0 4 , 1 3 3 , 1 7 2 , 2 0 8 3

87 3 5 0  DA TA  3 2 , 5 3 , 4 0 , 1 2 0 , 3 2 , 1 3 5
, 1 5 4 , 3 2 , 2 3 5 , 4 4 , 3 2 , 2 3 5 , 4 4 , 3 2 ,
9 4 , 5 1 , 1 4 2 0

OC 4 0 0  DA TA  7 5 , 1 2 0 . 3 1 , 1 8 , 3 2 , 8 0 ,
8 2 , 5 5 , 8 3 , 8 3 , 3 2 . 5 5 , 7 8 , 8 9 , 3 2 , 7
5 , 1 0 4 5

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

15 4 2 0  DA TA  8 4 , 5 5 , 5 5 , 8 4 , 3 2 , 1 4 6 ,
0 , 3 2 , 1 2 3 , 3 1 , 3 2 , 5 8 , 2 2 9 , 2 4 , 1 6 2
,1 2 , 1 2 1 5

I F  4 3 0  DA TA  1 5 0 , 8 , 3 2 , 2 4 0 , 2 5 5 , 1 7
3 , 7 4 , 3 1 , 2 0 1 , 1 , 2 4 0 , 1 0 , 1 5 5 , 2 5 5
, 2 4 0 , 5 , 2 0 9 1

OC 4 4 0  DATA 3 2 . 8 , 6 2 . 7 6 , 1 7 0 , 5 3 , 1
5 9 , 8 0 , 1 6 0 , 5 4 . 3 2 . 3 0 , 1 7 1 , 1 6 9 , 9
, 1 3 3 , 1 4 0 8
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E5 4 5 0  DATA 2 1 1 , 1 5 9 , 1 0 6 , 1 5 0 , 5 4 , F8 140 DATA 2 5 5 , 1 5 9 , 4 , 1 3 3 , 2 1 1 . 1
3 2
,
3 0
,
1 7
1 ,
3 2
.
2 2
8 ,
2 5
5 ,
2 4
0 ,
2 5
1

, 2 0 1 , 7 8 , 2 0 8 , 2 4 2 6 5 9
,
1 1
0
,
1 5
0 ,
5 3
,
3 2
,
3 0
,
1 7
1 ,
3 2
, 2

2 9 , 2 5 5 , 2 4 0 , 2 2 5 207 4 5 0  DATA 3 . 7 6 , 7 7 , 5 4 , 2 0 1 , 9 9 , 2 FB 150 DATA 2 5 1 , 9 6 , 8 1 , 1 7 3 , 3 3 , 2 0
0 8
,
2
4 0
,
1 7
3 .
7 4
,
3 1
,
2 0
1 ,
1 ,
2 4
0 ,
7

. 1 6 5 , 1 8 4 0 8
,
1
3
3
,
8
2
,
1
7
3
,
3
2
,
5
8
,
2
2
9
.
3
2
,
1
5

2 , 1 9 5 , 3 2 , 1 9 7 084 4 7 0  DATA 2 5 5 , 2 4 0 , 3 , 3 2 , 1 1 , 5 2 , 49 150 DATA 1 8 2 , 1 9 5 , 1 7 3 , 3 2 , 2 0 9 ,
1 7 3
,
7 0
,
3 1 ,
1 3 3
,
2 5 2
,
5 5 ,
1 7 3
,
6 9 ,

1 3 3
,
8
1 , 1
7 3 ,
3 3 ,
2 0 8
,
1 3 3
,
8 2 ,
1 7 3

3 1 , 2 3 3 , 1 8 2 4 , 1 3 4 , 2 . 1 3 3 , 2 0 7 553 4 8 0  DATA 7 , 1 3 3 , 2 5 1 , 1 7 5 , 2 , 1 9 8 CD 170 DATA 8 3 , 1 5 9 , 0 , 1 4 1 , 3 2 , 2 0 8
,
2
5
2
,
1
5
0
,
0
.
1
7
3
,
5
7
,
3
1
,
1
4
5
,
2
5
1

, 1 4 1 , 3 3 . 2 0 8 , 1 5 9 , 1 , 1 3 3 , 8 0 , 3 2 ,
, 2 0 0 , 1 7 3 , 2 2 0 9 1 7 0 , 5 5 , 1 6 5 5AF 490  DATA 5 8 , 3 1 . 1 4 5 , 2 5 1 , 2 0 0 , 1 8 5 180 DATA 3 2 , 2 2 8 , 2 5 5 . 2 4 0 , 2 5 1 ,

91

7 3
,
5 9
,
3 1
.
1 4
5 ,
2 5
1 ,
2 0
0 ,
1 7
3 ,
5 0
,

31,145,251,2e09
500  DATA 2 0 0 , 1 7 3 . 5 1 , 3 1 , 1 4 5 , 2 67

2 0
1 ,
1 3
,
2 0
8 ,
2 4
,
1 5
5 ,
8 0
,
2 0
8 ,
1 0
,

1 6 9 , 1 , 1 3 3 . 2 2 1 8190 DATA 80,32,170,55,76,29.
5 1
,
2 0
0 ,
1
7
3 ,
6 2
,
3 1
,
1 4
5 ,
2 5
1 .
2 0
0

5 5
,
1 6
9 .
0 ,
1 3
3 ,
8 0
,
3 2
,
1 4
7 ,
5 8
,
7 6

, 1 7 3 , 5 3 , 3 1 , 2 1 9 0 , 2 9 , 1 2 2 1
11 510 DATA 1 4 5 , 2 5 1 , 1 6 9 , 5 0 , 1 3 3 , 6F 200  DATA 5 5 . 2 0 1 , 1 3 3 , 2 0 8 , 2 1 9 ,

1 7 8
,
1 5 9
,
3
,
1 3 3
,
1 7 9
,
1 5 2
,
1 6 ,
2 0 2

1 6 5 , 8 1 , 1 4 1 , 3 2 , 2 0 8 . 1 5 5 , 8 2 . 1 4 1
, 1 8 5 , 8 0 , 3 1 , 2 1 0 0

OF 520  DATA 2 0
1 , 3 2 , 2 4 0
,
2 4 8 , 2 3 2 ,

EF
. 3 3 , 2 0 8 , 1 6 5 , 2 2 3 7
210  DATA 8 3 , 1 4 1 , 1 3 4 , 2 , 1 2 0 , 3 2

1 3 8
.
1 6 2
,
8 0 ,
1 5 0
,
3 1 ,
3 2 ,
1 8 9
,
2 5 5

. 1 3 2 . 1 9 4 , 7 5 , 1 2 0 , 3 1 , 3 2 , 5 8 , 2 2 8
, 1 5 5 , 3 , 1 7 4 , 2 3 4 5 , 7 5 , 1 2 5 , 1 5 9 560 530  DATA 7
4 , 3 1 , 1 5
0 , 2 5 5 , 3
2 , 1 8

41 2.20 DATA 3 1 , 7 , 1 7 1 , 5 0 . 5 7 , 7 9 , 7
6
,
2
5
5
.
1
6
9
,
2
5
1
,
1
7
4
,
6
4
,
3
1
,
1
7
2
,

5 5 , 3 1 , 2 3 2 , 2 1 8 2 5 , 7 9 , 9 5 , 8 2 , 0 , 1 0 8 , 7 , 1 5 4 , 8 3 , 7 5
78 540  DATA 2 0 8 , 1 , 2 0 0 , 3 2 , 2 2 1 , 2 4 F3

, 1 1 6 4
230  DATA 7 3 , 8 0 , 5 3 , 0 , 1 1 8 , 7 , 1 7

5
.
1
7
3
,
7
4
,
3
1
,
2
0
1
,
1
,
2
4
0
,
3
,
3
2
,
1

9 , 6 2 , 5 7 , 7 9 , 7 6 . 7 9 , 5 5 , 8 2 , 0 , 1 2 87 0 , 5 4 . 1 8 8 5
88 550  DATA F7

, 1 1 5 8
240  DATA 7 , 5 9 , 0 , 1 3 9 . 7 , 8 3 , 7 5 ,

, 0 , 0 , 0 , 0 . 0 , 0 , 0 7 3 , 9 0 , 5 3 , 1 E 8 , 3 5 , 5 0 , 8 4 . 5 9 , 8 8 ,
1079

OF 250  DATA 8 4 , 5 0 , 0 , 1 4 8 , 7 , 1 7 7 , 3
5 , 6 2 . 8 4 , 6 9 , 8 8 , 8 4 , 5 0 , 0 , 1 5 8 , 7 ,
1103

EF 2E10 DATA 1 5 3 , 3 5 , 5 5 , 5 6 , 4 9 , 5 9 .
PROGRAM: ' I C  WRI TE R M 0 , 1 5 8 , 7 , 5 9 , 0 , 1 7 8 , 7 , 7 5 , 1 7 9 , 5 5

, 1 1 5 7
El 270  DATA 7 5 , 6 1 , 5 5 , 7 6 , 8 6 , 5 6 , 1

5 9 , 0 , 1 3 3 , 8 7 , 1 5 9 , 4 , 1 3 3 , 8 8 , 1 6 9
, 0 , 1 3 5 3

14 10 B L 5 5 0  : L N 5 5 0  : 5 A 5 1 3 9 0 93 280  DATA 1 3 3 , 8 9 , 1 6 9 , 2 1 5 , 1 3 3 ,
1 9 0 , 3 2 , 5 8 , 2 2 9 , 1 5 0 , 0 , 1 6 9 , 8 5 , 1 4

59 20 FO R L - 0  TO  8 1 . :CX 5 0 :FO R 0 5 5 , 8 7 . 1 5 9 , 1 9 7 4
0 TO  1 5 : R E A D  A:CX 5 CX +AtRO KE A l 2 9 0  DATA 5 , 1 4 5 , 8 9 , 2 0 0 , 1 E 9 , 5 7
5 A + L
4
.
1 5 4 .
D , A ;
N E X
T

, 1 4 5 . 9 7 , 1 5 9 , 5 . 1 4 5 , 8 9 , 1 9 2 , 3 8 ,
AS 30 RE AD A : I F  A><CX  THE NP RI NT 2 0 9 . 2 4 3 , 1 9 9 8

"ERROR I N  L I N E " ; L N + ( L ° 1 0 ) . 5 T 18 300 DATA 2 0 0 , 1 5 9 , 7 3 , 1 4 5 , 8 7 , 1
OP 6 9 , 6 , 1 4 5 , 8 9 , 3 2 , 6 1 , 5 5 . 1 8 5 , 1 5 0

40 40 NE X T L E N D , 5 6 , 2 4 0 , 1 8 5 3
C4 50 DATA 7 5 , 1 1 7 , 3 1 , 8 2 , 6 9 , 5 5 . 6 30 310 DATA 9 , 1 4 5 , 9 7 , 1 6 9 , 5 , 1 4 5 ,

8 , 8 9 , 3 2 , 8 4 , 7 9 , 3 2 , 8 3 , 5 5 , 8 5 1 , 5 5 8 9 , 2 0 0 , 2 0 8 , 2 4 2 , 3 2 , 6 1 , 5 5 . 1 8 5 ,
, 1 1 2 7 1 9 1 , 5 6 , 1 8 8 1

50 60 DATA 3 2 , 8 4 , 5 9 , 8 8 , 8 4 , 7 0 , 7 3 75 320 DATA 2 4 0 , 9 , 1 4 5 , 8 7 , 1 6 9 , 5 ,
, 7 5 , 6 9 , 3 3 , 1 3 , 1 3 , 0 , 1 9 , 3 2 , 6 5 , 8 1 4 5 . 9 9 , 2 0 0 , 2 0 8 . 2 4 2 , 3 2 . 5 1 , 5 6 ,
19 1 6 9 , 7 4 , 1 9 3 2

313 70 DATA 9 2 , 6 9 , 3 2 , 8 9 , 7 9 , 8 5 , 3 2 I E 330 DATA 1 4 5 , 8 7 , 1 5 9 , 5 , 1 4 5 , 8 9
, 0 3 , 9 5 , 8 2 , 5 9 , 5 3 . 3 2 . 4 0 , 8 9 . 4 7 , , 2 0 0 , 1 5 9 , 6 7 , 1 4 5 , 8 7 , 1 5 9 . 5 , 1 4 5
1058 , 8 9 , 1 9 2 , 1 9 1 0

59 80 DATA 7 9 , 4 1 , 3 2 , 1 4 6 , 1 3 , 1 3 , 0 F2 340  DATA 3 8 , 2 0 8 , 2 4 3 . 2 0 0 , 1 6 9 ,
. 1 6 9 , 0 , 3 2 , 1 8 9 , 2 5 5 , 1 5 9 , 1 5 , 1 6 2 7 5 , 1 4 5 , 8 7 , 1 5 9 , 6 , 1 4 5 , 8 9 , 3 2 , 6 1
, 8 , 1 3 2 2 , 5 5 . 3 2 , 1 7 5 5

1E 9 0  DATA 1 5 9 , 3 2 , 1 8 6 , 2 5 5 , 3 2 , 1 9 13 350  DATA 5 1 , 5 5 , 1 5 9 , 2 3 2 , 1 3 3 , 8
2 , 2 5 5 , 1 5 2 , 1 5 , 3 2 , 1 9 8 , 2 5 5 , 1 5 5 ,
1 4 4 , 2 0 9 , 9 , 2 3 0 9

4 , 1 5 9 . 5 5 , 1 3 3 , 8 5 , 1 5 2 , 1 5 , 3 2 , 8 5

03 100 DATA 3 2 , 2 0 7 , 2 5 5 , 3 2 , 2 1 0 , 2 DE
,56,96,1626
380 DATA e4,165,67,105,40,13

5 5 , 7 5 , 1 5 3 . 5 4 , 3 2 , 2 0 4 , 2 5 5 , 9 6 . 1 3 , 9 7 . 1 4 4 , 2 , 2 3 0 , 9 9 , 2 4 , 1 6 5 , 8 9 ,
5 9 , 1 3 , 3 2 , 2 0 7 5 1 0 5 , 4 0 , 1 5 2 9

F3 110 DATA 2 1 0 , 2 5 5 , 3 2 , 2 1 0 , 2 5 5 , 30 370 DATA 1 3 3 , 8 9 , 1 4 4 , 2 , 2 3 0 , 9 0
1 6 9 , 7 , 1 3 3 , 2 1 1 , 1 6 9 , 1 , 1 3 3 , 2 0 4 , , 1 6 0 , 0 , 9 5 , 1 5 9 , 0 , 1 3 3 , 7 3 , 1 5 0 , 0
3 2 , 1 3 2 , 5 4 , 2 2 0 7 , 1 7 7 , 1 5 5 5

49 120 DATA 1 6 9 , 1 3 . 3 2 , 2 1 0 , 2 5 5 , 3 23 380  DATA 8 4 . 2 4 0 . 3 5 , 2 0 1 , 2 5 4 , 2
2 , 2 1 0 , 2 5 5 , 1 6 9 , 4 , 1 3 3 , 2 1 1 , 1 6 9 , 4 0 , 1 5 . 2 0 1 , 2 5 5 , 2 0 8 , 1 7 , 3 2 , 6 1 , 5
9 5 , 1 5 0 , 5 3 , 2 1 7 1 5 . 2 3 0 , 9 4 , 2 2 1 4

08 130 DATA 3 2 , 3 0 , 1 7 1 , 3 2 , 2 2 8 . 2 5 513 390 DATA 2 0 8 , 2 3 5 , 2 3 0 , 8 5 , 2 0 8 ,
5 , 2 4 0 , 2 5 1 , 9 6 , 1 5 9 , 1 3 , 3 2 , 2 1 0 , 2 2 3 1 , 1 5 9 , 1 2 8 , 1 3 3 , 7 3 , 2 0 8 , 2 4 2 , 5
5 5 , 3 2 , 2 1 0 . 2 2 5 6 9 , 7 3 . 1 4 5 , 8 7 . 2 5 2 4

26 4 0 0  DATA 1 5 9 , 5 , 1 4 5 , 8 9 , 2 0 0 , 2 0
8 , 2 1 6 , 2 4 , 2 0 0 , 1 5 2 , 1 0 1 , 8 4 , 1 3 3 ,
9 4 , 1 4 4 , 2 , 1 9 5 7

95 4 1 0  DATA 2 3 0 , 8 5 . 3 2 , 5 1 , 5 6 , 2 0 2
, 2 0 8 , 1 9 7 , 9 6 , 9 3 , 3 2 , 3 2 . 3 2 , 3 2 , 3
2 , 3 2 , 1 4 5 2

GS i t e e  DATA 3 2 , 3 2 , 3 2 , 4 2 , 4 2 , 4 2 , 3
2 , 3 9 , 2 5 , 3 , 3 2 , 2 3 , 1 8 . 9 , 2 0 , 5 , 4 2

CS 4 3 0  DATA 1 8 , 3 9 , 3 2 , 4 2 , 4 2 . 4 2 , 3
2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 . 3 2 , 3 2
, 5 3 5

53 4 4 0  DATA 9 3 , 0 , 9 3 , 4 0 , 3 , 4 1 , 3 2 ,
4 9 , 5 7 , 5 5 , 5 5 . 3 2 , 2 , 4 5 . 8 , 3 2 , 5 3 8

80 4 5 0  DATA 1 2 , 5 , 8 , 1 3 , 1 , 1 4 , 1 4 , 3
2 , 3 2 , 3 2 , 3 2 , 3 2 , 2 2 , 5 . 1 8 , 1 9 , 2 9 1

CO 4 5 0  DATA 9 , 1 5 , 1 4 , 3 2 . 1 , 4 7 , 5 3 ,
4
7
,
4
9
,
9
3
,
0
,
2
0
.
5
,
2
4
,
2
0
,
4
5
,
4
7
4

C4 4 7 0  DATA 5 , 1 4 , 2 0 , 1 8 , 2 5 , 3 2 , 1 3
, 1 5 , 4 , 5 , 1 9 , 5 8 , 0 , 4 5 , 4 5 , 4 5 , 3 5 3

57 4 9 0  DATA 4 5 , 4 5 , 4 5 . 4 5 . 4 5 , 4 5 , 4
5 , 4 5 , 4 5 , 4 5 . 4 5 , 4 5 , 4 5 , 4 5 , 0 , 2 3 ,
653

AS 4 9 0  DATA 3 2 , 4 5 , 3 2 , 2 3 , 1 5 , 1 8 , 4
, 3 2 , 2 3 . 1 8 , 1 , 1 5 , 3 2 , 1 5 , 1 4 , 4 7 . 3
57

9C 5 0 0  DATA 1 5 , 5 , 6 , 0 , 1 0 , 3 2 , 4 5 , 3
2 , 1 8 , 8 , 7 , 8 , 2 0 , 3 2 , 1 0 , 2 1 , 2 7 1

C5 5 1 0  DATA 1 9 . 2 0 , 9 , 5 , 9 , 3 , 1 , 2 0 ,
9 , 1 5 , 1 4 , 3 2 , 1 5 , 1 4 , 4 7 , 1 5 , 2 4 8

94 5 2 0  DATA 5 , 5 , 0 , 9 , 3 2 , 4 5 , 3 2 , 9 ,
1 4 , 1 9 , 5 , 1 8 , 2 0 , 3 2 , 1 3 , 1 5 , 2 7 5

AG 5 3 0  DATA 4 , 5 , 3 2 . 1 5 , 1 4 , 4 7 , 1 5 ,
6 , 6 , 0 , 2 5 5 , 8 , 1 5 , 1 8 , 1 3 , 1 , 4 5 2

53 5 4 0  DATA 2 0 , 9 , 1 4 , 7 , 3 2 , 5 , 1 , 3 ,
9 , 1 2 , 9 , 2 0 , 9 , 5 , 1 9 , 5 8 , 2 3 3

88 5 5 0  DATA 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0

I
P
R
O
U
R  
Y
:  
W
R
:
I
E
R  
N

15 1 0  8 1 . 5 5 0  , L m - s o  : 5 1 4 7 0

58 2 0  FO R L - 0  TO  B L: C X 5 0 : FO R  0 5
0 T O  1 5 : R E A D  A:CX 5 CX . A:P O KE
S A . L ° 1 5 . 0 , A : N E X T  D

AS 3 0  RE AD A : I F  A><CX  THE NP RI N1
"ERROR I N  L I N E " . L N . ( L . 1 0 ) . 5 1
.OP

40 4 0  NE X T 1 : E N D
E5 5 0  DATA 0 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 ,

4 5 , 5 5 , 4 5 . 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 5
75

28 6 0  DATA 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 0 ,
3
,
3
2
.
4
5
,
3
2
,
2
1
.
1
4
,
4
5
,
1
0
,
2
1
,
4
9

3
9C 7 0  DATA 1 9 , 2 0 , 9 , 5 , 2 5 , 3 2 , 1 5 , 1

, 1 8 , 1 , 7 , 1 8 , 1 , 1 5 . 8 , 3 2 , 2 2 9
C7 9 0  DATA 2 1 , 1 4 , 4 , 5 , 1 8 , 3 2 , 3 , 2 1

, 1 8 , 1 9 , 1 5 , 1 8 , 0 . 4 , 3 2 , 4 5 , 2 5 9
8E 9 0  DATA 3 2 . 1 8 , 9 , 7 , 8 , 2 0 , 3 2 , 1 0

, 2 1 , 1 9 . 2 0 , 9 , 5 , 2 5 , 3 2 , 1 5 , 2 0 4
91 1 0 0  DATA 1 , 1 8 , 1 , 7 , 1 8 , 1 , 1 6 , 8 ,

3 2 , 2 1 , 1 4 , 4 . 5 , 1 8 , 3 2 , 3 , 1 9 9
EC 1 1 0  DATA 2 1 . 1 8 , 1 9 , 1 5 , 1 8 , 0 , 1 ,

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

8C 1 3 0  DATA 2 1 , 1 8 , 1 9 , 1 5 , 1 8 . 0 . 2 6
5 , 5 , 1 8 , 1 , 1 9 , 5 , 3 2 , 6 , 1 , 3 , 4 3 6

213 1 4 0  DATA 9 , 1 2 , 9 , 2 0 , 9 , 5 , 1 9 , 5 9
4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 . 4 5 6

FE 1 5 0  DATA 4 5 , 4 5 , 4 5 , 4 5 . 4 5 , 4 5 . 4
5 , 4 5 , 4 5 , 4 5 , 0 , 2 , 3 2 , 4 5 , 3 2 , 5 , 5 6

DC 1 6 0  DATA 1 8 , 1 , 1 9 , 5 , 3 2 , 1 2 . 9 . 1
4 , 5 , 3 2 , 2 1 , 1 4 , 4 , 5 , 1 8 , 3 2 , 2 4 1

00 1 7 0  DATA 3 , 2 1 . 1 8 , 1 9 , 1 5 , 1 8 , 0 ,
1 1 , 3 2 . 4 5 , 3 2 , 5 , 1 8 , 1 , 1 9 , 5 , 2 6 2

EC 1 8 0  DATA 3 2 , 3 , 2 1 , 1 8 , 1 8 , 5 , 1 4 ,
2 0 , 3 2 , 2 , 1 2 , 1 5 , 3 , 1 1 , 0 , 5 , 2 1 1

OC 1 9 0  DATA 3 2 , 4 5 , 3 2 , 5 , 1 8 , 1 , 1 9 ,
5 , 3 2 . 2 3 , 8 , 1 5 , 1 2 , 5 , 3 2 , 2 0 , 3 0 4

64 2 0 0  DATA 5 , 2 4 , 2 0 , 6 . 9 , 1 2 , 5 , 0 ,
2 5 5 . 2 9 5 , 2 5 4 , 3 2 , 3 2 . 6 , 4 9 , 3 2 , 9 9
6

09 2 1 0  DATA 4 5 . 3 2 , 2 , 1 , 3 , 1 1 , 3 2 . 2
0 , 1 5 , 3 2 , 2 0 , 5 , 2 4 , 2 0 , 3 2 , 3 2 , 3 2 6

DE a e o  DATA 3 2 . 1 8 , 6 , 2 0 . 3 2 , 4 5 , 3 2
, 1 3 . 1 5 , 1 8 , 5 , 3 2 , 8 , 5 , 1 2 , 1 6 , 3 0 8

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

BF 2 4 0  DATA 1 3 3 , 9 9 , 1 6 9 , 2 1 6 , 1 3 3 ,
9 0 , 3 2 , 6 8 , 2 2 9 , 1 6 9 , 1 9 0 , 1 3 3 , 8 4 ,
1 6 9 , 5 8 , 1 3 3 , 2 0 8 5

F7 2 5 0  DATA 8 5 , 1 6 2 , 2 1 , 3 2 , 1 7 6 , 5 9
, 9 6 , 2 , 1 2 . 1 5 , 3 , 1 1 , 4 5 , 1 3 , 1 5 , 2 8
, 7 6 5

09 260  DATA 8,82,8,1,3,8,18,8,2
0 . 9 , 9 , 1 9 , 5 8 , 0 , 4 5 , 4 5 , 2 7 8

FD 2 7 0  DATA 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 9 , 4
5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5
, 7 2 0

FC 2 8 0  DATA 4 5 . 4 5 , 4 5 , 4 5 , 0 , 7 , 3 2 ,
4 5 , 3 2 , 1 9 , 5 , 2 0 , 3 2 , 1 9 , 2 0 , 1 , 4 1 2

OF 2 9 0  DATA 1 9 . 2 0 . 4 7 , 5 , 1 4 , 4 , 3 2 .
1 5 , 6 , 3 2 , 2 , 1 2 , 1 5 , 3 , 1 1 , 0 , 2 3 6

67 3 0 0  DATA 8 , 3 2 , 4 5 , 3 2 , 3 , 1 5 , 1 6 ,
2 5 , 3 2 , 3 , 2 1 , 1 8 , 1 9 , 5 , 1 4 , 2 0 , 3 0 7

91 3 1 0  DATA 3 2 , 2 , 1 2 , 1 5 . 3 . 1 1 , 3 2 ,
2 0 , 1 5 , 3 2 , 3 . e 1 , 1 8 , 1 3 , 1 5 , 1 8 , 2 68

CC 3 2 0  DATA 0 . 1 5 . 3 2 , 4 5 . 3 2 , 1 3 , 1 5
, 2 2 , 5 , 3 2 , 3 , 2 1 , 1 8 , 1 8 . 5 , 1 4 , 2 9 0

21] 3 3 0  DA TA  2 0 , 3 2 , 2 , 1 2 , 1 5 , 3 , 1 1 ,
3 2 . 2 0 , 1 9 , 3 2 , 3 , 2 1 , 1 8 , 1 9 , 1 5 , 2
70

C8 3 4 0  DATA 1 8 , 0 , 2 5 5 , 1 3 , 1 , 1 8 , 7 ,
9 , 1 4 , 3 2 , 6 , 1 , 3 , 9 , 1 2 , 9 , 4 0 7

99 3 5 0  DATA 2 0 , 9 , 5 , 1 9 , 5 0 , 0 . 4 5 , 4
5 , 4 5 . 4 5 , 4 9 , 4 5 , 4 5 , 4 5 , 4 5 , 4 S , 5 E

FD 3 6 0  DATA 4 5 . 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4
5 , 4 5 , 0 , 2 4 , 3 2 , 4 5 , 3 2 , 1 9 , 5 , 2 0 , 5
37

E4 3 7 0  DATA 3 2 , 1 2 , 5 , 6 , 2 0 , 3 2 , 1 3 ,
1 , 1 8 , 7 , 9 , 1 4 , 0 , 2 5 , 3 2 , 4 5 , 2 7 1

FE 3 8 0  DATA 3 2 , 1 9 , 5 . 2 0 , 3 2 , 1 8 , 9 ,
7 , 9 , 2 0 , 3 2 , 1 3 , 1 . 1 8 , 7 , 9 , 2 5 0

132 3 9 0  DATA 1 4 , 0 , 2 5 5 , 2 0 , 1 , 2 , 3 2 ,
6 , 1 , 3 , 9 , 1 2 , 9 , 2 0 , 9 , 5 , 3 9 8

313 4 0 0  DATA 1 3 , 5 9 , 0 , 4 5 , 4 5 . 4 5 , 4 5
, 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 5 , 4 1 5 , 4 5 , 4 5 ,
6E2

02 4 1 0  DATA 4 9 , 4 5 , 0 , 9 , 5 3 , 3 2 , 4 S ,
3 2 , 1 0 , 2 1 , 1 3 , 1 6 , 3 2 . 2 0 , 1 5 , 3 2 , 4
17

84 4 2 0  DATA 1 4 , 5 , 2 4 , 2 0 , 3 2 , 2 0 , 1 ,

2 , 4 5 , 1 5 , 1 5 . 1 9 , 9 , 2 0 , 9 , 1 5 , 2 6 6
133 4 3 0  DATA 1 4 . 0 , 6 , 5 4 . 3 2 , 4 5 , 3 2 ,

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

F1 4 4 0  DATA 1 5 , 1 8 , 1 3 . 5 , 1 8 , 3 2 , 2 0
, 1 , 2 , 4 5 , 1 6 , 1 5 , 1 9 , 9 , 2 0 , 9 , 2 5 7

40 4 5 0  DATA 1 5 , 1 4 , 0 , 6 , 3 2 , 4 5 , 3 2 ,
3 , 1 2 , 5 , 1 , 1 8 . 4 7 . 1 8 , 5 , 1 9 , 2 7 2

48 4 6 0  DATA 2 0 , 1 5 , 1 8 , 5 , 3 2 . 1 . 1 2 ,
1 2 , 3 2 , 2 0 , 1 , 2 , 4 5 . 1 6 , 1 5 . 1 9 , 2 6 5

EA 4 7 0  DA TA  9 , 2 0 , 9 , 1 5 , 1 4 . 1 9 , 0 , 2
0 , 3 2 , 4 5 , 3 2 , 3 , 1 2 , 5 , 1 , 1 8 , 2 5 4

F4 4 8 0  DA TA  4 7 , 1 8 , 5 . 1 8 , 2 0 , 1 5 , 1 8
, 5 , 3 2 , 1 9 , 9 , 1 4 , 7 . 1 2 , 5 , 3 2 , 2 7 7

12 4 9 0  DA TA  2 0 , 1 , 2 . 4 5 , 1 6 , 1 5 . 1 9 ,
9 , 2 0 , 8 , 1 5 , 1 4 , 0 . 2 5 5 , 1 5 , 2 0 , 4 7 5

AS 5 0 0  DA TA  8 , 5 , 1 8 , 1 9 , 5 8 , 0 , 4 5 , 4
5 , 4 5 , 4 6 , 4 5 , 4 5 , 4 5 , 3 2 , 3 2 , 3 2 , 5 1
9

9A 5 1 0  DA TA  3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 3
2 , 3 2 , 3 2 , 9 3 , 3 2 , 2 1 , 3 2 , 4 5 , 3 2 , 2 3
, 5 6 6

4F 5 2 0  DA TA  1 5 , 1 8 , 4 , 3 , 1 5 , 2 1 , 1 4 ,
2
0
,
0
,
1
2
,
3
2
,
4
9
,
3
2
,
1
2
,
1
5
,
1
,
2
6
9

04 5 3 0  DATA 4 , 3 2 , 6 , 9 , 1 2 . 5 , 3 2 , 3 2
, 3 2 , 3 2 , 3 2 , 3 2 , 9 3 , 3 2 , 1 4 , 3 2 , 4 3 1

F7 5 4 0  DATA 4 5 , 3 2 , 3 , 8 , 1 . 1 4 , 7 , S ,
3 2 , 6 , 9 , 1 2 , 5 , 1 4 , 1 , 1 3 , 2 0 7

BB 5 5 0  DA TA  0 , 0 , 0 , 0 , 0 , 0 . 0 , 0 , 0 , 0
, 0 , 0 , 0 , 0 , 0 , 0 , 0

1 P R O G R A M :  Y C  WRI TE R
1

78 1 0  B l . . 3 0
1

SE 2 0  FO R L . . 0  TO  B L : C X 0 : F O R  13
0 TO  1 5 1 RE AD A;CX . CX . 0A:PO KE
S A* 1 •1 6 4 -D, A:NE X T D

AS 3 0  RE AD A :  I F  A><CX  THE NP RI NT
"ERROR I N  LI NE "a . N . 1 . ( 1 . ° 1 0 ) . 5 T
OF

AC 4 0  NE X T L; P R I N T" C D 0 W N 2 M E T R
E A U  TO  5 AUE  AND PRESS A  KE Y
" : P O K E 1 9 9 , 0
,
W A I T 1 9 8 , 1

ED 4 5  P DKE 4 3 , 9 9 :P O KE 4 4 , 2 2 :P O KE 4
5 , 1 4 2 , P O K E 4 6 , 6 2 ; x - P E E K ( 1 8 6 ) !
S A u E "t o RI TE R2 ". X

21 5 0  DATA 3 , 0 , 1 3 , 3 2 , 4 5 , 3 2 . 1 9 , 1
. 2 2 . 5 , 3 2 , 8 , 9 , 1 2 , 9 , 3 2 , 2 7 6

EE 6 0  DATA 3 2 , 3 2 , 3 2 , 3 2 , 3 2 , 9 3 , 3 2
, 1 3 , 3 2 , 4 5 . 3 2 , 3 , 8 , 1 , 1 4 , 7 , 4 4 0

713 7 0  DATA 5 , 3 2 , 3 , 1 5 . 1 2 , 1 5 , 2 1 , 1
9 , 1 9 . 0 , 1 8 , 3 2 , 4 5 , 3 2 , 1 8 . 5 , 2 9 0

I F  8 0  DATA 1 6 , 1 2 , 1 , 3 , 5 , 3 2 , 6 , 9 , 1
2 , 5 , 3 2 , 3 2 , 3 2 , 9 3 , 3 2 , 1 6 . 3 3 8

98 9 0  DATA 3 2 , 4 5 , 3 2 , 1 6 , 1 8 , 9 , 1 4 ,
2 0 . 1 5 , 2 1 , 2 0 , 0 , 2 5 5 , 2 5 4 , 3 2 , 3 2 ,
8 1 5

82 1 0 0  DA TA  6 , 4 9 . 3 2 , 4 5 , 3 2 , 2 , 1 , 3
. 1 1 , 3 2 , 2 0 , 1 5 , 3 2 , 2 0 . 5 , 2 4 , 3 2 9

SE 1 1 0  DATA 2 0 , 3 2 , 3 2 , 3 2 , 1 8 , 5 , 2 0
, 3 2 , 4 5 , 3 2 , 1 3 , 1 5 , 1 8 . 5 , 3 2 , 8 , 3 5

BA 1 2 0  DATA 5 , 1 2 , 1 6 , 3 2 . 3 2 , 3 2 , 0 ,
3 2 , 1 2 3 , 3 1 , 3 2 , 6 8 , 2 2 8 , 2 4 , 1 6 2 , 1
0 , 8 4 0

4E 1 3 0  DATA 1 6 0 , 1 0 , 3 2 , 2 4 0 , 2 5 5 , 5
6 , 1 7 3 , 3 2 , 2 0 8 , 2 3 3 , 2 4 0 , 1 3 3 , 7 7 ,
1 6 9 , 1 0 4 , 1 6 0 , 2 2 8 2

137 1 4 0  DATA 6 1 , 3 2 , 1 6 9 , 6 1 , 1 4 4 , 3 ,
1 4 1 , 3 2 , 2 0 8 , 5 6 , 1 7 3 , 3 3 , 2 0 8 , 2 3 3
. 2 4 0 , 1 3 3 . 1 9 2 7

51 1 5 0  DATA 7 7 , 1 6 9 , 1 2 0 , 1 6 0 . 6 1 , 3
2 , 1 6 9 , 6 1 , 1 4 4 , 3 . 1 4 1 , 3 3 , 2 0 8 , 1 7
3 , 1 3 4 , 2 , 1 6 8 7

A3 1 6 0  DATA 1 3 3 , 7 7 , 1 5 9 , 1 3 5 , 1 6 0 ,
6 1 , 3 2 , 1 6 9 , 6 1 . 1 4 4 . 3 , 1 4 1 , 1 3 4 . 2
, 1 9 8 , 2 1 1 , 1 8 3 0

16 1 7 0  DA TA  1 6 9 , 1 4 8 , 1 6 0 . 6 1 , 3 2 . 3
0 , 1 7 1 , 3 2 , 2 2 8 , 2 5 5 , 2 4 0 . 2 5 1 , 2 0 1
, 7 8 , 2 4 0 , 1 7 0 , 2 4 6 6

70 1 8 0  DATA 801,88,8e8,843,180,
3 2 , 1 3 2 , 1 9 4 , 7 6 , 1 2 0 , 3 1 , 6 6 , 7 9 , 8
2 , 6 8 , 6 9 , 1 8 1 0

AC 1 9 0  DATA 8 2 , 3 2 , 6 7 , 7 9 , 7 6 , 7 9 , 8
5
,
8
2
,
5
8
,
3
2
,
0
.
8
0
,
6
5
,
8
0
.
6
9
'
8
2
,

1048
54 2 0 0  DATA 3 2 , 6 7 , 7 9 , 7 6 , 7 9 , 8 5 , 8

2 , 5 9 , 3 2 , 0 , 7 3 , 7 8 , 7 5 , 3 2 , 6 7 , 7 9 ,
994

04 2 1 0  DATA 7 6 , 7 9 , 8 5 , 8 2 , 5 8 , 3 2 , 0
, 1 8 , 3 2 . 8 3 , 5 5 , 9 4 , 7 3 , 8 3 , 7 0 , 7 3 ,
993

SA 2 2 0  DATA 6 9 , 6 8 , 6 3 . 3 2 , 4 0 , 8 3 , 4
7 . 7 8 , 4 1 , 3 2 , 1 4 6 , 0 , 3 2 , 3 0 , 1 7 1 , 1
9 5 , 1 1 0 3

133 2 3 0  DATA 2 1 1 , 7 2 , 1 6 9 , 0 , 1 6 6 , 7 7
, 3 2 , 2 0 5 . 1 8 9 , 1 0 4 , 1 3 3 , 2 1 1 , 1 6 2 ,
0 , 1 3 4 , 7 3 , 1 9 3 8

AD 2 4 0  DATA 1 3 4 , 7 4 , 1 3 4 . 7 5 , 3 2 , 2 2
8 , 2 5 5 , 2 4 0 , 2 5 1 , 2 0 1 , 1 3 , 2 4 0 , 2 6 ,
2 0 1 , 4 8 . 1 4 4 , 2 2 9 6

35 2 5 0  DATA 2 4 3 , 2 0 1 , 5 8 , 1 7 6 , 2 3 9 ,
3 2 , 2 1 0 , 2 5 5 . 7 3 , 4 8 , 1 6 6 , 7 5 . 1 4 9 ,
7 3 , 2 3 2 , 2 2 4 , 2 4 5 4

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

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

22  2 9 0  DA TA  6 2 , 1 6 8 , 8 8 , 1 6 0 , 6 2 . 3 2
, 3 0 , 1 7 1 , 9 6 , 1 6 2 , 0 , 1 8 9 , 7 8 , 3 1 , 1
5 7 . 6 5 , 1 5 5 2

313 3 0 0  DATA 3 . 2 0 1 , 3 2 . 2 0 8 , 1 1 , 2 3 2
, 1 8 8 , 7 8 , 3 1 , 2 0 1 , 3 2 , 2 0 8 , 2 3 8 , 2 0
2 , 2 0 8 , 5 , 2 0 7 9

24 3 1 0  DATA 2 3 2 , 2 2 4 , 1 8 , 2 0 8 , 2 3 0 ,
1 6 9 , 0 , 1 5 7 , 6 5 , 3 , 1 6 9 , 0 , 3 2 , 1 8 9 ,
2 5 5 , 1 6 9 , 2 1 2 0

BE 3 2 0  DATA 1 5 , 1 7 4 , 7 4 , 3 1 , 1 6 9 , 3 2
J 8 6 , 2 5 5 , 3 2 , 1 9 2 , 2 5 5 , 1 5 2 , 1 5 , 3
2 , 2 0 1 , 2 5 5 , 2 0 7 9

l A 3 3 0  DATA 1 6 9 , 6 5 , 1 6 0 , 3 , 3 2 , 3 0 ,
1 7 1 , 3 2 , 1 8 1 , 1 7 1 , 9 6 , 8 2 , 6 9 , 6 5 , 6
8 , 8 9 , 1 4 8 3

88 3 4 0  DATA 3 2 , 8 4 , 7 9 , 3 2 , 8 2 , 6 9 , 8
0 , 7 5 . 6 5 , 6 7 , 6 9 , 3 2 , 8 4 , 6 9 , 8 8 , 8 4
, 1 0 9 2

27 3 5 0  DATA 7 0 , 7 3 , 7 6 , 6 9 , 3 3 , 1 3 , 1
3 . 0 , 0 . 0 , 0 , 0 , 0 , 0 , 0 , 0 , 3 4 7

BS

PROGRAM: W RI TE R BOOT

CS 5  A f t A
4 -
1 : Y . " P E E
K ( 1 8 6 )

13 1 0  I FA 1 TH E N LO A D " W R I TE R 1 " , Y ,
1

93 2 0  I FA - 2 TH E N L O A D " w R I TE R 2 " , y ,
1

43 3 0  I FA. . 3 THE NS Y S 8 0 5 0
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piles of  technical hooks looking for the address of  a certain
routine or trying to find the POKE to perform a certain function.

Now you can throw away your books, as on the following
pages you w il l  fi nd a wealth of  information about all of  the
popular Commodore computers.

Advanced programmers w i l l  fi nd the memory maps

COMMODORE PROGRAMMING

Technical
Information

All you ever wanted to know about your Commodore but
were afraid to ask.

invaluable while both beginners and old hands alike will find
the Hex converter, the hints and tips and much more, to their
liking.

Most of the information provided here is useful by itself.
Some information, such as the addresses of routines within the
RomN, will be of more use when used together with a ROM
disassembly.

HEX ADDRESS B I T

SDOSA
SOOSE
SSO O r
seladf
S 0011- 001S
seolG
som17-oele
seolg-mal
S O022- 0025
IROPS-Obee
saPPE-002C
geOPU-Ogef
soopr - 0030
S 0031- 0032
15033-
0 0 3 1S O C 3 5
-
0 0 3 6
soo37 0e3e
seen-em3A
S a g
-
A R -
0 0 3
C

sed30- 0e3E
s Za lr - 0 0 4 0
seell-oo42
sa043-0044
smis-804s
soro-mama
sooss-orla
10e4B- 004C
$0040
10041- 0063
10114- 0056
SOOS?-00E0
eggEl
S e0E 2- 0065
50066
20067
1 0 0
,
6 0
see6s-006(
US AF
1 5 5 7 0
$0075
set7c-morm
$008.3
SOOSO
a ge l l
e 0
,
0 9
3

10094
SCOSS
Rom
,
'
seaBA
so099
1009 .6
1 0 0 9 0 -0 0 S E

C1B O P
-
S Y S T
E M  
A N
D  
M E
M O
R Y  
M
A
P

DESCRIPTION D r  ROUTrAE

C a s s e t t e  c o n t r o l
4 C a s s e t t e  r e e d
3 C a s s e t t e  m o to r  ( 0
-
o n )
1 C a s s e t t e  w r i t e

0 - 1 0 A 0  1 • W E R I F Y
T s p . .  T f m s t r i n g .  0 0 - n a m e r i c
%pee 0 0 - i n t e g e r .  0 0 - fl o a t i n g
DATA a c e n / L I S T  quote ine m or u  fl o g
I n te g e r  v e lum

P o i n te r  te m p o r e r u  s t r i n g  e t * CA
Le s t te m p  s t r i n g  v e c to e
Te npor e r u s t r i n g  s to c k
U t i l i t u  p o i n t e r  a r e a
P r oduc t e r a s  f o r  m u l t i p l i c a t i o n
P o i n te r .  s t e r t  o f  b a s i c
P o i n t e ,  s t a r t  o f  b e s i c  v a r i a b l e s
P o i n te r .  s t a r t  o f  a r r a u s
P o i n te r .  e n d  o f  a r r o g s
P o i n te r ,  b o t t o m  o f  s t r i n g s
P o i n te r ,  c u r r e n t  s t r i n g
P o i n te r :  t o p  o f  b a s i c  s e n o r u
C ur r e nt b e e i c  l i m e  nus be r
CHARSET p o i n t e r
P o i n t e ,  C O W  b a s i c  l i n e  num be r
C u r r e n t DATA l i n e  number
C ur r e n t DATA a ddr e s s
I n p u t  v e c to r
C ur r e nt v a r i a b l e  none
C u r r e n t v a r i a b l e  a d d r e s s
V a r i a b l e  p o i n t e r  f o r  FOR/NE X T
Y s a v e / o p  s a v e / b a s i c  p o i n t e r  s a v e
c om pa r is on a g e b o l  a c c u m u l a to r
M isc num e r ic  wor k  e r a s
JvAp v e C tO•  f o r  f u n c t i o n s
nie C  wor k  a r e a
FAO'S' e x p o n e n t
FACO1 m a n ti s s a
fA C e l s i g n
S e r i . .  e v a l u a t i o n  c o n a te n t  p o i n t e r
FACal o v e r fl o w
PACS?
LAC s i g n  c om pa r is on
PACO]. r o u n d i n g
Room f o r  g r a p h i c .  s c r e e n  C a - n o t a v a i l a b l e )
P o i n te r :  GOSWEI S ta C k
Fla g  f o r  A indOu O n . e 1 3 0 . . m u l t i c e l o r . S C 0 v b c t h i
S ta tus  w o r d  S T
X e ge witc h C I A ,  S TOP  e nd  P US  n e o n
O- 1 oa d-  I - v e r l f u
S e r i a l  o u t p u t ;  d e f e r r e d  c h a r  fl a g
S e r i a l  d e f e r r e d  o b e r e c te r
number o f  o p e n  fi l e s
I n p u t d e v i c e
Outpu t CAD d e v i c e
Di r e c t - 0 0 , r u n
-
0  
o u t p u t  
c o n t
r o l

Tape e nd  e d d r e s s / a n d  o f  D r W O M

200A3.0eAS
$00A6
SO AAn
$OOAB
SOBAC
WOAD
SOOAE
S60A1-00190
10.502-00133
SOBB1•00B5
10006 A B B
,$OOCI 00CS
$OACS
sO2C7
sOOLO-BACS
SZO CA
SO O =E
10000
SOOCE
100Cf
se0EA-00ED
100TC-00ED
100EF
10010
S O O f f
-
0 1 0 A
1 0 1 0 0
-
0 1 3 E
10100 0 1 f f
10200 0 2 5 0
seass-easA
141260-22SC
102F2 - 02F3
$02F4- 02FS
10300- 0311
10312- 0313
10314- 031S
10316- 0317
1031B- 1319
1031A- 0310
1031C- 031D
1031E - 031F
10320- 0301
10322 - 0323
ad3e4- 03e5
15030B-0307
1032B- 0309
SO3PA-03e8
eg3PC-03eU
s a l e f
-
O W F
1 0 3 3 0
-
0 3 3 1
1 0 3 3 3
-
0 3 f 2
10473
104FC /04 fE
1 0 4 fD / 0 4 f f
50553
S 0509- 0612
1 0 5 1 3
-
0 5 1 C
1 0 5 1 0
-
0 6 2 6
10527- 0630
S 0 6 3 1
-
0 5 3 2
1 0 6 3 3
-
0 5 3 4
10535

J i f f g  c l o c k
S e r i a l  b i t  c o u n t/ E D I  fl e w
Countdown t a p e  w r i t e / b i t  c o u n t
number c h a r a c te r s  i n  fi l e n a m e
C ur r e n t l o g i c a l  fi l e
C ur r e nt • e c e n d a r g  a d d r e s s
C u r r e n t d e v i O e
P o i n te r  t o  F i l e n a n s
I / O  s t a r t  a d d r e s s

A l t  s t a r t  a d d r e s s  (  l o a d i v e r i fg 3
P o i n te r :  c a s s e t t e  b u f f e r
I n p u t O u r e o r  l o g  (  row c olum n)
WN W
, 
k e
g  
(
6
4
-
n
o  
k
e
g
)

I n p u t f r o m  s c r e e n/1 4 . ' 0 ,0 4 r d
P o i n t e r  t o  s c r e e n  l i n e
P o i n te r :  c u r s o r  c o lum n
Outpu t Quote t.  fl a g
P o i n t e r :  c u r s o r  r a w
Outpu t c h a r a c te r  ( t o  s c r e e n )
Number o f  i n s e r t s  o u ts ta n d i n g
S creen c o l o r  p o i n t e r
Keyboerd p o i n t e r
Number o f  c h a r a c te r s  i n  k e oboa r d  b u f f e r
Igoe  o f  t a p e  fi l e
F l o a t i n g  t o  A S C I I  w o r k  a r e a
tope  e r r o r  l e g
P rocessor  S ta c k  a r e e
Bas ic  i n p u t  b u f f e r
P o i n te r :  l i n e  num be r  F o r  CONT
P o i n te r : b a s i c  s ta te m e n t  f o r  CONT
F l o a t - F i x e d  v e c to r
F i . e d - fl o e t  v e c to r
Bas ic  v e c to r s
Imo v e c to r  f o r  k e u s c a n / c l o c k
main I R O  v e c to r  f o r  s o u n d  d u r e t i o n / g r a p h i c e  s p l i t
BOX i n t e r r u p t  v e c t o r
OPEN v e c to r
CLOSE v e c t o r
S e t i n p u t  v e c to r
S e t o u t p u t  v e c to r
R e s tor e  1 / 0  v e c to r
INPUT v e c to r
OUTPUT v e c to r
Te s t S TOP  v e c to r
GET v e c t o r
A bor t I / O  v e c to r
User v e c to r
LOAD v e c to r
SAVE v e c to r
C s a s e tto  b u f f e r
011006E7  s u b r o u t i n e
Our e tion  f o r  v o i c e  1
D u r a ti o n  f o r  v o i c e  2 / n o i s e
riND s e e d  v a i w e
Log ic a l  F i l e  t a b l e
D ev ice  num be r  t a b l e
S econdaru a d d r e s s  t e b l a
Keyboard b u f f e r
S ta r t  o f  u s a b l e  memoru
End o f  u s e b l e  memoru
S e r i a l  b u s  t i m e o L t  fl a g
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U S N
$0541
110S42
$CW-13
sOS44
1054S-11546
SOS47
S 0 7 0 0
-
0 7 B 0
107F2
$07F3
$O7F4
SO7FS
SO7F6
SO7FC
$0800 OEIFF
SOCOO O f f f
11000 3 FFS
$IE100-3FFS
S 3FF6- 3FF0

MEMORY nAP

$ena
$8019
VEIOCC
$RIOS
S R:17
$0123
5616E
S8393
$9415
$0553
$8471
$0681
18693
5 0 .0 3
SS?Of
S9A30
$9870
S8A99
$HAFT
SOAFF
$999C
SISCSA
SBEEN
SREDA
$11003
11802C
$9010
$9063
50080
S80E1
$BEOB

SBE3E
SBE7C
$AFE0
S9FE6
15000
$9080
$9006
SWEE
$9109
$911F
$9209
119251
$932C
SS419
S949S
S9469
SSIBE
SSIS1
STSFO
$9518
$9620
$5690
$9695
11966C
$9996
SSA62
S9A7D
SSASO
SSADE
59066
S9C49
SHEBH
119CEF
59E03
59015
19061
19070
$9084
$5053
15002
59010
19E12
55E60
$9187
SSESE
SAME
54070
$0197
10221
10201
$0240
$A29E
$0200
50358
$ASEI
SASEE
$0627
50660
$0707
10770
10765
10755
50791

C ur r e nt c o l o r  C ode
7 i m l l a s h

6 - 4  L u m i n a n c e  ( 0 - 7 )
3 - 0  C o l o r  011- 15)

Max s i z e  o f  k e y b o a r d  b u t t e r
Repeet s p e n d  c o u n te r
R e p e a t  d e l a y  c o u e t e r
Keuboard s h i r t / c o n t r o l  r i n g
C ute  • w i t c h  c o u n t
Keuboord t a b l e  s e tu p  p o i n t e r
Ceee a w i t e h  d i s a b l e
Bosub s te c k
SYS A  r e g  s a v e
SYS X  r e g  ' e v e
SYS Y  r u g  s a v e
SYS S ta tu e  r u g  S a v e
La s t R a u
Countdown f o r  d o u b l e  T I  bum p
C olor  memoru
S creen memory
Bas ic  pr ogr a m  memoru
Gr e phic e  s c r e e n / c o l o r  m e e or y
Reset e n t r u  ( W r e n  ROm i s  o u t )

Bas ic  ROM c o l d  s t a r t  r o u t i n e
I n i t i a l i z e  b a s i c
P ower- up massage
V e c t o r s  f o r  $ 0 3 0 0
i n i t i a l i Z e  v e c to r s

CHRGET F o r  1 0 4 7 9
Keuwords
Commend v e c to r s
F u n c ti o n  v e c to r s
A r i th m e ti c  o p e r a to r  v e c t o r s
E r r or  m e e s e ge .
'SYNTAX ERROR'
E r r or  r o u t i n e
'READY'
B a s ic  warm s t a r t
F i n d  b a m i c  / i n s
P e r for m  NEW
P er form CLR
5 e t t e x t  p o i n t e r
P er form L I S T
P e r for m  RUN
P er form RESTORE
P e r for m  S TOP
P er form E ND
P e r for m  CONE
P er form GOSUB
P er form GOTO
P er form RETURN
P er form DATA
P er form I F
P er form REM a nd E LS E
P er form ON
Ge t l i n e  number  ( 0 - 6 3 9 9 9 )
P er form LE T
P er form P RINTS
P er form 1110
P er form P R IN T
P r i n t  s t r i n g  fr o m  C u . . )
P er form GE T
P er form INP UTS
P er form IN P J T
P er form READ

REDO FROM S TART'  m e s s e ge
P e r f o r m  N E X T
E v a l u l e te  e x p r e s s i o n
C ons ta nt P I
P e r for m  NOT
S car p a e t  )
Scan p a s t  C
Scan p a s t
P e r for m  OR
P er form AND
P er form c om pa r is ons  ( c m ' )
P er form OIM
Loc a te  v e r i a b l e
C ons ta nt -  3 2 7 6 9
fl o e t - fi x e d
P er form FOE
P er form P DS
P er form UE F
P er form FN
P er form S TRS
Oat te m p o r e r u  s t r i n g
P er form OURS
P e r for m  LE FTS
P er form R IGHTS
P e r for m  M IDS
P er form LE N
P e r for m  SSE
Ge t  I  b y t e  p a r a m e t e r
P er form V AL
Get p e r i m e te r s  F o r  P a n / W A I T
P er form PEEK
? e r r o r ,  PUKE
P er form WA IT
P e r for m  SUBTRACT
P er form ADD
P e r for m  LOB
P er form M ULTIP LY
P e r for m  D IV ID E
Memoru t o  FA C e l
FACe2 t o  r A c . 1
Round FA C e l
P er form S ON
P er form ABS
? e r r o r .  I N T
P er form SOW
P e r for m  POWER
P ermore NEGATE
P er form E X P
P er form RNO
Bas ic  I / O  e r r o r  h a n d l e r
B a s tc - k e r na l  p a t c h  f o r  OPEN
B a s i c
-
k e r n e
l  
p a
t c
h  
F
o
r  
P
R
I
N
T

B e e lc - k e r na l  p i t c h  F o r  IN P U T

10797
SA7A6
SA7AF
SA795
1470E
SA7FO
5 0 7 7 3
509111
101354
54810
$0830
sn954
$4470
$4877
sAACO
SABIA
$ABOD
%SOCA
SAE SA
SAELA
50128
19440
sEIS44
511,597
195AC
59503
19652
$8655
$BECE
599E9
50729
S9 9 4 9
S6800
115901
165114
SEISE2
10035
10129
SCOIE
SC4E9
SESSE
111114
SCS97
SCSIIR
SESE3
SUBBC
SCSI 1
11551
$1565
S C95:
$CSCC
SCSDA
SC9F4
11400
51821
SCCCF
5 = 3 2
SEFOO
SCEOE
51112
SCECO
$CEFO
11CF26
$1120
$0000
$01101'
SEHIB
$0634
$13839
50808
C A C I
110365
1E911
$11149
srou
5E 026
1E067
SE0A8
SEOES
SE12A
51210
SESCC
11E0121
SEEDS
1E9E9
S E CI6
SECOO
SECOF
1E018
2E060
SHWA
SEE1A
SEE2C
SE N O
$EES!)
11110
SEEFE1
SU D O
51701
SE F23
SEF313
SEF53
SFOIA
SFIA 4
SF265
11201
SF2CE
SE M
$1300
SF352
SF40C
SF113
S f I l e
S FI1C
S F423
11427
S FI2S
11F42F
SF436
1E439
SF43E

9 s e ic  k e r n e l  p i t c h  f o r  s e t  o u t p u t  d e v i c e
M amie - kerne l p a t c h  f o r  s e t  i n p u t  d e v i c e
B a s ic - k e r ne l  p a t c h  f o r  GE T
P er form SYS
P e r for m  SAVE
P er form V E RIFY
P e r for m  LOAD
P er form OPEN
P e r for m  CLOSE
Ge t p a r a m e te r s  f o r  LOAD/SAVE
Get p e r e m e te r s  f o r  OPEN/CLOSE
Garbage c e l l e c t
P er form COS
P e r for m  S I N
P er form TA N
P e r for m  ATN
P er form RENUMBER
P e r for m  FOR
P er form DE LE TE
Oat r a n g e  f o r  LIS T/D E LE TE
P er form TRAP
P e r for m  RESUME
P er form PUDEF
P e r for m  CO
P er form E X IT
P e r for m  LOOP
P er form IR ON
P e r for m  TRE FF
P er form AUTO
P erfOrm HE LP
P er form KE Y
P e r for m  SOUND
P er form V OL
P e r for m  P A IN T
P er form CHAR
P e r for m  BOX
P er form GSHAPE
P e r for m  5SHAPE
P e r for m  CIRCLE
P e r for m  DRAW
P er form LOCATE
P e r for m  COLOR
P e r for m  SCNCER
P er form SCALE
P er form GRAP HIC
P er form DIRE CTORY
P e r for m  os ftwe
P er form M OA B
P e r for m  HEADER
P er form SCRATCH
P er form COLLE CT
P e r for m  COPY
P er form RENAmE
P e r for m  BACKUP
Ge t p e r i m e te r s  f o r  d i s k  commends
Read d i s k  e r r o r
* ARE Y O U  S U R E '  m e s s a g e
IRO/ORE E n t r y
IRO r o u t i n e ts 0 2 1 4 ) - h e n d l e l l  g r a p h i c .  s p l i t . s o u n d  d u r A t I o n
IRO r o u ti n e I 5 1 1 3 1 2 I - h a n d l e s  c l o c k . k e b o n r d
H a n d l e  s o u n d  d u r a t i o n s
Bump c l o c k
Get t i m e
S e t t i m e
C ha r a c te r  d e fi n i t i o n s  ( OX )
S creen a d d r e s s  CLDIall
S creen a ddr e s s  ( N I G H )
Get S c r e e n  a l t o
P ut/Ge t R OWC 0 1
S et S c r e e n  p o i n t e r s
Remove c h e r  f r e e  k e uboe r d
I n p u t u n t i l  C a r r i a g e  r e t u r n
Reed k e tube a r d
Outpu t t o  s c r e e n
Keyboard s e l e c t  v e c to r s
U n s h i fte d  t a b l e
S h i f te d  t a b l e
CBI k e y  t a b l e
C o n tr o l  t a i l .
S h i r t / r u n  e q u i v a l e n t
De lay  f o r  0 . 5  S e e
Find a n y  t a p e  he a de r
Find a  S p e c i fi c  h e a d e r
Get ( 1 0 3 6 6 )
I n p u t ( $ 0 3 2 2 )
Outpu t ( 5 0 3 2 4 3
Rece ive  f r o m  s e r i a l
S ara s e r i a l  d e fe r r e d
S e t I n p u t  d e v i c e  ( 5 0 3 1 C )
S et O u t p u t  d e v i c e  ( 61131E )
Send TALK
Send TALK S A
Send LIS TE N
Send LIS TE N  S A
C los e  t i l e  ( 1 0 3 1 4 )
F i n d  fi l m  • n t r y
Get fi l e  d e t a i l s
A bor t a l l  fi l e s  ( 1 0 3 2 0 1
R e s tor e  d e f a u l t  I / O  ( 5 0 3 2 0 )
Send LNLIS TE N
Se n d  U N T A L K
Open fi l e  ( 1 0 3 1 9 )
Load pr ogr a m  ( 1 0 1 2 E )
Save pr ogr a m  ( 5 0 3 3 0 )
T e s t  S T O P  k n y  ( S M W S )
Power r e s a t  e n t r y
S et k e r n e l  v e c t o r s
S tor e  k e r n e l  v e c t o r .
I n i t i a l i z e  I / O
t n i t i e l i z e  s ue te m  c o n s ta n ts
S at fi l e n a m e  d e t a i l e
S e t fi l e  d e t a i l ,
F l a g  * U A W ' S
Ge t s t a t u e
S et t i m e e u t
R e e d/s e t t o p  o f  eemorW
Reed t o p  o f  memory
S et t o p  o f  memory
R e a d/s e t b o t to m  o f  memory
Reed b o tto m  o f  e e e o r u
S e t  b o t t o m  o r  m e m o ry
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LABEL HEX DE CIIAL DESCRIPTION

06510 $0000 5518 D i r e c t i o n  r e g i s t e r
R5510 $0001 1 5510 1 / 0 .  M emory  a n d  t a p e
ACRAYI $ 0 0 0 3

-
0 0 0 1

3
-
4

F l o a t  t o  fi x e d  v e c to r
ADRAY2 $ 0 0 0 5

-
0 0 0 5

5
-
5

Fix e d t o  fl o a t  v e c t o r
CHARAC $0007 7 S earch c h a r a c te r
ENDCMR S0000 9 End OF q u o t e  fl a g
TRMPOS $0002 5 Save e C r e e n  l e s t  TAB
JERCK $0000 10 F la g: L 0 0 0 . 0  UE RIFY - 1
COUNT S0008 11 P o i n te r  i n p u t  b u f fe r l e S u b e C r i p te
DIMFLO $000C 12 D e fa u l t  D IM  t o  1 0  fl a g
UALTYP SOOOD 13 D a ta  t y p e ,  S t r i n g - 2 5 5  N u m b e r i c . 0

Intm ge r - 1 2 8
IN IFLO S0005 14 F l o a t - 0
5AR8FL SOOOF IS DATA s c a n / L I S T  q u o te / G a r b a g e  c o l l e c t

fl a g
SUBFLEI S0010 16 S ubs c r ipt, ' us e r  f n  c a l l
I NPFLEI 10011 17 I n p u t fl a g .  S 0 0 - q n p u t  $ 4 0 . 5 e t  $915•Read
IANFLO S0012 le IAN s i g n / c o s p a r i s o n

S0813 IS C ur r e nt I / O  pr om pt
L I NNUM S 0014- 0015 2 0

-
2 1

I n te g e r  v a l u e
TEMPPT S0015 22 P o i n te r  te m p s t r i n g  s ta c k
LASIPT $ 0 0 1 7

-
0 0 1 8

2 3 - 2 4 La s t te m p  s t r i n g  e d d r e s .
TEMPS! 10215- 0021 2 5 - 3 3 S ta c k  f o r  te m p  s t r a n g e
INDEX S 0028- 0825 3 4 - 3 7 U t i l i t y  p o i n t e r  e r e a
RESHO 10026- 002A 3 8 - 4 2 P r oduc t a r e a  f o r  m u l t i p l y
TXTTAB seeep-opec 4 3 - 4 4 P o i n te r  ' t a r t  o f  BAS IC
UARTAB 2 0 0 2 0

-
0 0 2 E

4 5 - 4 5 P o in te r  s t a r t  o f  v a r i a b l e s
ARYTAB $002F 0 0 3 0 4 7 - 4 0 P o i n te r  s t a r t  o f  e r r e w s
SIRENO 1 0 0 3 1 - 0 0 3 2 4 5 - 6 0 P o i n te r  a n d  o f  a r r a y s
f  RE OP S 0033- 0034 S i -S2 P o i n te r  b o t to m  o f  s t r i n g .
FRESPC 10036 - 0030 53 - 54 U t i l i t y  s t r i n g  p o i n t e r
MEMS12 S 0037- 0039 GS -S6 P o i n te r  h i g h e s t  a d d r e s s  us e d  N I  B A S IC
CURL IN 10039 - 0030 5 7 - 5 9 C ur r e nt p a s t r  l i n e  num be r
OLOLIN S 00 l9 - 003C 6 9 - 5 0 P r e v ious  BAS IC  l i n o  num be r
C LOU T 5003D- 003E 6 I - 6 2 BASIC s ta te m e n t  f o r  CONT
DAT L 14 SOOJk - 0 8 4 0 6 3 - 6 4 C ur r e n t DATA l i n e
DATPTR 10041 - 0042 6 5 - 5 5 C u r r e n t DATA a ddr e s s
INFPTR 10043 - 0044 5 7 - 5 8 INPUT v e c to r
UARNAM $ 0 0 1 5

-
0 0 4 6

5 5 - 7 0 P o i n te r  C u r r e n t  v a r i a b l e  nam e
VARPNT $ 0 0 4 7

-
0 0 4 9

7 1
-
7 2

P o i n te r  c u r r e n t  v a r i a b l e  d a t a
FORPNT $0049- 004A 73- 74 P o i n te r  v a r i a b l e  f o r  FOR/NE X T

$ 0 0 • 1 3
-
0 0 4 C

75- 76 Y - s e v e /op- s a v e /B A S IC  p o i n t e r  * e v e
$0010 77 Compar ison s y m bol a c c u m u l a to r
S 0 0 1 E
-
0 0 5 3

7 9
-
8 3

M iso wor k  a r e a
$0051 0 0 5 6 0 4

-
9 6

AJmp ve ct o r f o r  f u n ct io n s
13057- 0050 87 9 8 M iso num e r ic  wor k  a r e a

FACEXP $0051 97 FPACC*1 -  e x p o n e n t
FACHO 50062 -11011,15 98- 101 FPACCO1 -  m a n ti s s a
F ACSUN W O R E 102 FPACC*1 -  s i g n
55NFL5 10067 103 P o i n te r  s e r i e s  • u s l u e t i o n  c o n s ta n t
BITS 50058 104 • FPACCO1 -  o v e r fl o w  d i g i t
0R5EXP 10065 105 FPACC*2 -  e x p o n e n t
ARGHO $0060 0 0 6 0 1 0 6

-
1 0 9

FPACC*2 -  m a n ti s s a
AR555N $0056 110 FPACC*2 -  e l a n

$F44S
$F44C
O n e

XFC9L
1FDOO
a ff5 2

:CZ eDCRE55 D E S C R I P r Z fl e

M oni tor  c a l l  e n t r y
M oni to r  BRK e n t r u  ( S 0 3 1 6 1  um e r  v e c to r  1 $ 0 3 2 C 1
Oa t I / O  a ddr e s s
IRO e n t r y
IRO e x i t
TEU memory
P er form M ONITOR

• 4  MEMORY MAP

0 7 5 0 1  D a t a  d i r e c t i o n  r e g i s t e r
1 7 5 0 1  8  b i t  I / 0  p o r t  ( a s C 6 4 )
3- 4 N e w  5 t a r t  e d d r e s s  10ENLM0ER1
5- 8  S t e p  w i d t h  (RENUmBER1
7 S e a r c h  c h a r a c te r

F la g : s e a r c h i n g  f o r  q u o t e
5 S c r e e n  c o lum n Fr om  l a s t  TAEI
10 F l a g ,  0 - LOA O,  1 - V E R IFY
11 I n p u t  b u f f e r  c o u n te r ,  num be r  o r  e l e m e n ts
13 F l a g ,  e F F - I l t r i n g ,  S 190- numer
14 F L a g :  e f f - i n t e g e r ,  5 0 0 - fl o e t i n g
15 F l a g .  T a t e  s c a n / L 1 5 1  q u o te / m s a o r y  fl e g
16 F l a g .  u s e r  f u n c t i o n  c a l l
17 F l e a .  S OO- IN P U T, $ 4 0 . 5 E T ,  11919-READ
20-21 I n t e g e r  v a l u e
22 P o i n t e r ,  Te m por a r y  s t r i n g  n te c k
21- 24 V e c t o r ,  L a s t  te m p o r a r y  s t r i n g
26- 33 T e m p o r a r y  s t r i n g  s ta c k
34- 37 U t i l i t w  p o i n t e r  a r e a
39- 4e P r o d u c t  a r e a  F o r  m u l t i p l i c e t i o n
43- 44 P o i n t e r  s t a r t  O f  ba S IC
45- 45 P o i n t e r ,  s t a r t  o f  b a s i c  v a r i a b l e s
47- 49 P o i n t e r ;  S t a r t  o f  b e e i C  • r r e y e
49- 50 P o i n t e r ;  e n d  O f  a r r a w e
5 1
-
5 2  
P
o
i
n
t
e
r
,  
s
t
a
r
t  
o
f  
s
t
r
i
n
g
s

5 3
-
5 1  
P
o
i
n
t
e
r
,  
c
u
r
r
e
n
t  
s
t
r
i
n
g

5 5
-
5 6  
P
o
i
n
t
e
r
,  
t
o
p  
o
f  
b
a
s
i
c  
m
e
m
o
r
u

57-S8 C u r r e n t  b a s i c  l i r e  num be r
55- 60  P r e v i o u s  b e s i c  l i n e  num be r
61- 62 P o i n t e r ,  COAT b a s i c  l i n e  num be r
53- 54 C u r r e n t  DATA l i n e  num be r
5 5
-
5 5  
P
o
i
n
t
e
r  
c
u
r
r
e
n
t  
D
A
T
A  
a
d
d
r
e
e
e

67- 50 V e c t o r  i n p u t  r o u t i n e
55- 70 C u r r e n t  v a r i a b l e  nam e
71- 72 V a r i a b l e  a d d r e e s
73- 74 V e r i a b l e  p o i n t e r  f o r  FOR/NE X T
75- 78 Y  s a v e ,  o p  s e v e ,  b e s i c  p o i n t e r  s a v e
77 C a m p a r i s o n ,  I l e r o e r ,  e n s q u a l ,
75- 83 M a c  wor k  e r g o
131-B5 V e c t o r ,  f u n c t i o n s
9 7
-
9 5  
M
i
s
r  
w
o
r
k  
a
r
e
a

97 A c c u m u l a t o r  0 1  e x p o n e n t
98- 101 A c c u m u l e t o r  e l  m a n ti s e s
102 A c c u m u l a t o r  * 1  s i g n
103 S e r i e s  a v a l u a t i O n  c o n s ta n t  p o i n t e r
104 A c c u m u l a t o r  e l  h l
-
O r d e r  o v e r fl O e
185- 110 A c c u m u l a t o r  0 2  e le  f o r  * 1
I l l  A c c u m u l a t o r  s i g n  c om pa r is on
113 A c c u m u l a t o r  e l  r o u n d i n g
113- 114 P o i n t e r  c a s s e t t e  b u f f e r
115- 116 F l a g  A U T O  command 1 1 0 0 - 0 ff
117 F l a g .  $ 0 1 -  1 0 K  r e s e r v e d  F o r  g r a p h i c s
124- 125 P o i n t e r :  5 0 5 U 6  s ta c k
131 C   g r a p h i t e  m ode , 1 1 0 0 - te x t.  $ 2 0
-
1
,
l r e s ,

$ 5 4 ,1 1 p1 it h i r e s
S E 0 - m ultIC Olor  s p l i t

o e  C u r r e n t  c o l o r
133 M u l t i
-
c o l o r  
1

134 F o r e g r o u n d  t o t e r
135 M a x  num be r  o f  c o l u m n .
136 M a x  num be r  o f  r o w .
144 S t a t u e  wor d  S T
145 F l a g .  S TOP  a n d  R115 ke .os
147 fl a g :  $ 0 0 - LOA D , 101 .- V E RIFY
140 F l a g :  c h a r a c te r  i n  s e r i a l  b u f f e r  S 0 0 - 4 0 ,  1 8 0 • Y E S
149 C h e r e c t e t  i n  b u f f e r  f o r  s e r i a l  a d d r e s s
IS I  N u m b e r  o f  fi l e e  ope n
152 D e f a u l t  i n p u t  d e v i c e
161 D e v i t o  o u t p u t  d e v i c e
154 F l a g -  5 8 0 . 4 1 i r e c t  m ode , S C Om m onite r ,  $ 0 0 - p r o g r e m
157- 158 P o i n t e r :  t a p e  e nd /pr ogr a m  e n d
183- 166 J i f f  w c l o c k
171 L e n g t h  O f  fi l e n a m e
172 L o g i c a l  fi l e  num be r
173 S e c o n d a r y  a ddr e a s
I l l  D e v i c e  n u m b e r
175- 176 P o i n t e r .  fi l e n a m e
178- 179 I I D  s t a r t  a d d r e s s
180-181 B e a t a  l o a d i n g  a ddr e S e
182- 103 P o i n t e r .  l o a d  a n d  a d d r e s s  f o r  t a p e
194 fl a g :  R U S  $ 1 2 - 9 e 3 ,  1100..Nn
196- 157 C u r s o r  p o s i t i o n  ( x , y 1
198 F l a g  k e u  p r e s s e d: 1 4 0 - n o n e
199 1 , , o u t  f r o m  s c r e e n/k i lubC a r d
208-201 P o i n t e r ,  s c r e e n  l i n e
202 P o i n t e r ,  s c r e e n  c o lum n
203 F l a g -  5 0 0 - n o t  i n  q u o te  c ode
201 L e n g t h  o f  C u r r e n t  s c r e e n  l i n e
205 P o i n t e r ,  o u r e e r  r e w
805 O u t p u t  c h a r a c te r  t o  e c r e e n
207 F l a g _  i n s e r t  m ode , ) 5 0 0 .num be r  O f  I n e e r t e
2 3 1
-
e 3 5  
P
o
i
n
t
e
r  
c
u
r
r
e
n
t  
s
o
r
e
e
n  
c
o
l
o
r

e36- 236 V e c t o r  t o  k e y boa r d de c ode
239 N u m b e r  o f  c h a r a c te r s  i n  k e y boa r d  b u f f e r
249 T y p e  o f  t a p e  r i l e
215 e i t  7 - 1  WR ITE , H i t  G- I iR E A D
275- 205 C o l o r  l u m i n a n c e  t a b l e  i n  RAM
2 5 1
-
5 1 1  
P
r
o
c
e
s
e
o
r  
s
t
a
c
k

5 1 2
-
5 0 0  
B
a
s
i
c  
I
n
p
u
t  
b
u
f
f
e
r

501- 602 P r e v i o u s  b a s i c  l i n e  num be r
601- 604 P o i n t e r  B a s i c  s ta te m e n t  F o r  CONT
754- 755 P o i n t e r  fl o a t  t o  fi x e d  r o u t i n e
756- 757 P o i n t e r  fi x e d  t o  i n t e g e r
7E 8- 755 V e c t o r , b e s i c  e r r o r  messages
77E1-771 V e c t o r : b a s i c  war m  s t a r t

77e - 773  V o c t o r , b a s i c  to k e n  g e n e r a to r
7 7 4
-
7 7 5  
V
e
c
t
o
r
b
a
c
I
c  
1  
r
s
t

778- 777 V e c t o r  .ba s ic  command e x e c u te
770- 779  V e c t o r  b a s i c  to k e n  e v a l u a te
780- 781 V e c t o r
-
b a s i c  
u s e r  
t o k e
n  
e v a l u
l e t e

7 8 2
-
7 9 3  
V
e
c
t
e
r
•
C
r
e
a
t
e  
k
e
y
w
o
r
d

7 8 4
-
7 0 5  
V
e
c
t
o
r  
,
p
r
e
p
a
r
e  
u
e
e
r  
t
o
k
e
n

7 9 6
-
7 E
1 7  
V
e
c
t
o
r
:  
i
n
t
e
r
r
u
p
t

7 0 9
-
7 0 9  
V
e
c
t
o
r
,
h
e
r
d
w
a
r
e  
i
n
t
e
r
r
u
p
t

79e- 701 V e c t o r , B R K  i n t e r r u p t
7 s e - 7 s 3  L a c t e r , k e r n e l  OP E N
7 5 4
-
7 9 5  
V
e
c
t
o
r
.
C
L
O
S
E

756- 797  Y e c t o r , C H K I N
7 9 0
-
7
9 9  
V
e
c
t
o
r  
°
M
O
U
T

8e0- e01 t i e c t o r : C L I I C H N
A02-1303 t i e c t e r , C H A I N
1104-80S U e c t o r , C H R O U T
90E - 807 V e c t o r . S I O P
8 0 e - 8 0 9  ( l e c t o r : 5 E 1 1 N
U10- 011 V e c t o r , C L A L L
9 1 2 - 8 1 3  v e c t o r . m o n i t o r  b r e a k
814- 015  V e c t o r  LOAD
816- 817  V e c t o r  SAVE
e1e - 1010  T e t a  b u f f e r
1135- 1144  C H A R D E T  s u b r o u t i n e
1145- 1155 C H R U O T  s u b r o u t i n e
1253 L e s t  e r r o r  num be r
1 2 5 4
-
1 E 5
5  
R
o
w  
n
u
m
b
e
r  
o
f  
l
a
s
t  
e
r
r
o
r

1 2 5 5
-
1 2 6 7  
R
e f
e
r
e
n
c
e  
f
o
r  
O
N  
E
R
R
O
R  
5
0
7
0

1200 U S R  jum p command
1201- 1282  U S R  a ddr e s e  < l o / h i )
1293 R N D  S e e e  v a l u e
1205- 1258  T a b l e  o f  l o g i c a l  fi l e  num be r s
1299- 1300  T a b l e  o f  d e v i c e  num be r s
1309- 1315  T a b l e  O f  s e c onda r w a ddr e s s e s
1 3 1 5
-
1 3 0 9  
K
e
y
b
o
s
r
d  
b
u
f
f
e
r

1329- 1330  S t a r t  a d d r e s s  o f  RAM f o r  0 5
1331- 133e P o i n t e r ,  e n d  O f  RAM OS
1339 C u r r e n t  C OLor  C ode :

S IT 7 , 1 - T i e s ?
,B IT 5
-
4 , l u
e l n
e n c
e  
(
0
-
7
)

S IT 3 - 0 , 0 0 l o r  ( 0 - 1 5 )
1343 S i z e  o f  k e y boa r d  b u f f e r
1344 F l a g : K e w  r e p e a t :  $90• A11,510- None,1109- DE L.S P ACE .CURS ORS
1145 R a r e s t  s pe e d
1346 R e p e a t  d e l a y  c o u n te r
1347 F l a g  • h i r t , c t r l , c b m  k e y
1348 L a s t  p a t t e r n  o f  s h i f t
1345- 1350  P o i n t e r :  k e y b o e r d  t a b l e  s e tu p
1351 fl a g .  S H I F T : e 9 0 - 4 0 ,  S OO- Y E S
1182 P r o g r a m  c o u n te r  h i
1363 P r o g r a m  c o u n te r  l o
1364 P r o c e s s - o r  fl a g s
1366 P r o c e s s o r  A  r a g
1366 P r o c e s s o r  X  r e g
1367 P r o c e s s o r  Y  r e g
1388 P r o c e s s o r  s ta c k  p o i n t e r
2038 C u r r e n t  k e y  p r e s s e d

LOW MEMORY MAP OF C 5 4
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COMMODORE PROGRAMMING

ENABL seaAt 673 25230 e na ble /C IA 2 0 9 M 1 )  i n t e r u p t
c o n tr o l20078

50202 671 CIA 1  t i m e r  A  c o n t r o l  l o g  d u r i n g  te 7 . ,
I / 0

113- 119

Sado:kJ 875 CIA 1  i n t e r u p t  l o g  t a p e  r o a dCMRSOT 18209 676 CIA 1  t i m m r  A  e n a b l e  l o g  t a p e  r e a d2807A- 0075
802A5 677 S creen l i n e  m a r k e r139 - 143
200.16 678 PAL/NTSC fl a g .  0 - N TS C

STKEY Reego-perr 6 7 9 - 7 6 7 Unused
20052 1 0 2 0 0

-
0 2 F E

7 0 4
-
7 5 5

Block  1 1  f o r  s p r i t e s
tERROR 10300- 0301 755 - 769 imactor, B A S IC  e r r o r  m s g .  ( a E 3 9 E I )
IMAIN 10302 - 0303 770- 771 V e c tor .  B A S IC  wa r m  s t a r t  ( 5 0 4 8 3 )
ICRACH 2 0 3 0 4 - 0 3 0 5 772 - 773 V e c tor : B A S IC  c r u n c h  to k e n s  ( S 0 5 7 0 )
IOPLOP 111306 0 3 0 7 774 - 775 V e c tor  B A S I C  p r i n t  to k e n s  ( 1 1 0 7 1 0 )
URINE 50306 - 0309 775 - 777 V e c tor .  B A S IC  s t a r t  nem l i n e ( S 0 7 E 4 )
IEUAL s o

-
u
m
-
o n
e

7 7 8 - 7 7 9 V e c tor .  B A S IC  t o k e n  e v a lue te ( S 0 E 5 5 )
SAREO 50301

-
.

788 Save A  r e g i s t e r
SIRES 20.3017 781 Save X  r e g i s t e r
SYREG 2030E 782 Savo Y  r a g i s t e r
SPRED 0030F 793 Save s t a t u s  r e g i s t e r
uSRPOK 10310 704 uSR f u n c t i o n  j u m p  i n s t r u c

t
i o n  ( S I C )

USRADO 10311 0 3 1 2 705 - 796 USR a d d r e s s  l o w / h i g h  fo r m  ( 0 5 2 1 8 )

165

80313 7e7 unused
CINU 1 0 3 1 4

-
0 3 1 5

7130-7e9 V e c tor .  H a r d w a r e  I R O  ( 2 E A 3 1 )
CBINV 8 0 3 1 5

-
0 3 1 7

790- 791 V e c tor : U R K  I n t e r r u p t  ( 2 ) 7 6 5 1
NMINU 1 0 3 1 5

-
0 3 1 9

79e-793 v e c to r .  N M I  ( S F E 4 7 )
IOPEN 2031A- 0315 7 5 4

-
7 9 5

V e c tor : KE RNAL OPEN ( 2 F 3 4 A )
ICLOSE 2031C- 0310 756- 797 U e c tor  K E R N A t CLOSE ( 2 1

,
2 9 1 )

ICHX IN 2031E - 031F 7 9 1 3
-
7 9 9

v e c to r ,  KE RNAL CM KIN C S F 2 8 6 )
ICKOUT 1 0 3 2 0

-
0 3 0 1

0 0 0
-
8 0 1

v e c to r : X E RNAL CHKOUT ( S F 2 5 0 )
ICIACM 1 0 3 2 2

-
0 3 2 3

B00- 903 V e c tor .  KE RNAL CLRCHN ( S F 3 3 3 )
IBASEN 1 0 3 2 1

-
0 3 2 5

509 - 805 he c tor : KE RNAL C H R IN  ( I F 1 S 7 )
18SOUT 2 0 3 2 6 - 0 3 2

7
0 0 6 - 0 0 7 ..Jector: KE RNAL CHROUT ( S F 1 C A )

IS IOP 20320 0 3 2 9 8 0 8
-
8 0 9

V e c tor .  KE RNAL S TOP  ( 1 1 F G E D )
19ErIN 20325 0 3 2 8 0 1 0

-
8 1 1

U e c tor ,  KE RNAL S E TIN  ( S F 1 3 6 )
ICLALT 2032C 0 3 2 0 8 1 2

-
8 1 3

V e c tor  K E R N A L CLALL ( S F 3 2 F )
USREMO 5032E 0 3 2 F 5 1 1

-
5 1 5

ue c tor ! WARM s t a r t  C S F E 6 5 /
ILOAO 20330- 0331 8 1 6

-
5 1 7

V e c tor  K E R N A L LOAD I S F 4 A S ,
ISAUE 5e332-0333 e:e-als Oe c tor .  KE RNAL S o u r  ( $ F S E D )

1 0 0 C 1
-
0 0 7 . 2

.0 3 3 4 - 0 3 3 8 e20-827 Unused
TEILFrER 1033C- 03FB an-l oi s Tape l e T  b u f f e r

NOX

203F0 - 03FF 1000- 1023 unused

20007

10390- 017E 830 - 894 Block  1 3  s p r i t e  d a t e

200

2 4 3 6 0
-
0 3 0 1

856 - 958 Block  1 4  s p r i t e  d a t a

S tex

1 1 0 3 C 0
-
0 3 F E

sse-leea Block  I S  s p r i t e  d a t a
ulCSON 10400- 07FF 1024- 2047 S creen memory

205

80400- 07E 7 1024- 0023 V i s i b l e  memoru

BLNON

8 0 7 F 5
-
0 7 F F

2010 - 2047 S p r i te  b l o c k  d a t a  p o i n t e r s  ( 0 - 7 ]

20000

some-sFrr 2049-40959 S ta r t  o f  B A S IC  tT 1 1 7 0 8 - 1 1

208 - 010

89000 - 9FFF 327613-40969 A l t o n
-
n o t e :  
R
O
M  
p l
u
g -
i n  
a
r
s
e

OTSW

S A M - B E E F 40990-4916' Basic  Rem

200179

s 0 0 0 0 - r i fff 40960- 99151 A l te r n a te  RAP

214

scapp-crrr 4 9 1 5 2 - 5 3 2 4 7 RAM memoru. i n c l u d i n g  a l t e r n a t e

I 1 5 2 I

su002- 0021 53248 - 53294 v ide o  c h i p  ( 6 6 6 6 )

2 0 0 0 5
-
0 0 F 2

S O400- 041C 5 4 2 7 2 - 5 4 3 0 0 Sound c h i p  ( 6 5 8 1 )

293 - 244

SUBOO-CBFF 65298 5 6 3 1 9 C olour  n u b b l e  memory

RI BUF

smubp-ocew 56320-56335 I n te r fa c e  c h i p l  E RS  ( 6 5 2 6  C I A )

1 0 0 F 9
-
0 0 F A

S E I09 - 000F 56575- 66491 I n te r fa c e  c h i p e  NM I ( 6 5 2 6  C I A )

261 - 259

1 1 7 0 0 0
-
O F F F

53048 - 57094 A l te r n m te ,  c h a r a c te r  s a t
SE000-FEFF 5 7 3 4 4

-
6 5 5 3 5

ROm o p e r a t i n g  S y s te m

20100 0 1 3 E

2 E 0 0 0
-
f f f f

5 7 3 9 1
-
6 5 5 3 5

A l te r n a te  RAM,

2 5 6
-
5 1 1

O ffa l
-
1 F
.
1
-
5

e5409-555e5 K e r ne l JUMP t a b l e

For!soN 2005F
FACOU 20078 112
FOUFPT 20071- 0072 113- 119
CeRGET $ e 0 7 3

-
0 0 8 A

115- 136
CMRSOT 20079 121
TITP TR 2807A- 0075 lee-lea
RNOX 2 0 0 e 0 - 0 0 e f 139 - 143
sraTuS 20090 144
STKEY 20051 145
5VXT 20052 145
UERCX 20093 197
C3P0 $0091 145
BSOUR 20055 195
SYNC 20056 150

20097 151
LOIN ° $0050 152
° F U N 20099 153
OFLTO 2005A 154
PRTY 20090 155
DP5W 156
MSOFLO soe90 157

PTRI 2009E 158
P IP ? 2005T 155
TIME leeA0-00

,4
e

150- 162
19003 163
190,91 169

CNTON 20045 165
BUFPNT 108,95 158
INBIT 2 0 0 0

7
167

B ITC I SOOAA 166

RINONE 10005 :6 9
RIDATA 20000 170

RIPRTY 20000 171

SAL sgionr- 00AII 178- 173
EAL 2000E - 000F 171- 176
CMPO 20000- 0061 176- 177
TAPE1 2 0 0 6 2

-
0 0 0 3

17111-179
BETTS 200E14 IBS
NITBE I 20055 151
RODATN 20056 102
M U M 20097 193
LA 200511 154
SA 200E15 :e 5
FA 207090 196
FNAOR seess-pesc 107-  ISO
MOPPED,' 2001E0 109
FSBLK 1100BE 158
rtYCH 2006F 191
CA51 sti0C0 152
STAL 1 0 0 C 1

-
0 0 7 . 2

1 9 3
-
1 5 1

mEMUSS 2 0 0 C 3
-
0 0 C 9

155- 196
LS TI 20005 197
NOX 1II006 15e
PUS 20007 199
INOX I9 0 C e 200
LIS P 200C9- 90LA
S tex $n:e 203
51.15w SOOLL 204
BLNCT $ 8 0 ) 205
SDBLN SOBCE aes
BLNON 200E7' 087
CRSU 20000 20e

PNT 50001 - 0000 208 - 010

PNTR 20003 211
OTSW 200171 ele
LNrot 200179 ela
TEILX 20006 214

15907 215
I 1 5 2 I 20008 216
LOTBI 2 0 0 0 5

-
0 0 F 2

2 1 7 - 2 4 2
USER 2 0 0 F 3

-
0 0 F 9

293 - 244
I(EYTAB 2 0 0 F 5

-
0 0 f 6

245-296
RI BUF 200F7-00F13 2 4 7 - 2 1 8
ROBLEY 1 0 0 F 9

-
0 0 F A

2 4 9 - 0 5 0
Rt K2 P 200F B - 00F E 261 - 259

HASZPT 2001
-
F

ass
spi n gleR 2 5 6 - 2 6 6
20100 0 1 3 E 256 3 1 6
2 0 1 0 0
-
0 1 I F

2 5 6
-
5 1 1

OUP 1 5 2 5 0
0 2 5 8

512-600
CAT 20259- 0262 6 0 1 - 6 1 0
FAT 20263- 026C 6 1 1 - 6 2 0
SAT 20065- 0076 6 2 1 - 6 3 0
K r a l 20277- 0290 5 3 1 - 6 4 0
MEMSTR 2 0 2 E 1 1

-
0 2 6 2

6 9 1 - 6 4 2
1 -
,
E
1 '
4
3
1
2

1 0 2 5 3
-
0 2 8 4

693-541
t I r l OU l 20285 695
COLOR 20256 615
OCCOL 20207 697
MIBASE 20299 Els
Immx 20289 699
RP/FLO 200e0 550
KOUNT SOPBB 651
DELAY 20280 653
LSTHF $028E 654
KEYLOG 2 0 2 8 F

-
0 2 5 0

655 - 656
ne e r 20291 657

AuTOON $oese 650
M5ICTR 20293 659
M51COR $0299 660
mS1AJB 2 0 2 9 5

-
0 2 9 6

6 6 1
-
6 6 2

RSSTAT $0297 563
BYNUM $0255 554
5MUODF 2 0 2 5 9

-
0 2 5 0

865- 66E
Rifl er $02513 567
2I005 s p e w  s a e

ROOBS s a e s °  6 6 9

K i e f t  2 0 0 9 E  5 7 0
lediTmP 1 0 2 9 F - 2 2 4 0  6 7 1 - 5 7 0

S ign c om pa r is on r e s u l t
FPACCO1 -  l o w  o r d e r  r o u n d i n g
P o i n te r  c a s s e t t e  b u f f e r
S ubr outine  g e t  n e x t  b y t e  o f  BAS IC
E ntr u p o i n t  t o  g e t  sam e  b%,te
P o i n te r  c u r r e n t  b u t e  o f  b a s i c
IMO s e e d  v a l u e
K e r ne l I / O  s t a t u e  S T
STOP k e g  a n d  P US  k e y s  s w i tc h
Tim ing c o n s ta n t  f o r  t a p e
S ee-  L o a d  1 0 1 -  V e r i f u
% or ie l  o u t p u t :  d e f e r r e d  c h a r  fl o g
s e r i a l  o u t p u t  d e fe r r e d  c h a r
Tape E a r  r e c e i u e d
R e g is te r  W i v e
Number o f  fi l e s  o p e n
I n p u t d e v i c e  ( d e fe u 1 t
,
. . 0 )
Output d e v i c e  ( d e fa u l tm 3 )
Tape c h a r  o a r i t u
Tape b y t e  r e c e i v e d  fl a g
sAsrc mode F l a g ,  2 0 0 - P r ogr a m
2 5 0 . C l r e c t
Tape p a s s  1  e r r o r  l e g

pass 2  e r r o r  1 0 0
Real t i m e  J i f f u c l o c k
S e r i a l  b i t  c o u n t/ E O I  fl a g
C y c le  c o u n t
Tope s y nc  c o u n td o w n / b i t  c o u n t
P ointm r  t a p e  I / O  b u f f e r
R5232 i n p u t  b i t s  -  t a p e  w r t
I d r / r d  c o u n t
Psese inp. t bi t  count
ta pe  w r t  I d r / r d  c o u n t
Rsese s t a r t  b i t  fl o g
29e3e i n p u t  b u t s  b u f f e r
ta pe  s c ion /C ounte r / 1 r
25232 i n p u t  p u r i t y
ta pe  w r t  l d r  l o n g t h ' r d  c he c k e im
P o i n te r  t a p e  b u f f e r / t o r n  s c r o l l
Tape e n d  m idr a nge /e nd pr ogr a m
ta pe  t i m i n g  c O n e te n ts
P o i n te r  s t a r t  O f  t i l o s  b u f f e r
RS232 o u t  b i t  C O u n t / te p e  e n a b l e d  I
25e32 n e x t  b i t  t o  s e n d / ta p e  E DT
R5232 O u t  b y t e  b u f f e r / r d  c h e r  e r r o r
Le ngth c u r r e n t  F tl e n e m e
C ur r e nt l o g i c a l  F i l e  num be r
C ur r e nt s e c onda r u  a d d r e s s
C ur r e nt d e v i c e  num be r
P o i n te r  c u r r e n t  fi l e  nem e  a ddr e s s
RS032 o u t  p a r i t y / t a p e  r d  i n p u t  c h a r
Ta p.  num be r  o f  b l o c k s  l e f t  t o  w r t / r d
S e r im l w o r d  b u f f e r
Im p. m o to r  c o n t r o l
I / O  s t a r t  a d d r e s s

K e r ne l s e t u p  p t r
,
t a p e  
t e m p  
a d d r e
s s

La s t k e y  p r e s s e
d Number c h e r e c te r s  i n  k e uboa r d
INS  c h a r  p r i n t  F l a g  201mges  S OO- no
P o i n te r  t o  e nd  o r  l i n e  f o r  IN P U T.
C ur sor  r o w  .c ol  a t  s t a r t  o f  IN P U T
C u r r a n t k e y  p r e s s e d  6 4 -  n o  k e y
0 w  b l i n k  .7 .ureOr
Cursor  c ountdown  t i m e r
C ha r a c te r  a t  c u r s o r  p O S i t i O n
C ur sor  b l i n k  fl a g  o n / O f f
F l a g : IN P U T f r o m  s c r e e n  o r  BE T fr O m
keyboard
P o i n te r  c u r r e n t  s t a r t  o f  s c r e e n  l i n e
a ddr e s s
Cursor  c o l  o n  a b o v e  l i n e
fl a g  0
-
c u r e
e r  
i
n  
e
d
i
t  
m
o
d
e  
e
l
s
e  
Q
u
o
t
e

made
Fhge ic a l  s c r e e n  l i n e  l e n g t h
C u r r e n t r Ow whe r e  c u r s o r  l i v e s
La s t i n k e y / C h e tk a u m i b u ffe r  te m p  d a t a
number o f  i n s e r t s  o u ts ta n d i n g
S creen l i n e  l i n k  t a b l e
P o i n te r  s c r e e n  c o l o u r
Keuboard de c ode  t a b l e  v e c t o r
R9a3e I n p u t  b u f f e r  p o i n t e r
R5832 o u t p u t  b u f f e r  p o i n t e r
Fr e e  2 e r o  p a g e  a r e a
BASIC te m p  d a t e  a r e a
F l o a t  t o  A S C I I  k .o r k  a r e a
Tape e r r o r  l o g
P rocessor  s ta c k
Sustem i n p u t  b u f f e r
L o g i c a l  fi l e  t a b l e
D e v ic e  num be r  t a b l e
S econderu a d d r e s s  t a b l e
Keyboard b u f f e r
S ta r t  o r  BAS IC  memorg
Top o r  B A S IC  memorg
S e r i a l  b u s  t i m e  o u t  F l o g
C ur r e n t C h e r e C te r  c o l o u r
BackgrOung COLOur  u n d e r  c u r s o r
S t a r t  o f  s c r e e n  M O M O ti i ,  p e g s  n u m b e r
S iKe o f  k e u b o a r d  b u f f e r
R epea t k e u  fl a g ,  1213- .Rupmet a l l  k e y s
Repast s p e e d  c o u n te r
F la g  e n i f t / c t r i / L o g o
La s t s h i f t  p a t t e r n  fl a g
Keuboard s e tu p  t a b l e  ' M i n t e r
F la g: 0 - d 1 s a b l e  s h i f t  k e u s  1 2 8 m e na ble
s h i f t s
gm a c r ol l  down e n a b l e
R5232 c o n t r o l  r e g i s t e r
25e3e command r e g i s t e r
R5232 n o n - o ta n d e r d  b a u d  m i t e
29232 s t a t u s  r e g i s t e r
P5232 b i t e  l e f t  t o  s e nd
RS232 b a u d  r a t e
R5232 I n d e x  t o  e n d  o f  i n p u t  b u f f e r
05232 p a g e  num be r  O f  S t a r t  o f  i n p u t
b u f f e r
Rsese pa ge  num be r  o f  s t a r t  o f  o u t p u t
b u f fe r
Rseae i n d e x  t o  e n d  o f  o u t p u t  b u f f e r
IRO e a u .  d u r i n g  t a p e  I / O

ADDRESS
REX D E C

20000 0
$0001
sena 2
20003 3
20009
2000s
10006
1 8 0 8 '
2000s
20005
e000m 1 0
20005 1 1
2000C l e
20006 1 3
$000E  1 4
2000F 1 3
20010 1 6
20011 1 7
20012 1 8
15013 1 9
20014 2 0
20015 2 1
20016 - 0017  2 2 - 2 3
2 0 0 :e  2 4
20015 - 8010  e 5 - 2 6
1 0 0 I8 - 0 0 1 0  2 7
-
2 9
8001E 0 0 2 0  3 8 - 3 2
S0521 0 0 2 3  3 3 - 3 5
10021 P e a s  3 6 - 3 7
50026 - 0027  3 6 - 3 9
20025- 002C 4 0 - 1 4
50023- 002E  4 5 - 4 6
popaT-pen 47-48
10031 - 0032  45- 641
10033- 0034  6 I - 5 2
10015 - 0036  6 3 - 6 4
10038-003E1 6 6 - 5 6
50039- 0030  6 7 - 6 .6
8003E - 003C 5 9 - 6 0
10030- 003E  5 1 - 6 2
2003E - 0090 6 3 - 6 9
10041- 0042  6 5 - 6 6
10043- 0044  6 7 - 6 9
10045- 0046  6 9 - 7 0
19e47-069e 71-72
1 0 0 4 9
-
0 0 1 0  
7 3
-
7 4

0 0 0 9 8
-
0 0 4 0  
7 5
-
7 6

2 0 0 1 0
-
0 0 1 E  
7 7
- 7
5

$ 0 0 9 f 7 9

C le e  O P
-
S Y S T E
M  
A N
C  
M E
M O
P Y  
M
A
P

DESCRIPTICN

8510 d a t a  d i r e c t i o n  -  p r o c e s s o r  p o r t
6510  d o t e  r e g i s t e r  -  p r o c e s s o r  p o r t
S tor a ge  f o r  b a n k  b y t e
S toragm f o r  pr ogr a m  c o u n te r  h i g h
S tor a ge  f o r  p r ogr a m  c o u n te r  l o w
S tor a ge  f o r  CP U s t a t u s  r e g i s t e r
S tor a ge  f o r  a c c u m u l a to r
S tor a ge  f o r  I
-
r e g i s t e r
S tor a ge  f o r  Y
-
r e g i s t e r
S tor a ge  F o r  S ta c k  p o i n t e r
Look f o r  q u o t a t i o n  m e r k  a t  e n d  o f  s t r i n g
S creen c olum n a t  l a s t  TAB
D is k  fl a g . 0 - L 0 0 0 . 1 - V E R I F Y
Number o f  e l e m e n ts .  i n p u t  b u f f e r  p o i n t e r
D e fa u l t  f o r  a r r a y  d i m e n s i o n i n g  ( D IM )
D a ta - twe e  fl a g  1 , 2 0 0 - n u m e r tc , e f7 - s t r i n g
e a ta - tu p e  fl a g  2
.
2 0 0 - F 1 0 o t ,
2 5 0 - r i x e d  
p n
t

F le a ,  LIS T,  read D A TA ,ga r ba ge  c o l l .
P ntr  F o r  F N  f d n c t .  w a r  t u p e  f o r  FOR/NE X T
Input- fl a g:1 1 8 0 1 A P U T.S 4 0 • 6 E 7 .S 9 B • R E A D
Sign or  TAN,.o...litw by compmrison
A c ti v e  I / O  d e v i c e .  F l a g  IN P U T comment
L ine  num be r ,  I n t e g e r  v a l u e  Lo7 H igN
P o i n te r  t o  te m por m r u s t r i n g  s ta c k
Le s t s t r i n g  a d d r e s s
3 - bute  s ta c k  f o r  te m por m r u s t r i n g s
3- b14te s ta c k  f o r  te m p o r a r y  s t r i n g s
3- 514te e te c k  f o r  te m p o r e r u  e t r i n g e
0 - by te  h e l p  p o i n t e r  i n d e x  1
e - bwta  h e l p  p o i n t e r  i n d e x  2
fl o a t i n g - p o i n t  r e s u l t  o f  m u l t i p l i c a t i o n
P a i n t e r : S t a r t  o f  BAS IC  t e x t  C o / H i
P o i n te r , S ta r t  o r  B A S IC  v a r i a b l e s  L a / H i
P o i n t e r : S t e r t  o r  BAS IC  a r r a y s  C o / H i
P o i n te r :E n d  o f  B A S IC  a r r e y s  • 1  L o / H 1
P o i n t e r : S t a r t  o r  s t r i n g  memory L o / i i i
H e lp p o i n t e r  f o r  s t r i n g  s tor m gm  L o / H i
P n tr A n d  s t r i n g  m e m or u,U e r .B a nk  1  L o t a l
C ur r a nt B A S IC  l i n e  num be r  t o / M I
P ntr  B A S IC  t e x t  f o r  CHREET,CNRGOT
PRINT U S IN G p n t r , c h a r  s e a r c h  p r t r  L o i e t
C ur r e n t DATA 1 1  n u m b e r  L c / X L
P o i n te r  t o  c u r r e n t  DATA • d d r e e s  L o / H i
u e c to r  p o i n t e r  f o r  IN P U T r o u t i n e  1 .0 /8 1
C ur r e nt B A S IC  v a r i a b l e  na m e  L o / M I
P o i n te r  t o  a d d r e s s  o f  c u r r e n t  v e r . L O / H 1
rimok f o r  ANO, LIS T p n t r .  FOR  NE X T e n t r
Temporarg s to r a g e  f o r  pr ogr a m  p o i n t e r
Mask f o r  c om pa r e  o p e r a t i o n
,
: e . . . . : 1 . c . 6YOUR COMMODORE SERIOUS USERS GUIDE
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100S8 0 6 5 1  8 0 - 8 1
10052- 0059 8 2
-
8 4
SOOSS 6 5
seesb•oesy es_07
10096 O R
$5559 0 5
1 0 0 5 0
-
0 0 5 8  
9 5
-
9 1

92 - 93
1005 f 5 9
1 e 5 s f- 0 0 5 0  9 5
-
9 6
seem 5 7
see62 9 6
10063 5 9
1 0 8 4
-
0 0 5 7  
1 0
0 -
1 0
3

35066 1 0 9
10059 1 0 5
1006A 1 0 5
1e068- 006E  1 0 7 - 1 1 0
30061 1 1 1
10070 1 1 2
15071 1 1 3
$0072 0 0 7 3  1 1 4 - 1 1 8
S 0074- 0075 1 1 6 - 1 1 7
10076 1 1 6
10077 1 1 9
see7B 1 2 0
10079 1 2 1
see7A-007C 1 e e - 1 e 4
1007n- 007E  1 2 5 - 1 2 5
1 0 1
7
F 
1
2
7

10880 1 2 6
10081 1 2 5
10002 1 3 0
45583 1 3 1
20064 1 3 2
15085 1 3 3
10086 1 3 4
1 0 0 6
7
- 0 0 6
6  
1 3
5 -
1 3
8

1ee99- 008A 1 3 7 - 1 3 8
10095 1 3 5
1068C- 005V  1 4 0 - 1 4 1
10061 1 4 2
15091 1 4 3
10050 1 4 1
10091 1 4 5
122092 1 4 5
10093 1 4 7
$etAl 1 4 8
SOOSS 1 4 9
10496 1 5 5
50097 1 5 1
10058 1 5 2
10095 1 5 3
seesn 1 5 4
SOOSS 1 5 5
sees= 1 5 8
10091) 1 5 7
2005E 1 5 8
$3591 1 5 9
10648- 0002 1 5 8 - 1 5 2
100A1- 0804 1 6 3 - 1 5 4
108A5 1 6 5
10046 1 6 6
120117 1 6 7
10006 1 6 8
100A5 1 6 5
100AA 1 7 0
100A0 1 7 1
1 0 0 4 7
-
0 0 A D  
1 7 2
-
1 7 3

1050E - 5001 1 7 4
-
1 7 5
i 0 0 8 0
-
0 0 6 1  
1 7
5 -
1 7
7

1 0 0 0 2
-
0 0 8 3  
1 7 8
-
1 7 5

$0064 1 8 0
10055 1 8 1
100E5 1 8 2
105117
SOOHB 1 0 9
s e e m  1 8 5
100BA 1 8 5
1 0 0 6 8
-
0 0 0 C  
1 8 7
-
1 8 8

$0080 1 8 9
$eem i s e
15581 1 5 1
155120 1 5 2
SOOC1 1 5 3
100C2 1 5 4
100C3-60C4 1 5 5 - 1 5 5
100Ch 1 9 7
so0L5 1 9 8
see=7 1 9 9
10008-00125 2 0 0 - 2 0 1
see:A-COCO 2 0 2 - 2 0 3
schicr-00C0 e e 4 - e e 5
1 0 0 : E
-
0 0 C F  
e e
6 -
2 e
7

seeps) e e e
10001 2 0 9
s o n e  2 1 0
s e e n  2 1 1
101109 2 1 2
$0005 2 1 3
sOOD5 2 1 4
S0007 2 1 5
$5516 2 1 6
seeps 2 1 7
100 :n 2 1 9
s0008 2 1 9
sanc e e e
10000 2 2 1
1000E e e e
1000F 2 E 3
1 a 5 1 e
-
0 0 E 1  
2 E 4
-
2 E 5

2 0 0 E 2
-
0 0 E 3  
e 2
6 -
L e
7

15019 2 2 8
100125 2 2 5
100E6 2 3 0
1061F7 2 3 1
$5016 2 3 ?
1110E5 2 3 3
111910 2 3 4
$OOEB 2 3 5
seeEC 2 3 6
100ED 2 3 7

v a r  p r t r  r oc
-  F A  
d e fi n
. , .  
f o
r  
g a
r b  
c o
l l
.

P n tr . d e s c r i p te r  v e r  l i s t - e t r i n o  c om pa r e s
K e lp f1ag,lixamM E LP .1xxml.157
Jump v e c to r  f o r  f u n c t i o n  e v a l u e t i O n e
Oldov
Ares f o r  IN S TR IN O o p e r . / te m p  p o i n t e r  1
P o i n te r :b l o c k  t r a n s fe r . D I M  i n i t
P o i n te r  b l o c k  t r a n s f e r
Tamp r i n tr  2 ,  o c c e s i o n a l l u  fl o a t i n g - p t  a c c
*  p l a c e s  b e f o r e v a f t e r  d e c .  f o r  c o n v e r .
P ntr  Oe c ,  p t  whe n r e a d i n g  d i g i t  s t r i n g s
fr e t:we nt s i g n  o f  t h e  a  r e a d  ( ne g.m 1 6 8 )
F l o a t i n g - p t .  e c c u m u l a to r  1 . E x p o n e n t
F l o a t i n g - p t .  a c c u m u l a to r  1 :M a n ti s s a
fl o a t i n g - p t ,  m c c um ula tor  l r a i g n
p o i n te r .  P o l y n o m a l  e v a l u a t i o n
F l o a t i n g - p t .  a c c u m u l e to r  2 :E x p o n e - t
F l o a t i n g - p t .  a c c u m u l a to r  2 .M a ntis m a
F l o a t i n g - p t .  . c c .  2 s i g n
R e s ul t fl a g : s i g n  c om pe r e  A c c  1  t o  A c t  2
F l o a t i n g - p t .  e c c u m u l e to r  1
,
R o u n d  o f f
P o i n te r , C a s s e tte  b u f f e r
O f f s e t  v a l u e  f o r  AUTO c oe m e nd,1 1 0 0 - off
M ir e s  f 1 a g , 1
.
. 8 A 5 1 C
-
s t a r t  
s e t  
1 0 1
,  
h i g
h e r

S p r i te  n u m b e r
-
c o u n t e r  
F o r  
l e a d i
n g  
' a r
c s

H e lp C o u n te r
TeMp s to r a g e  f o r  i n d i r e c t  l o a d i n g
D e s c r i p t i o n  o f  e r r o r
-
v a r i a b l e  
C S I

E nd- o f- s ta c k  d u r i n g  pr ogr a m  r u n
Mode fl ecullxxmRUN m ode ,S x x m dir e c t m ode
1_151413 p n t r  f o r  d e c  p r i t . . S t a t . 0 0 5  p a r s e r
P r irs tx
O lds tx
C ur r e n t c o l o u r  f o r  g r e p h i c  mode
M u l t i - c o l o u r  M ods .c o lour  1
M u l t i - c o l o u r  n o d e . c o l o u r  2
For e gr ound c o l o u r
X - d i r e c t i o n  s c a l e  f a c t o r
Y - d i r e c t i o n  s c a l e  f e c t o r
S top d r a w i n g . i f  n o t  ba c k gr ound c o l o u r
Address p o i n t e r  f o r  g r a p h i c  r o u t i n e s
Temp s to r a g e  1  f o r  g r a p h i c  r o u t i n e s
Temp s to r a g e  2  f o r  g r a p h i c  r o u t i n e s
S ta tus  w o r d  f o r  k e r n e l  i n p u t / o u t p u t
S top fl a g :S T O P  k e il,R U S  l ie u
tim e  c o n s ta n ts  f o r  c a s s e t te  o p e r a t i o n s
Load 11ag,100mL000 ,S OImUE RIFY
S e r i a l  b u s  fl a g : c h .
-
l e c t o r  i n  
b u f f e r

C her . i n  b u f f e r  F o r  s e r i a l  b u s
Sunc •  f o r  c a s s ,E OT r e c e i v e d  f r o m  t a p e
Te a por e r u d a t a  a d d r e s s
Indios f o r  fi l e  t a b l e s ,  n u .  o f  o p e n  fi l e s
S ta nda r d i n p u t  d e v i c e  ( 0  f o r  k e uboa r d)
S ta nda r d o u t p u t  d e v i c e  1 3  f o r  s c r e e n )
P a r l tu  b y t e  f r o m  c a s s e t te
Tripe fl e g , b y t e  r e c e i v e d
S ta tus  fl a g  n o r  k e r n e l
C a s s e tte  e r r o r  p a s s  1 :c h e r  e r r o r
C a s s e tte  e r r o r  p e e s  2 :c o r r e c te d
2 4
-
h r  
r
e
a
l
-
t
i
m
e  
c
l
o
c
k
:  
1
/
5
0
-
s
e
c  
c
o
u
n
t

Temporaru tu tor a ge  f o r  s e r i a l  b u s
Countdown -  SAUE o n  t a p e . s e r . h e l p  p t r .
P o i n te r  f o r  c a s s e t te  b u f f e r
Tape s h o r t  O e u n te r . R 5 - 2 3 2  i n p u t  b i t s
Tope r e a d  e r r . R 5 - 2 3 2  c o u n te r  i n p u t  b i t s
Tape 0  r e e d  F l a g  9 5 - e 3 e  s t a r t  b i t  fl a g
Taps READ m ode , R 5 - 2 3 2  b u f f e r  i n p u t  b y t e
Tape S h o r t  C Ounte r ,R S - 2 3 2  i n p u t  p a r i t y
P o i n t e r
-
S c r e e n  
e c r
o l l .
c e s
e  
b
u f
f e
r  
C
o
/
H
i

p o i n t e r
.
p r o g r e
a  
s o o
. c e
s s e
t t e  
e
n
d  
L
o
l
i
i
i

C e s s e tte  c o n s ta n t  f o r  t i m e
P o i n te r :S ta r t  o f  c a s s e t te  b u f f e r  1 0 /M 1
Tape h e l p  pntr .R 5 2 3 1 2  n e x t  b i t  f o r  s c r o l l
EOT c h a r t , R S - 2 3 2  n e x t  b i t  f o r  t r a n s f e r
Tape h e l p  po in te r .R S - 2 3 .2  b u t .  b u f f e r
Le ngth o f  c u r r e n t  fi l e n a m e
Logical Fi l e  oon,eer(Lrm)
C ur r e nt s e c onde r u  a d d r e s s  ( 5 A )
C ur r e nt d e v i c e  num be r  ( 0 0 )
Pn tr , A d d r e s e  o f  c u r r e n t  fi l e n a m e  L o / H 1
Tape p n t r ,  R 5  2 3 2  r o t a t e  p a r i t y  b u f f e r
No. o f  r e m a i n i n g  r e e d / w r i t e  b l o c k s
Sr i . '  b u f f e r
fl a g , c a s s e t te  m o to r
S ta r t  a d d r e s s  i n / o u t p u t  ( L o ) . t r a c k  n o .
S ta r t  a d d r e s s  i n / o u t p u t  C M 0 . s e c to r  n o .
Tape LOAD te m p . p o t r  k e r n e l  v e c t o r  a d d r e s s
r a pe  r e a d / . r i t e  d o t e  r a n g e
Sank n o . c a r r e n t  L003,56V E .LJE RIFY  c a l l s
Sank n o .  o r  c u r r e n t  fi l e n a m e  S E S .S S C
P ointe r :R S - 2 3 2  i n p u t  b u f f e r
P o i n te r  R 5 - 2 3 2  o u t p u t  b u f f e r
P o i n ts r :k e g b e a r d  de c ode r  t a b l e
P ntr  t o  s t r i n g  P O S .
-
k e r n e l  
P R I N T  
r o u t i n
e

Inde x  t o  k e uboa r d b u f f e r  que ue
fu n C ti O n  2 a u  c a l l  fl a g
F u n c ti o n  l i e u  s t r i n g  c a l l  i n d e x
S h i f t  fl a g.S hi ft- 1 0 1 ,C - 1 1 0 2 .C tr Im 1 1 0 4 .0 1 dm $ 6 0
Fla g f o r  k e upr e s s
F la g  c u r r a n t  p r e s s e d  k e u  ( CM RS ( 0) mnone)
Fla g f o r  IN P U T o r  GE T - -  k a g b o a r d  i n p u t
F la g  f o r  4 0 1 8 0  c olum n mode
Fla g  f o r  t e x t / g r a p h i c  s c r e e n  mode
P o i n te r  F o r  C ha r  s e t  . RAM/ROM C Only  b i t  e )
Pointer for  MOUL rm (Lo).  ‹ke.sis.bitmesk)
P o i n te r  F o r  mOV LIN ( 111.) . c k e u l e n . s a v e r 7
Number o f  t h e  f u n c t i o n  Kew
f
-
k
e
y 
s
t
r
i
n
g 
l
e
n
g
t
h 
u
p 
t
o 
c
u
r
r
e
n
t  
F
-
I
c
a
u

Sank f o r  f u n c t i o n  k e y  c r i l l
,
s e d t l i
f
-
k
e
u 
s
t
r
i
n
g 
l
e
n
g
t
h 
u
p 
t
o 
c
u
r
r
e
n
t  
(
F
a
k
e
l
1
1
-
1
)

P o i n te r  t o  r u n n i n g  s c r e e n  l i n e , t a x t  RAM
p o i n te r  r u n n i n g  s c r e e n  l i n e : a t t r i b u t e  RAM
Lower b o r d e r  o f  w indow
Upper b o r d e r  o f  w indow
L e f t  b o r d e r  o f  w indow
R ight b o r d e r  o f  w indow
5 t e r t  o f  r u n n i n g  i n p u t  C Olv e n
S ta r t  o f  r u n n i n g  I n p u t  l i n e
End o f  r u n n i n g  i n p u t  l i n e
C ur r e nt c u r s o r  p o s i t i o n A . i n a
C ur r e nt c u r s o r  p o s i t i o n :c o l u m n
Maximum number  o r  s c r e e n  l i n e s

500112
SOOFF
soave
semi
15012
$5013
12019
$OOF5
10016
SOOF
7
50010 2 4 8
SOOFS 2 4 9
S0510-0011E 2 5 0  2 5 4
SO l i f f  2 5 9

$1951
5E4E0
SE4EC
SES00
11E585
SESOA
$1516
5E544
1E555
SE5A0
5E5E14
SESCA
$1632
SF664
5E595
SESDA
SESEA
$ E 8
SE5FF
SEA i t
$8028
$1031
1E1287
1E848
1E879
1E801
SEC99
S ( c76
SU B S
SECE7
S E M )
SEDOS
$Epec
1E090

238 M a x i m u m  num be r  o f  s c r e e n  c olum ns
e39 T a m p  e to r e g n  o e  c h a r a c te r s  t o  b e  p u t  o u t
240 M e m o r u , p r e v i o u s  c h a r  ( f o r  ESC t e s t )
241 C o l o u r  c o d e  unde r  c u r s o r  f o r  c h a r  o u t p u t
242 C o l o u r  c o d e  p r o t e c t i o n  f o r  I9 5 E 9 1 /D E LE TE
243 F l a g  RV 5 m ode  e c t I v e
244 fl e g ; O u o t e  mode a c t i v e
245 F l a g  I n s e r t  m ode  a c t i v e
246 F l a g : A u t o  i n s e r t  a c t i v e
247 C u t e r ! '  e u l t c h i n g  o f  c - 5 1 ,A r t ( s e e )  e n d

C t r l  5  ( $ 4 6 )
C u t o f f  o f  s c r e e n  s c r o l l i n g
C u t o f f  o f  b e e p  to n e s  m ode  S w C t r l  6
Fr e e  a r e a  f o r  u e e r  a p p l i c a t i o n s
L o fb u f

NOTE .-  Whe n u s i n g  t h e  C 1 e 8  i n  1254 m ode  t h e  S e r e  p e g s  mem map i m
th e  same a s  F o r  t h e  C 5 4

LABEL H E X  ADD m c  ADD

m4 IteONAL J U I P  T A M E

S1145 6 5 3 5 3  J a i
,  1 1 8 7 1 2 2  
D e fi n e  
f u n c t i
o n  
l i e
u  
n o
.  
a f
t e
r  
$ 7
5 ,

a ddr .  a f t e r  1 2 2 - 2 3 ,  l e n g t h  i n  fi c O.
SFF4C 5 5 3 5 5  J M P  S OC45 P r i n t
11141 6 9 3 9 5  J M P  1 E 8 0 6  P r i n t  m e s s a ge
SE F52 5 5 3 5 2  J M P  S 1 4 4 5  C e l l  n / C  M o n i to r
111755 5 5 3 6 5  - - -  N o t  u s e d
1F17E 6 5 4 0 6  - - -  N o t  u s e d
1F171 5 5 4 0 7  s e A  N o t  we e d
S1180 6 5 4 0 8  5 6 4  N o t  u s e d

CIN7 I 1 1 8 1  5 5 4 0 9  J M P  1 0 6 4 E  I n i t i a l i s e  e d i t o r
101N:T s f 1 e 4  5 5 4 1 2  J I M
,
'  S 1 3 0 1 3  
I n i t i a l i s e  
I / O

RAMTAS 1 F 1 5 7  5 5 4 1 5  I M P  1 E 3 5 2  ' n i t  RAM .open = a s s  b u f f e r , s c r  t o
scum

RESTOR s F r o A  5 5 4 1 6  I m P  11212E R e s t o r e  v e c to r s
VECTOR I 1 1 8 1 1  5 5 4 2 1  J a i
,  $ 1 2 0 3  
V e c t o r  
R A M

5E7M56 I F F 5 0  5 5 4 2 4  / M P  112410 C o n t r o l  KERNAL  g e e
SECOND 1 1 1 5 3  6 5 4 e 7  J M P  S E E 40 S e n d  s e c  a d d r  t o  l i s t e n
IKSA 1 1 E 5 6  6 5 4 3 6  j M P  1 E E 1 0  S a n d  s e c  a d d r  t o  t a l k

MEMTOP 1 E 1 9 5  6 5 4 3 3  J M P  S F4 2 7  • e t / r e a d  t o p  RAM p o i n t e r
rEMBOT S F F S C  6 5 4 3 6  J r
-
I F  1 1 4 3 6  
s e t / r e a d  
b o t t o m  
R A M  
p o i n t
e r

SCAKEY l i f 1 5 1  5 5 4 3 5  J M P  5 0 0 1 1  S c a n  k e y boa r d
ISETTMO S 1 1 0 2  6 5 4 4 2  J M P  2 E 4 2 3  S a t  t i m e o u t  f o r  ( o p t i o n a l )  1 E C - 8 us
ACPIR S 1 1 4 5  6 5 4 4 5  J M P  $FCBEI I n p u t  b y t e  f r o m  s e r i a l  p o r t
CIOUT I 1 2 1 0 8  5 5 4 4 6  J M P  SECElf O u t p u t  b u t a  v i e  s e r i a l  p o r t
UNTLK S E E P S  6 5 4 5 1  j m e  1 E 1 2 8  C om m e nd s e r i a l  b u S  t o  UNTALK
UALSN I F F A E  6 5 4 5 1  J M P  S E F23  C om m a nd s e r i a l  b u s  t o  U N IA S T( ll
LIS TE N S F 1 8 1  6 5 4 5 7  I M P  1E E 2C C om m a nd A LL d e v i c e s  o n  buS

to  l i s t e n
TALK 1 E 1 8 4  5 5 4 6 0  P I P  SEDFA C om m e nd d e v i c e  o n  s e r i a l  blue

t o  t a l k
READST S F 1 8 7  6 5 4 6 3  . I M P  S F41C R e a d  I / 0  s t a t u s  w o r d
SETLFS I F F E I A  6 5 4 5 6  J M P  l i f4 1 3  5 e t  l i g i c e l  p r i m e r  w a n d  s e c onda r u

a ddr
SETNAm I F T O D  5 5 4 6 9  I M P  S FI I IC  D e t e r m i n e  fi l e  names
OPEN I I F F C 8  6 5 4 7 e  J M P  ( 1 0 3 1 0 )  Ope n a  l o g 4 C a l  fi l e  e 1 1 5 3
CLOSE S 1 1 1 2 3  6 5 9 7 5  I M P  ( S OM A )  C l o s e  a  l o g i c a l  fi l e  1 ( E 5 0
E M U .  ' M C 5  6 5 4 7 8  J r . ?  ( S 0 3 1 C )  O p -  c h a n n e l  F o r  i n p u t  S E D I O
CHXDUT e f f C 5  6 5 4 8 1  J r I P  C 1 0 3 1 E I C p e n  c ha nne l  f o r  o u t p u t  1 E 0 5 0
CLRCHN s f f C C  6 5 4 8 9  j r i p  ( 1 0 3 2 6 i  C l o s e  1 / 0  c h a n n e l s  S E E K
CHUN S F F C F  5 5 4 8 7  J M P  c s o m a )  I n p u t  c h a r a c te r  1 E 8 E 8
CMROUT l i f 1 0 2  5 5 4 9 0  I M P  c 1 e 3 e 4 1  O u t p u t  c h a r a c te r  s E E L i e
LOAD e f fi n  6 5 4 9 3  J i l l .  S 1 0 4 3  L o a d  r r o m  p e r i p h e r a l  d e v i c e
SAVE ' F M B  5 6 4 9 5  J M P  S 1 1 5 4  5 t o r e  o n  p e r i p h e r a l  d e v i c e
$E1T1M S E E D S  6 5 4 9 5  J r . ?  S C12D 5 e t  t i m e
ROTIM O F F D E  6 5 5 e 2  J M P  1 C 1 2 5  R e a d  t i m e
STOP S 1 1 E 1  5 5 5 0 5  - I M P  ( $ 0 3 2 5 )  S c e n S TOP  l ie u  1 1 E 5 5
GE TIN 1 1 1 E 4  5 5 5 0 6  J M P  ( 1 0 ) 2 6 7  R e a d c h a r  Fr om  2 b  b u f f e r  S U M S
CLALL S F 7 E 7  5 5 5 1 1  / M P  ( 110320)  C l o s e  a l l  c h a n n e l s  a n d  l o g i c a l

fi l e .
UOTIM S F F E A  5 5 5 1 4  I m P  SCEFO I n c r e m e n t  t i m e
5CRUEN S F F E D  8 5 5 1 7  j m P  1 0 9 1 9  I d e n t i f u  9 . 1  s c r e e n  s e t
-
u p
PLOT I F F F 0  5 5 5 2 0  I M P  1 0 9 3 6  R e a d / s a t  X , Y  c u r s o r  p O S i t i O n i n g
10505E 1 1 F F 3  5 5 5 2 3  : M P  S E CIS  e a s e  a d d r - r e p o r ts  b a c k  O n  I / O

de v ic e s
SIFTS  5 5 5 2 5  J n P  S F13E  S w i t c h  o n  ROM
11119 5 5 5 2 5  J M I
.  5 1 2 0 4  
J u m p  
t o  
r e s e
t  
r o u t
i n e

SFFFC 6 5 5 3 2  J M P  S FE F5  P r o c e s s o r  r e s e t
SFFFE 6 5 5 3 4  . T M P  S r r A l  P r o c e s s o r  i n t e r r u p t

SEX ADDRESS D E S C R I P T I O N

094 K E M A L REKITINEM

CODE D E S C R I P T I O N

Meeseges o f  t h e  o p e r a t i n g  s y s te m
We l ts  f o r  Commodore k n i j
C ons ta nts  f o r  R S "* "  t i m i n g
Ge ts  5 0 S 1 C - a ddr e s s  o f  t h e  C I A  o r  t h e  V I A
Ga te  s c r e e n  fo r m a t  l i n e / c o l u e n
S e t c u r s o r  o r  g e t  C u r s o r  p o s i t i o n
S cr eer  r e s e t
C le a r  s c r e e n
C ur sor  hom e
I n i t i a l i z e  v i d e o  c o n t r o l l e r
Ge t c h a r a c te r  f r o m  k e uboa r d  b u f f e r
W a i ti n g  l o o p  f o r  k e y b o a r d  i n p u t
Got a  c h a r a c te r  Fr om  t h e  s c r e e n
Checks f o r  q u o t e
C e l c u l e te  4SIB f o r  l i n e  s t a r t s
Ta b le  o f  c o l o u r  c o d e s
S c r o l l  s c r e e n
S h i f t  l i n e  u p
C le a r  s c r e e n  l i n e
S e t c h a r a c te r  a n d  c o l o u r  O n  S c r e e n
C a l c u l a te  p o i n t e r  o n  c o l o u r  RAM
I n t e r r u p t  r o u t i n e
Keuboard p r o m p t
Checks o n  S h i f t . C t r l  a n d  commodore k a u s
P o i n te r  o n  k a ubOa r d d e c o d i n g  t a b l e s
Decoding t a b l e s
Checks o n  c o n t r o l  c h a r a c te r
Decoding t a b l e s
C ons ta nts  f o r  v i d e o  c o n t r o l l e r
'Coed ( o r /  R u n  C a r l '
158 t a b l e s  o f  s c r e e n  * t o r t e
Sand TALK
Send LIS TE N
Outpu t o f  b u t e  On I E C
-
b u aYOUR COMMODORE SERIOUS USERS GUI DE
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SEDEIS
SEOC7
SEDEF
SEOFE
SEE13
S E M
SE EBB
SEPIA
SFOIN
SFORG
SfeAN
WORD
s r l a s
SF1S7
s Tic a
sF00E
ST250
SF091
$f3 OF
SF31F
ST30F
$F34A
sfNSE
sFSAF
sFsoe
S1SDO
SFEEif
sF69/11
% F s =
SFSE=
SFBED
SFSTS
SF72C
SF7001
SF700
SF707
SF7EA
S E M °
SF017
*E WE
6E036
6E011
SF64.4
S I064
SFEISE1
SFEISE
sFEIE1
iFs eC
s r s s 7
sFBAS
sFSCO
SFCSS
1cFccA
SFE131
SF COB
SICE2
ST002
s ID IO
s1U1S
SFOJO
SF 050
SEMIS
sEcTS
SFE00
SFEO7
SFE10
SFE1C
SFE21
SFE25
SFE34
SFE=3
SFEC2
SEP'S

_1
,
4. 
A
D
D
R
E
S
S  
D
E
S
C
R
/
P
T
I
O
N  
O
F  
R
O
U
T
I
N
E

SFF84
STF67
SFFSA
SFFULI
SFF90
s r / H i
%FESS
SEF99
IFFsE
SEESE
sFFA2
sirFA5
sFFAB
sFFAB
SFFAE
liFFEM
STES4
STFB7
SFFSA

SFECO
IFFC3
SPECS
sEFCS
SFFCC
SFECF
sPFD2
IFF0 5
SEEDS
SEEDS
SEEM
IFFE 1
SETE=
S IFE 7
SFFEA
SFFED
liFFF0
SEFF3
SIFFA
SFFFC
SEFFE

Send s e c onda r w a d d r e s s  F o r  LIS TE N
Send s e c onda r u  a ddr e s s  F o r  TA LK
Send UNTALK
Send UNLIS TE N
S et a  b y t e  Fr om  t h e  I E C
-
S w e
One m i l l l e v e c o n d  d o l e s
Output P 5 2 3 e
C a l c u l a te  num be r  o f  R 5 2 3 2  d a t a
-
b i t e
Outpu t i n  R 5 2 3 2  b u f f e r
GET o f  R 5 2 3 2
S e t t i m e r  f o r  [ F t  t i m e  o u t
E r r or  messages  o f  t h e  o p e r a t i n g  g u s t o
,P ut o u t  messages
BASIN g e t  a  c h a r a c te r
05OUT O u t p u t  a  c h a r a c te r
CHK1N F i x i n g  o f  t h e  i n p u t - d e v i c e
CXOUT F i x i n g  o f  t h e  o u tp u t - d e v i c e
CLOSE
Look f o r  l o g i c a l  fi l e  nom be r
S e t fi l e  p e r a m e te r
CLALL c l o s e s  a l l  I / O  c h a n n e l s
OPEN
LOAD
Outpu t ' S e a r c h i n g  f o r  fi l e  hom e '
Outpu t .
L o r e d
i n g /
v e r i r
u i n g
.

SeuE
Outpu t ' S a w e i n g  F i l e n a m e '
UOTIM i n c r e a s e  r u n n i n g  t i m e
Get t i m e
S e t t i m e
Ask a t o p
- , ,
e i 4
P ut o u t  e r r o r  messages  o f  t h e  o p e r a t i n g  s y s te m
Reed pr ogr a m  h e a d e r  o f  t a p e
W r i te  h e a d e r  o n  t a p e
Get s t a r t  a d d r e s s  o f  t a p e  b u f f e r
S e t s t a r t  r ind e n d  a d d r e s s  o f  t h e  t a p e  b u f f e r
Look f o r  name o n  t a p e  h e a d e r
Inc r e a s e  t a p e  b u f f e r  p o i n t e r
W a i t s  f o r  t a p e  K e w  f o r  r e a d i n g
Asks f o r  t a p e  k e y
Wa its  f o r  t a p e  k e y  f o r  w r i t i n g
Read b l o c k  o f  t a p e
Load pr ogr a m  o r  t a p e
W r i te  t a p e  b u r n e r  o n  t a p e
W r i te  b l o c k  o r  p r ogr a m  o n  t a p e
We l t F o r  I / 0  a n d
Checks o n  s t o p  k e g
Read i n t e r r u p t  r o u t i n e  f o r  t a p e
S et b i t  c o u n te r  f o r  s e r i a l  p u t o u t
W r i t .  o n  b i t  o n  t a p e
W r i te  i n t e r r u p t  r o u t i n e  f o r  t a p e
S et I R O  v e c to r
S witc h o f f  t a p s  d r i v e
Checks o n  r e a c h i n g  o f  e n d  a d d r e s s

a d d r e s s p o i n t e r
RESET
Checks o n  M ae i n  S e 0 0 0  o r  S A 0 0 0
ROM m odu le  i d e n t i fi c a t i o n
S et o r  g e t  ha r dwe r e  a n d  1 / 0  v e c to r s
Ta ble  o f  ha r dwa r e  a n d  1
,
0  v e c t o r s
I n i t i a l i z e  wor k  memorg
Ta ble  o f  I R O  v e c to r s
5 • t  p a r a m e te r  f o r  fi l e  names
S et p a r a m e te r  f o r  a c t i v e  fi l e
Get e t s t u s
S et fl a g  f o r  s s s s s  des o f  t h e  o p e r a t i n g  s y s te m
S et s t a t u s
S et t i m e o L t  fl a g  f o r  [ F t - b u s
S et o r  g e t  RAM - upper  l i m i t
S a t o r  g e t  R A I - Lowe r  L i m i t
NMI r o u t i n e
C ons ta nts  r o r  R 5 0 3 ? b e , d  r a t e
I n te r r u p t  h a n d l e r

Jrip eFDA3
JMP S U M O
JMIR e fO l S
JMP S fO l A
JflP S FE 18
IMP SLOBS
JMP S E M I '
JMP S FE 25
JMP S FE 3N
IMP s to le ?
JMP S FE 01
IMP S E E I3
imP S U D O
IMP S E D tf

O r  T A K E  ADDRESSES

I n i t i a l i Z e  C I A ' .
C le a r  o r  c he c k  RAM
I n i t i a l i z e  I / 0
I n i t i a l i z e  / / 0  v e c to r s
S at s t a t u s
Send LIS TE N  s e c onda r y  a d d r e s s
Send TALK S e c onde r u a d d r e s s
S e t / g e t  RAM e n d
S e t
,
g e t  
R
A
M  
s
t
a
r
t

Scan k e y boa r d
S a t I E C - b u s  t i m e  o u t  fl a g
I n p u t f o r  1 E C - bus
Outpu t t o  I E C - b u s
Send UNTALK

JMP SEDFE S e n d  DNL1STEN
Jr1P % M S c  s e n d  LIS TE N
JMP S E WS  S e n d  TA Lii
JMP S F( 0 7  G e t  s t a t u s
JMP S E E M  S e t  F i l e  p a r
-
s e a t e r
JMP 5E11E9 S e t  fi l e n a m e  de c a m e te r
J r? ( $ 0 3 1 A )  1 F3 4 A  OFE N
HIP 1S 031C)  S f2 5 1  CLOS E
JMP ( $ 0 3 1 E )  S H I M  C H K IN  s e t  i n p u t  d e v i c e
JMP 1 5 0 3 2 0 )  2 E 2 5 0  CICOUT s e t  o u t p u t  d e v i c e
.IMP ( 5 0 3 2 2 )  S F3 3 3  CLRCH
JMP 1 1 0 3 2 4 )  S F I 5 7  BAS IN  I n p u t  c h a r a c te r
JMP ( 5 e 3 2 6 )  S FIC A  BSOUT o u t p u t  c h a r a c te r
JmP s f
,
1 9 E  
L
O
A
D

JMP SFSDD S A Q E
JMP S F6E 4 S e t  t i m e
JMP S F6 0 0  G e t  t i m e
JMP ( 2 0 3 2 8 )  S FGE O S c a n s to p - k e y
M I? ( $ 0 3 2 0 )  S F1 3 E  GE T
iMP ( $ 0 1 2 C )  5 f 3 2 F  CLA LL
JMP IIFS S B [ " c r e a s e  t i m e
i n ?  S F5 0 5  S C R E E N  g e t  num be r  l i n o s  a n d  c o l u m n s
imP s ts e n  S e t / g e t  c u r s o r  p o s i t i o n
JMP s E s oe  G e t  s t a r t  o f  I / O  e l e m e n t
Jill'  S FE 43  N M I  v e c t o r
JMP SECEE R E 5 E T  v e c to r
JMP SFFNE1 I R O  v e c to r

HEX ADDRESS D E S C R IP TION  OF ROUTINE

SC17C
sHOFC
sH6BA
SC:96E
SEF0
.
1
sEa24
SFR IC
SFE)1C
SE KB
sc3F4
SF3A1
S7ASF
SCA76
1
,
:
m
e
s

$0001
$7.00A
5E852
*COST
SEOCO
6E723
S r i  SC
S FIE 7
SE7S5
IF1A9
S UDO
11E960
sEe42
SFE10
arAEA
50112
SC IFS
SC4C0
50002
m a c e
1F7SS
sEe4B
SC100
S:436
SEOSI
$1533
sFSOF
SF533
sCE0C
1.2320
WA N )
SCA52
sCA2N
S tIE N
s r l e l
SE910
SC30C
50050
1113005
1100=1
sCSEC
ICBMS
SCIAFO
ScAF2
SEISM
50521
SCBAC
sc7B6
sCSOE
sc6E3
sO8A0
0/1100
SF7CS
SF7AE
SC SE'
SE2S0
SESISS
SCCSA
SC2NN
$0058
SC290
SEFSC
sEFNI)
sEFs7
st7CE
SEEF9
5E5E6
SESSE
10070
SCO7B
55056
$8022
50025
SE1DC
151:37C
SEAEB
SED90
SCCFS
102E3
SF041
SO8C0
SEWS
SC94F
SE43E
SU S S
SF934
SEE'S
S E I M
sFF016
SEF7s
1E503
S FI1C
SF222
S E I M
mr226
SF7A5
SE5FS
SF 'EC
SE EL
SFPNE1
5E701
s r i l lS

le e  K E M A L ROUTEMES

Adapt a t t r i b u t e  RAM a d d r e s s
Addressee o f  t h e  i n d i v i d u e l  m o n i t o r  cm ds  ( t a b l e )
base t a b l e  f o r  f o u r  num be r  s y s te m s
B e l l  c r e a t e  t o n e
050GT o u t p u t  n o t  t o  s c r e e n
0129 mode r o u t i n e
CMPARL r o u t i n e  f o r  FAR o p e r a t i o n s  RAM
CMPARE r o u t i n e  f o r  FA R  o p e r a t i o n s  ROM
Change I R O  v e c to r  F o r  t a p e  o p e r a t i o n
Check Commodore k e g  F o r  t i m e  d a l e s
Check N i e m a n ,  f o r  b u r s t  mode
Clear  f r o m  c u r s o r  p o s i t i o n  t o  s c r e e n  a n d
C le a r  Fr om  c u r s o r  p o s i t i o n  t o  l i n e  e n d
C le a r  f r o m  l i n e  s t a r t  t o  l i n e  a n d
C le e r  l i n e  o v e r fl o w  b i t
C om m odor e /S hift c h a r a c te r  s e t  s w i t c h
C om m odor e /S hift s w i t c h  t o  4 0  c o lum n mode
C om m odor e /S hift s w i t c h  t o  g e
-
c o l u m n  M O d e
Copy N M I e n d  I R G  r o u t i n e s  t o  e l l  b a n k s
001.17 r o u t i n e  f o r  R S - 2 3 2  o u t p u t
CKOUT e v a l u a t i o n  o n  s e r i a l  b u s
CHKIN e v a l u a t i o n  o n  5 5 - 0 3 2
CMKIN r o u t i n e  f o r  0 9 - 2 3 e  I n p u t
M a s t  r o u t i n e  f o r  t o p e  o p e r a t i o n
Check c a s s e t te  r e c o r d e r
-
k e g b o a r d
Check t a p e  h e a d e r  a d d r e s s  f o r  v a l i d i t y
Check EXRDM i n p u t  fo r m  c a r t r i d g e  t e s t
Check 0 9
-
2 1 e  
s a n
d  
p a
r i t
g

C le a r  o r  s e t  e u t o - i n s e r t  p o i n t e r
C le a r  s c r e e n  window
C le a r  s c r e e n  l i n e  i n  M S - column m ode
C le a r  s c r e e n  t i n e  i n  0 0 - c o lum n mode
C onv e r t a C c  c o n t e n t .  I n t o  tw o  A S C I I  c h a r a c t e r .  C X /A )
C onv e r t a C C  t o  t w o  A S C I I  C h e r e c te r e  a n d  o u t p u t
C oor d ina te  s ge te m  s t a t u e  wor d
C onfi gur e  s y s te m  a s  Commodore S i
Copg e  window l i n e  t r o u t i n e M O U L I N )
COIN 0  warldOw lin e '  I n  6 0
-
O o 1 u m n  
m o d s

Copu s t a r k  A ddr e a s  r o r  i n p u t / o u t p u t  o p e r s t l e n e
C o n tr o l  m e s s a ge  o u t p u t  LOCOING
Control. m e s s a ge
, O u t p u t  
S E A R C
H I N G  
F O
R  
fi l
e n e
m e

C ontr o l  m e s s a ge ; o u t p u t  UE S IFY INS
Cops c h a r a c te r  s e t  i n t o  V OC Rem
C onv e r nie n f r o .  A s c i i  c h a r a c te r s  t o  POKE c o d e .
D e le te  c h a r a c te r  u n d e r  C u r s o r
D e l e te  c u r r e n t  i n p u t  l i r a
D a r ine  s c r e e n  e s  window
D e l e te  r i l e  e n t r y  r r o m  t a b l e
d e l e te  a  fi l e  e n t r y
D e l e te  c h a r a c te r  t o  t h e  l e f t  o f  t h e  c u r s o r
D e le te  l i n e  o n  s c r e e n  ,
_ w i t h  m o v e )D is p la u  m o n i to r  r e g i s t e r  c o n te n ts
D e te r m ine  e ddr e s s  o f  a  m o n i to r  command
D e te r m ine  a d d r . . .  D r  BRANCH commends
D e te r m ine  t a t  p o s i t i o n
D is a b le  o r  e n a b l e  C om m odor e /S hi ft
OHM c a l l  r o u t i n e  o f  common a f e e  i n  RAM
E nable  b l o c k  c ur s e s
-E d i to r  I R O  r o u t i n e
E v e lua te  de c ode r  t a b l e  a c c o r d i n g  t o  s h i f t  p a t t e r n
E v a lua te  a nd  s t o r e  k e m pr e s s
E xecute  c o n t r o l  c o d e
E xecute  e s c a pe  •mewereCee
E xecute  i n s e r t
Fe tc h r o u t i n e  f o r  FA R  o p e r a t i o n s  RAm
Fe tc h r o u t i n e  f o r  FA R  o p e r a t i o n s  ROM
Fe tc h r o u t i n e  F o r  l A v  o p e r a t i o n s
Fe tc h r o u t i n e  f o r  C h a r a c te r  f r o m  fi l e n a m e
Fla s h LOC c u r s o r
Func tion  RDM t e s t  f o r  C
-
/ E fl  m o d e
S et b i t  Fr om  S e r i a l  b u s  i n t o  c a r r y  fl a g
Ge t c u r s o r  p o s i t i o n  a n d  s e t
Get c h a r a c te r  f r o m  k e gboa r d  que ue
Get c h a r a c te r  a n d  c o l o u r  a t  c u r s o r  p o s i t i o n
Oat c h a r a c te r  f r o m  s c r e e n
Get c h a r a c te r  f r o m  s e r i a l  b u s
Ge t c h a r a c te r  Fr om  c a s s e t te
Get c h a r a c te r  f r o m  2 5 - 2 3 e
SET r o u t i n e  f o r  R 6 - 2 2 e
GE TIN e v a l u a t i o n  n o t  o v e r  k e y boa r d
[l i v e  f a s t
-
m o d e  
p u l
s e  
o
n  
s e
r i
a l  
D
u
e

Inc r e m e nt t a p e  b u f f e r  p o i n t e r
I n i t i a l i z e  s c r e e n  e n d  e d i t o r
I n it ia l iz e  e d it o r a nd scre e n
I n i t i a l i z a t i o n  o f  m o n i to r  commands
I n i t i a l i z e  m o n i to r  f o r  r e g u l a r  e n t r y
I n i t i a l i z e  m o n i to r  a f t e r  BREAK
I n i t i a l i z e  VDC r e g i s t e r s
I n s e r t  l i n e  o n  s c r e e n
I n te r r u p t  r o u t i n e  f o r  t a p e  r e a d
I n te r r u p t  r o u t i n e  r D r  t a p e  w r i t e
I n s e r t  f u n c t i o n  k e g  s t r i n g

JMPFAR r o u t i n e  RAM
JMPFAR r o u t i n e  ROM
JSSFAR r o u t i n e  RAM
JSRFAR r o u t i n e  ROM
Jump t o  t a b  s t o p
K e r ne l A C c itr  r o u t i n e
K e r ne l 6A5111 r o u t i n e
KorneL b e a t  r o u t i n e
Kerne l EISOUT r o u t i n e
K e r ne l CHX 1N r o u t i n e
Kerne l C H R IN  r o u t i n e
K e r ne l CHRDUT r o u t i n e
Kerne l C ID U T r o u t i n e
K e r ne l CKOOT r o u t i n e
K e r ne l C LA LL r o u t i n e
K e r ne l CLOS E  r o u t i n e
K e r ne l CLRCH r o u t i n e
K e r ne l DM A c a l l  r o u t i n e
K e r ne l FSTMODE r o u t i n e
c a r na l  GE TCFG r o u t i n e
K e r ne l GE T1N r o u t i n e
K e r ne l 0 0 6 4  r o u t i n e
K e r ne l 1 0 5 4 S E  r o u t i n e
K e r ne l ' O M I T  r o u t i n e

YOUR COM1101)0HE SERIOUS USERS GUIDE



COMMODORE PROGRAMMING

SFF17
SC550
1E343
1E790
SF706
SF255
SF772
sr763
SFF115
S E IM
IIFB67
I f e l 7
SFOS3
SF65E
SF744
l i ff3 0
1E102
SF73F
2E730
SF75C
SF731
SFOSS
SF75F
1E398
SE4E0
SFSF8
SE526
SESIS
$1056
11153E
SFEBE
SE0511
11067E
SCSSD
1111530
SCSE1
a n t e
18976
SESfE
SF3EA
SF2713
S6•116
5619 4
18148
SOA90
$6406
5 6 3 1
1E599
56318
121116
$021!
SEIDF
1E337
56152
56050
16337
SM234
1E337
150E3
1E981
1E805
SEBAS
$E878
1F915
VOCE(
SEFF0
SF040
S1751
SCC2F
SF015
$1127
5E3E2
SC76F
SC28C
SC720

F521
F T 1 E

SUFIC
F9FB
1441

363
E650
CA2

F4CS
E9F2
F48e
ese

E900
E907
1157
!FRO
1000
651

SC770
F080
F7AA
F981
C9110
ESFF
EBBE
eve
E S N
EF87
3A6

F5C8
E99A
CBC3
F202
CACA

$CAM
SCAE2
SFE30
SCA14
semi;
$C837
SCOFS
SC7E5
50710
1COS3
$16115
11057

Ke r n e l  I R O  r o u t i n e
K e r ne l KE Y  r o u t i n e  (SE1E17 i n
K e r ne l L I S T S  r o u t i n e
K e r ne l LKUP LA r o u t i n e
K e r ne l LKUPSA r o u t i n e
K e r ne l LOA13 r o u t i n e
K e r ne l MEMBOT r o u t i n e
K e r ne l MEMTOP r o u t i n e
K e r ne l N M I r o u t i n e
K e r ne l OP E N r o u t i n e
K e r ne l P HOE NIX  r o u t i n e
K e r ne l P R I M  r o u t i n e
K e r ne l RAMTAS r o u t i n e
K e r ne l R OTIM  r o u t i n e
K e r ne l REAOST r o u t i n e
K e r ne l RE S E T r o u t i n e
K e r ne l s E c N o r o u t i n e
K e r ne l SETBNK r o u t i n e
K e r ne l  S E TTLS  r o u t i n e
K e r ne l  5E TM S 0 r o u t i n e
K e r ne l SETNAM r o u t i n e
K e r n e l  S E T T / A  r o u t i n e
K e r ne l s e r Tm c  r o u t i n e
K e r ne l TA LK  r o u t i n e
Ke r n e l  TKOA r o u t i n e
K e r ne l U OTIM  r o u t i n e
K e r ne l U N L5 5  r o u t i n e
K e r ne l UNTLX  r o u t i n e
K e r ne l RE S TOR r o u t i n e
K e r ne l  SAVE r o u t i n e
K e r ne l  S TOP  r o u t i n e
K e r ne l VECTOR r o u t i n e
Key r e p e a t  e v e l u a t i o n
K • y be a r d m a t r i x  r e a d
Keyboard r a w  s e l e c t i o n :  RUN/S TOP - S HIFT
KeybOord r e e d  e v a l u a te
Keyboard b u f f e r  p r e p a r e  f o r  f u n c t i o n  k e y
Load b a n k  p o i n t e r  a n d  pr ogr a m  c o u n te r  f r o m  z e r o  pa ge
Load p r e e r e e  fr o m  c a s s e t t e
LOAD r o u t i n e  i n  b u r s t  m ode
LOAD r o u t i n e  fr o m  s e r i a l  b u s
M oni tor  c om m e nd,. ( a s s e m b l e  a  l i n e )
M oni tor  c om m e nd,i ( c h a n g e  r e g i s t e r )
M oni tor  c om m a nd:,  ( c h a n c e  memorw c o n te n ts )
M on i to r  commend- a ( d i a l
,  c o m m a n d )M oni tor  COmmand!A ( a s s e m ble  n  l i n e )
M on i te r  command.0  ( c om pa r e  memory a r e a * )
M oni tor  Commend:0  ( d is e s s e m blm  memotu)
M o n i to r  c om m a nd,f ( fi l l  m • m or u a r e a )
M oni tor  com m and,0  ( J um p t o  XXXX w i t h o u t  r e t u r n )
M o n i to r  command:K ( S e a r c h  f o r  memory c o n te n ts )
M on i to r  command,J  ( J um p t o  xxX X  w i t h  R T5 )
M o n i to r  commandA. ( L o a d  a  pr ogr a m )
M oni tor  commenthr i ( d i s p l a y  memorw c o n te n ts )
M o n i to r  command,R ( d i m p l e s  r e g i s t e r  c o n te n ts )
M oni tor  . o N s a n d :S  ( s t o r e  a  pr Ogr e m )
M oni tor  c om m a nd.T ( m ov e  memoru a r e a s )
M oni tor  commend:V  ( c om pa r e  pr ogr a m  w i t h  memory)
m o n i to r  command- X  ( s a l t )
M on i to r  c om m a nd:C onv e r t num be r  t o  d i f f e r e n t  s y e te m
NMI r o u t i n e  F o r  R 5 - 2 3 2
Net r o u t i n e  f o r  R 9 - 2 3 2  o u t p u t
NM/ r o u t i n e  F o r  R 5 - 2 3 2  i n p u t
O u tp u t b o o t  s e c to r  m e e e e ge
Open fi l e  o n  a e r i a l  ta x a
OPEN r o u t i n e  f o r  t a p e  o p e r a t i o n
OPEN r o u t i n e  F o r  R 5 - e 3 e
Outpu t i n  8 5 - 2 3 2  b u f f e r
Outpu t a c c  a t  c u r s o r  p o s i t i o n
Output c om bine d a c c e n t
Outpu t s pa c e  a t  c u r s o r  p o s i t i o n
Outpu t b u t s  o n  s e r i a l  b u t
Outpu t c a r r i a g e  r e t u r n  t o  s c r e e n
Outpu t c h a r a c te r  e t  c u r s o r  p o s i t i o n

O u tp u t c h a r a c te r  o n  scram
Output found filename on e u r e e nOutput s us te m  a n d  c o n t r o l  m e s s a ge s
P r e pa r e  b u t e  o u t p u t  o n  a e r i a l  b u s
P repare  a c e  c o n te n ts  i n  t w o  AS C/1  c h a r a c te r s  ( - 9 5 )
P r e pa r e  c a l i e e t te  e u n e h r o n i z a t i o n
P reform l i n e f e e d
P rocess r e c e i v e d  b i t  Fr om  8 5 - 2 3 2
P rogram f u n c t i o n  k e u
Read de ns  b l o c k  o n  b u r s t  mode
Read d a t a  b l o c k  f r o m  t a p e
Read d a t e  b u t e  i n  b u r s t  m ode
Read a n  i n p u t  l i n e  te r m i n a te d  b .  RE TLRh
Read pr ogr a m  h e a d e r  f r o m  c  aaaa ttm
R e c a l c u l a te  ta p e - e n d  a d d r e s s
Recorder  o p e r a t i o n  a n d
Recorder  m o to r  a r t
Rese t r o u t i n e
Repeat k a uboe r d  L o g i c
R e s e t  q u o t e  m o d e
Reset C I A ,  t o  R s - e a e
Reset d e c o d e r  t a b l e  s e t  v e c te r e
R e c r e a te  DOS  o u t p u t  b u f f e r
Reset t a b  s to p s
R 5
-
2 3
2  
o
u
t
p
u
t

PS 2 3 2  d m t s - b i t  num be r  c a l c u l a t e
RS 2 3 2  AME s t a t u s  s e t
RS - 232 s t a r t  b i t t e a t
R5- 232 o n e r o o te r  O u t p u t
S c r o l l  s c r e e n  u p
SAUF r o u t i n e  f o r  n a p e  o p e r a t i o n
S earch t a p e  h e a d e r  t o r  nam e
S earch F o r  e n d  o f  i n p u t  l i n e
S earch i n  l o g i c a l  fi l e  num be r  t a b l e
S c r o l l  down
S c r o l l  u p
S c r o l l i n g  p e r m i t  o r  p r o h i b i t
S e t s ta n d a r d  1
,
0  
d e v i c e .

S e t w indow b o r d e r s
S et b i t  c o u n te r  f o r  s e r i a l  o u t p u t
S e t o r  c l e a r  b o l l  p o i n t e r
S e t a t t r i b u t e  a d d r e s s  f o r  a t t r i b u t m  RAM
S et c h a r a c te r  c o l o u r  i n  1 0 - c o lum n mode
S et c h a r a c te r  c o l o u r  I n  B O- c olum n mode
S e t l i n e  o v e r fl e w  b i t
S et c u r s o r  F l a s h  m ode
S e t c u r s o r  a t  c u r r a n t  c o lum n

I n te r n a t i o n a l  v e r s i o n s i
1 1 3 3 !
11150
11675
$1667
SCO54
SCRSA
SCCES6
SCBED
11C932
SCOOT
11E005
SC961
111,73
SCHOF
11207
s f3 5 8
SOPMF
SFOOD
af7BC
SCOEC
$FA65
S fA40
SF7F0
SCEB2
OC600
SEEM)
SCE74
SCEBE
11791
1E048
11E0E5
$1850
S E 2f8
SE2C7
I T E M
11979
l iC 2 ff
10705
SEABF
SESDF
scenc
SCR IA
scsee
11806
SERPI
SC048
$C113F
SCBCE
$1017
1CAFE
SCOSE
1FE34

S et c u r s o r  t o  e n d  a t  l i n o
S e t c u r s o r  i n  s c r e e n  window a t  NONE p o s i t i o n
S e t c u r s o r  t o  l e f t  i n  window t o  l e f t
S at c u r s o r  u p  i n  w indow
S et C u r s o r  r i g h t  i n  window
S et c u r s o r  down i n  window
S et c u r s o r  o n e  p o s i t i o n  l e f t  i n  window
S et c u r s o r  o n e  p o s i t i o n  r i g h t  i n  window
S et o l d  c u r s o r  a d d r e s s  a g a i n
S e t c u r s o r  c o l o u r  a t  c u r s o r  p o s i t i o n
S et fi le na m m  t o  s e r i a l  b u s
S e t o r  c l e a r  t a b  s t o p
S et c l o c k  fr e q u e n c y  t o  l b e z
S et o r  c l e a r  r e v e r e ,  m ode
S e t I R O  r e g i s t e r
S e t p r ogr a m  a nd  e d d i e s ,  a f t e r  LOAD
S ta s h r o u t i n e  f o r  FA R  o p e r a t i o n s  RAM
S teer. r o u t i n e  F o r  FAR o p e r a t i o n s  ROM
S ta s h r o u t i n e  f o r  L 5 V  o p e r a t i o n s
S wite h 4 0 / 0 0  c olum n modes
S ustem I R O  r o u t i n e
Swots'', NM I r o u t i n e
Ta ble  o f  c o n fi g u r a t i o n  v s l u e s
Ta ble  o f  f u n c t i o n  k e y  a m e ignm e nts
Ta ble  o f  f u n c t i o n  kmw c o d e s
Ta ble  o f  I R O  v e c to r s  F o r  t o p e  o p e r a t i o n s
Te ble  o f  i n i t i a l i z a t i o n  v a l u e s  f o r  4 0 . c o l u m n
Ta ble  o f  i n i t i e l i Z a t i O n  v a l u e s  f o r  B S - c olum n
Ta ble  o f  c o n t r o l  c o d e s
Ta ble  o f  MMU i n i t i a l i z a t i o n  v a l u e s
Te b le  o f  m o n i to r  k e y wor ds
Ta ble  o f  t i m e r  c o n s ta n ts  f o r  R 5
-
2 3 2  b a u d  
r a t e

Ta ble  f o r  V OC i n i t i a l i z a t i o n
Ta ble  f o r  g l e  i n I t l a l i r a t i o n
Te s t a c c e n t  k os m  a n d  COM bine  a c c e n ts
Te s t I l n e  o v e r fl e w  b i t
Te s t q u o t e  c h a r a c te r  a n d  s e t  p o i n t e r
Te s t s e p a r a to r  b e tw e e n  command ope r a nds
Te s t f o r  S TOP  k e y
T e s t  f o r  t a p s  b u t t o n
Tur n o f f  c u r s o r  F l a s h  mode
Tur n c u r s o r  fl a s h  o f f  f o r  4 0  c o lum n c o d e
Tur n c u r s o r  fl a s h  o n  f o r  4 0  c olum n m ode
Tur n c u r s o r  F i l t h  o f f  F o r  B O c olum n m ode
Tur n c u r s o r  fl e s h  o n  f o r  8 0  c o lum n m ode
Tur n c e r  B O c olum n r e v e r s e
Tur n On 8 0  c olum n r e v e r s e
Tur n u n d e r l i n e  m ode  . r r
Tur n u n d e r l i n e  m ode  or .
Tur n u n d e r l i n e  c u r s o r  o n
V e c tor  t a b l e  t o  A S C I I  d e c o d e r  t a b l e s
V e c tor  t a b l e  t o  D I N  de c ode r  t a s i e s ( I n t e r n s t i o n a l
v e r s ions  O n i u )
U e c tor  t a b l e  f o r  e d i t o r  r o u t i n e s
V e c tor  t a b l e  f o r  a s c e pe  r o u t i n e s
V e c tor  t a b l e  f o r  c o n t r o l  c o d e  r o u t i n e s
V e r i f w  r o u t i n e  i n  b u r s t  m o d e
Wa lt f o r  t a p e  I / O  t e r m i n a t i o n
Wa i t f o r  e n d  o f  P S  2 3 2  t r a n s f e r
We lt f a r  F a s t  m ode  r e s pons e  fr o m  b u s
Wa it f o r  RECORD P L O Y  o n  d a t a s e t t e
W e i t f o r  b u t t o n  o n  d a ta m e tte
W r i te  t a p e  b u f f e r  t o  te e m
W r i te  h i t  t o  t a p e
W r i te  d a t a  b l o c k  t o  t a p e
W r i te  h e a d e r  t o  t a p e
Wrote  d a t a  b l o c k  t o  t a l i .
W r i te  t h e  h e a d e r

HEX ADORFSS D E S C R I P T I O N  OF ROUTINE

an000
sogdP
14009
10001
sno92
/ N a m
sowdf
SA1SE
SA364
TAM A
10389
1A3F8
SA408
10935
50137
10959
10419
10990
10991
$0 5 3 3
SA560
50571
10575
SA613
SAG42
SABSE
1A6BE
$A65C
10717
SA742
sA7ALE
sA7EO
sABIUsAilec
S e g a
-
SABS7
50071
sABB3
SABAO
$ e fi fft
1A802
SA916
14509

u s tr u L  s a s tc  INTERPRETER ADDRESSES

S ta r t  v e c to r
NMI v e c t o r
•C8MTIASIC'

A ddr e s s . .  o f  t h e  BAS IC commande m i e u t  1
Addresses o r  t h e  BAS IC F u n c t i o n .
R ie r e r c hw- c ode s  a n d  a ddr oe s s e  o f  t h e  BAS IC o p e r a to r s
Los t o r  B A S IC  command w o r d s
BASIC e r r o r  s s s s s  gas
Meesages o f  t h e  BAS IC  i n t e r p r e t e r
S tack  s e a r c h
-
r o u t i n e  
f o r  
F O R -
N E X T  
a n
d  
O O
S L
I B

Bl o c k - s h i f t i n g  r o u t i n e
Checks o n  s p e c ,  i n  s ta c k
M ake, s pa c e  i n  m a nor ,
Outpu t o f  ' O u t  o r  n a s o r s
.Output o r  e r r o r  mesmages
Break v e c to r
Ready v e c to r
I n p u t w a i t i n g - l o o p
C le a r  a n d  i n e e r t i n g  pr ogr a m  l i n e s
T i e  BAS IC  pr ogr om  l i n e s  a ne w
Ge ts  a  l i n e  i n t o  i n p u t  b u f f e r
Outpu t o f  ' S t r i n g  t o o  l o n g '
Change o f  a  l i n e  i n t o  I n te r p r e te r - c o d e
Leek. f o r  s t a r t  a d d r e s s  o f  a  BAS IC  l i n e
B A S I C
-
c o m m
a n d  
N
E
W

BASIC-command CLR
S et pr ogr a m  p o i n t e r  t o  BAS IC s t a r t
B A S I C
-
c o m m
e n d  
L I
S T

Change i n t e r p r e t e r  c o d e  t o  commend w a r d
5 A 5 1 C
-
c o m m a
n d  
F
O
R

I n te r p r e te r  l o o p .  C a r r i e .  o u t  BAS IC  COmeands
C a r r i e s  c u t  B A S I C  co m m an d
BAS I C-co m m e n d  RE S T O RE
I n te r r u p ts  pr ogr a m  S t  pr e s s e d  s t o p
-
N e u

BASIC-commend S TOP
BANC command E NO
BASIC-commend COAT
BASIC-command RUN
BASIC commend LIOSUB
BASIC command O1319
BASIL-commend RETURN
BASIC-command DATA
Look .  F o r  n e x t  s ta te m e n t
Looks f o r  n e x t  l i n e
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DISKETTE FORMATS A  LAYOUTS

BLOCK D IS TR IB U TION BY TRACK

r a c k  Numbere Range o f S e c tor s T o ta l s e c tor s 5 .5 1 de d 0 .5 1 de d

MIX D E C MEX DEC HEX- - - DEC- -

101- S 11 0 1 - 1 7 100- S 14 110-20 115 21 YES YES
112- 118 1 8

-
2 4

1 0 0 - $ 1 2 00- 1A $13 IS YES YES
1119-11E 2 5 - 3 0 $ 0 0

-
1 1 1
1

0 0
-
1 7

212 18 YES YES
11F- 123 31 - 35 $ 0 0

-
1 . 1
0

0 0
-
1 6

a l l 17 YES VE5
124- 134 35 - 52 $00- 114 0 0

-
2 0

115 21 NO YES
135-13E1 53- 55 1100-112 0 0

-
1 0

113 19 NO YES
S IC- S 41 SO-SS 100*511 00 1

,
$12 18 NO YES

142- 146 66 - 70 SOO-S IO 00 111 17 40 YE5

SAS26
SAS3B
MS413
SASGS

SAABS
SAA86
1100A0
SAB1E
SAB3E
SAB4D
$14876
SABAS
S A M
-SAC06
sACFC
SADID
SAOSA
SAD8D
$ADOF
14056
$AOSE
sAEE11
sAEAS
SRE04
M A U !
SAEF7
SAEFA
sAFF0
sAEFF
$AFOO
sAFEB
SAFE&
SAFES
'B OIS
sB001
$611)
seIS N
$HIPS
$8104
119246
SB248
Sli34C
21370
SB39E
1413A5
$0308
1193AE
$8383
$133E1
sEl3F4
19155
16175
SB107
16526
$8530
$66143
SBSEC
$0700
11070C
10737
51177C
Se7B2
513798
16798
1197A0
SB7LB
SB7F7
$BBOD
119824
$seen
1B845
1E0350
18853
10067
10060
IS S IE
S E M I
SEISEA
settee
SBA28
SBABC
SBAE2
15419
SBAFT
IBBOF
$ 0 0 7
s e ta e
sRBAE
sFRICi
SBBCA
SBBDO
SBBFC
' B O K
$6016
19028
$6035
SBC58
$13059
$9098
SBUCC
59013
S9003
sBOCE
S S C =
58000
sliF11
50116
58171
16170
SBF70
SBFOF
SBFED
SE043
SEOSS
S E W)
1E097
SE1S7
SEIOC
SE112
SF I I S

BASIC-command I F
BASIC-command REM
BASIC-command ON
Lookm f o r  a d d r e s s  o f  a  BAS IC  l i m a
BASIC-command LE T
BASIC-command P R IN T*
BASIC-command CMD
BAS IC- col...and P R IN T
Outpu t s t r i n g
Outpu t e m pty  c h a r a c te r  ( O r  c u r s o r  r i g h t )
E r r or  h a n d l i n g  f o r  IN P U T
B A S I C
-
c o m m
m n d  
G E
T

B A S I C
-
C o m m
a n d  
I N
P U
T *

BAS/C-command IN P U T
BASIC-command READ
Outpu t ' " e x t r a  i g n o r e d  a n d  ' ' r e d o  fr o m  s t a r t '
BASIC-commend NE X T
FRMAUM g e t s  te r m  e n d  c he c k s  On num e r ic
Checks o n  num e r ic
C he c k .  o n  s t r i n g
Outpu t o f  ' l u p e  m is m a tc h
.FRMEVI g e t .  a n d  e v a l u a te s  t e r m
Ge t a r i t h m a t i c  te r m
F l o a t i n g  p o i n t  c o n s ta n t  f o r  P I
M a le - command NOT
Ge ts  te r m  i n  p a r e n th e s i s
Checks o n  P a r e n th e S i e  c l o s e d
Checke On P a r e n th e s i s  Ope n
Cheeks On Comma
Check . o n  c h a r a c te r s  i n  a c c u m u l a to r
Output o f  -
S y n t a x  
e r r o
r '

G o t .  v a r i a b l e
BASIC-command OR
BASIC-command AND
Comparison o p e r a t i o n s
BASIC-command OIM
Checks f o r  l a t t e r
C a l c u l a te s  p o i n t e r  t o  fi r s t  e r r a u
-
e l e m e n t
' l o o t i n g  p o i n t  c o n s ta n t  - 3 2 7 5 8
Change FP  C t o  INTE GE R
Output o r  ' B e d  s u b s C r i p t '
Ou tpu t o r  ' I l l e g a l
-
q u a r t i t y
.

C m Ic ula te a  a r r a y  s i r s
BAS IC- FunOtiOn IR E
B A S IC - func tIon P DS
Checks o n  d i r e c t - s o d s
Outpu t o f  ' I l l a g a l  d i r e c t '
Ou tpu t o f  ' U n d a f ' d  f u n c t i o n '
BASIC--commend DE F
Checks o r  F N  s y n ta x
B A S I C
-
F u n c t i
o n  
F
N

5 0 1 5 1 C
-
F u n e t l
e n  
S I
R S

S tr i n g  a d m i n i s t r a t i o n .  c a l c u l a t e  p o i n t e r  o n  s t r i n g
E s ta b l i s h  s t r i n g
Oarbaga c o l l e c t i o n ,  r a m o v e  unwa nte d  S i t t i n g ,
S tr i n g  c o n n e c ti o n  - * -
S tr i n g  a d m i n i s t r a t i o n  FRE S TR
B A S IC - func tion  CARS
B A S IC - func tion LE FTS
BAS E C- FunOtiOn R IGA IS
B A S /C - func tion M ID S
B A S IC - Func tion LE N
l e t  s t r i n g  p a r a m e te r
B A S IC - Func tIon AS C
Oa ts  b u t s  te r m  ( e - e 5 5 )
B A S IC - func tion  V AL
Oa ts  a d d r e s s  1 0  5 S S 3 S , a n d  b y t e  v a l u e  ( 0 - 2 5 5 )
Chang.. FAC t o  a d d r e s s - fo r m a t ( R a nge  0 - 6 5 5 3 5 )
B A S IC - func tion PEER
B A S I C
-
c o m m
a n d  
P O
K E

BASIC-commend WA IT
FAC F A G  •  0 . 5
M inus FAC -  c o n s ta n t  ( A / Y )  -  FA C
M inus FAC -  ORE  -  FA C
P lus  FAC -  c o n s ta n t  ( A / V )  -  FA C
P lus  FAC -  ARG •  FA C
Output o r  ' O v e r fl o w '
F l o a t i n g  p o i n t  c o n s ta n t  f o r  LOG
B A S IC - func tion  LOG
M u l t i p l i c a t i o n  FAC c o n s t a n t  ( A / V I  •  FAC
M u l t i p l i c a t i o n  FAG •  ARG •  FAC
ARS 'ra c o n s t a n t  C A /Y )
FAC •  FA G •  1 0
F l o a t i n g  p o i n t  c o n s ta n t  1 0
FAC •  FA C /1 0
FAC c o n s t a n t  ( A l Y )  F A C
FAC -  ARD/FAC
Outpu t o f  ' D i v i s i o n  b y  z e r o '
FAC •  c o n s ta n t  .
( A / Y )Accua4 F A C
ACOu/i3 ra FA C
V a r i a b l e  F A G
FAC •  ARO
ARG -  FAC
Round FAC
Get s i g n ,  o f  FAC
5 A 5 1 0
-
F u n c t
i o n  
5 0
1 4

B A S IC - Func tion 4 8 5
Compere c o n s ta n t  ( fl y )  . i t h  FAC
Change f r o m  FAC t o  i n t e g e r
B A S IC - func tion  OAT
Change A S C I I  t o  F l o a t i n g  p o i n t
F l o a t i n g  p o i n t  c o n s ta n ts  F o r  F l o a t i n g  p o i n t  t o  A S C I I
Outpu t o f  l i n a  num be r  a t  e r r o r  m e s s a ge
Outpu t o f  p o s i t i v m  i n t e g e r  num be r  ( 0 - 6 5 5 3 5 )
C ha ng. FAC t o  A S C I I  f o r m a t
F l o a t i n g  p o i n t  c o n s ta n t  0 . 5
B ina r y  num be r s  f o r  c ha nge  o r  FA C  t o  A S C I I
B A S I C
-
F u n c t i
o n  
s u
R

FAC -  C o n s ta n t  ( A / Y )  t o  t h e  powe r  o r  ( ( IC
FAC •  AP O t o  t h e  powe r  O F  FAC
F l o a t i n g  p o i n t  c o n s ta n t  f o r  E X P
B A S C C
-
F u n c t I
o n  
E X
P

S e r ie s  1  p o i g n e m i a l  c a l c u l a t i o n
S e r ie s  E  p o l g n o m i a l  C a l c u l a t i o n
F l o a t i n g  p o i n t  c o n s ta n t  f o r  RAD
B A S IC - func tion  RAO
Outpu t o f  ' B r e a k '
BSOUT O u tp u t  o f  c h a r a c te r
BASIN r a c o l v a  a  c h a r a c te r
= U T  m s ta b l i a h  O u tp u t- d e v i c e

SEI1E
1E124
SE1PA
SE155
15185
51168
SE1BE
SE IC7
SEIDA
SE219
sEees
s!2se
SE214
1E2E0

S▪ E33E
11370
SE1S4
SE3AF
BI N A
SE3BF
8E147
SE453

CABIN e s t a b l i s h  i n p u t
-
d e v i c e
BETIN g e t  a  c h a r a c te r
BASIC-comsand S Y S
BASIC-OCommend SAUE
BASIC-command V E RIFY
BAS IC- oc.mand LOAD
8451 C
-
c o m
m a n
d  
O
P
E
N

BASIC-command CLOSE
Get p s i
-
m a s t e
r s  
f o
r  
L
O
A
D  
e
n
d  
S
A
V
E

Get p a r a m e te r  f o r  OPEN
B A S I C
-
F o n c t i
o n  
0 0
5

B A S IC - func tion  S I N
B A S IC - func tion  TAN
F l o a t i n g  p o i n t  c o n s ta n t&  F o r  S I N  e n d  COS
B A S IC - func tion  ATN
F l o a t i n g  p o i n t  c o n s ta n ts  F o r  ATA
BASIC N M I j u m p  I n
BASIC c o l d  s t a r t
Copy o r  t h e  CARGET r o u t i n e
S ta r t  v a l u e  f o r  t h e  AND f u n c t i o n
I n i t i a l i z e  RAM F o r  BAS IC

Ta b le  o f  B A S IC  v e c to r s
Load BAS IC  v e c to r s

1S7 - 170
1 7 1
-
2 5 5

8AM FORMAT 1 5 4 1  -  TRACE 1 0  SECTOR •

BYTE NUIBE R CONTE NTS  D E F I N I T I O N

18

55
3

5
6

le
, . . . E T C  DOWN T O . . .
141
141
142
141
144- 15B
1 6 0
-
1 5 1
I 5 e
-
1 5
3

154
155- 156

160

151

Track  o f  n o w t  d i r e c t o r u  b l o c k .  A l w a y s  1 8
S e c tor  o f  n e s t  d i r a c t o r u  b l o c k -  A l w a y s  1
AS CII c h a r a r a c ta r  A  i n d i c a t i n g  1 5 4 1 / 5 1 / 7 1 / 4 0 4 0  fo r m a t
D ouble  s i d e d  fl a g .  I g n o r e d  o n  1 5 4 1
Number o f  s e c t o r  • v e l l a b l a  o n  t r a c k  1
Track  1 ,  s e c t o r  0 - 7  a v a i L a b i l i t u  m a p
Track  I .  S e c to r  8
-
1 5  
a i m i l a b i l
i t g  
m a
p

Track  1 ,  s e c t o r  1 7
-
2 3  
a v a l l e b i l i
t u  
m a p

Number o f  s e c t o r  a v a i l a b l e  o n  t r a c k  2
Track  2 ,  s e c t o r  0  7  a v a i l a b i l i t y  map
Track  2 .  s e c t o r  9 - 1 6  a v a i l a b i l i t y  a m p
Track  2 .  s e c t o r  1 7 - 2 3  a v a l l a b i l i t u  m a p

Nuebor o r  m a c to r  a v a i l a b l e  o n  t r a c k  3 5
Track  3 5 ,  s e c t o r  0 - 7  a v a i l a b i l i t y  m a p
Track  3 5 .  s e c t o r  8 - 1 6  a v i l i k a b i l i t u  m op
Track  3 5 .  s e c t o r  1 7
-
E 3  
e v a i l a b l l i t
g  
m a p

Disk na m e  pa dde d w i t h  s h i f t e d  s pa c e s  IC A R S ( 1 5 0 ) 3
S h i f te d  s pa c e  CC/M S ( 150 ) 1
Disk I D
S h i f te d  s pa c e  IC A R S ( 1 6 0 /1
AS CII r m p r e s a n ts t i o n  o r  e a  . h i c h  e r a  r e a p e C t i v e l y  t h e
DOS v e r s i o n  ( e )  fo r m a t  t u p e  i 5 9 e m 1 / 5 1 / 7 1 / s e 1 e i 2 0 3 e
S h i f te d  s pa c e s  I C H M 1 5 0 1 1
N u l l s  CCAR1( 2 ) 1 , n o t  u s e d

1571 D r i v e  e s  a bov e  e . c e p t ,
-

1 D o u b l e  s i d e d  fl e g
.
1 8 0
-
0 0 v b l e  S i d e d _  
1 1 0 0 . r a 5 i n g 1 e  
S i d e d

171- 220  N u l l s  I C B M S ) ) ,  n o t  Wile d
2 2 1 - 2 3 7  N u m b e r  o f  s e c to r  a v a i l a b l e  t r a c k  3 5 - 5 e

te a c h s e c t o r  b w  mmch b y t e )
239 0  N u m b e r  o f  s e c t o r  a v a i l a b l e  t r a c k  5 3

( a lwa us  e ‘  a l l  s e c t o r .  a l l o c a t e d
239 - 244  N u m b e r  s e c to r  a v a i l a b l e  t k  SA- SS Immch t k  b u  m ach b u t e )
2 4 5 - 2 5 0  N u m b e r  s e c t o r  a v a i l a b l e  t k  6 0 - 6 S te a c h  t k  b y  e a c h  b g t e i
2
.
5
1
-
E
5
6  
N
u
m
b
e
r  
s
e
c
t
o
r  
a
v
a
i
l
a
b
l
e
,  
t
k  
6
5
-
7
0
(
O
O
O
h  
t
k  
b
y  
e
a
c
h  
b
y
t
e
)

PROGRAM F I L E  FORMAT

BYTE D E F I N I T I O Nmmwm
FIRS T SECTOR
O. 1  T r a c k  a n d  s e c to r  o f  n e w t  b l o c k  i n  pr ogr a m  fi l e  1
2 , 3  L o a d  a ddr e s s  o f  pr ogr a m
4 - 2 5 5  N e x t  2 5 2  b u t t , .  o f  p r g  i n f o  s t o r e d  a s  i n  c om p e e m . ik e y v or ds  to k a n i z e d ;

REMAINING FU LL SECTORS
O, 1  T r a c k  a n d  s e c to r  o f  n e s t  b l o c k  i n  pr ogr a m  r i i e l
2 - 2 5 5  N e s t  2 5 4  b u te s  o F  p r g  i n f o  s to r e d  am i n  comp a m m .( k a uwor ds  to k e n i z e d )

FINAL SECTOR
0 ,1  N u l l  ( S OS ) ,  f o l l o w e 4  b y  num be r  o f  v a l i d  d a t a  b y ta s  i n  s e c to r

La s t b y t e s  o f  p r g  i n f o  s to r e d  a s  i n  comp m e m .( k a uv or ds  to k e n i z e d ) . T h e
end o f  a  BAS IC F i l e  i s  m a r k e d b y  t h r o e  z e r o  b y te s  i n  a  r a w  A n y
r e m a ining b u te s  i n  t h e  s e c to r  a r e  ga r ba ge  a n d  mau b e  i g n o r e d .

SEDuENTIAL F I L E  m e n e t

BYTE D E F I N I T I O N
e w e .
ALL BUT F IN A L SECTOR
6 .1  T r a c k  a n d  s e c to r  o r  n e x t  s e q u e n t i a l  d a t a  b l o c k
E - 255 2 5 4  b y te s  n f  d a t a

YOUR COMMODORE SERLOUS USERS GUIDE
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COMMODORE PROGRAMMING

FINAL SECTOR
1.1 N u l l  ( 1 0 0 ) ,  f o l l o w e d  b g  num be r  o f  v a l i d  d a t a  b u te s  i n  s e c to r
E . ' '
,  
L
a
s
t  
b
u
t
e
s  
o
f  
d
a
t
a
.  
A
n
u  
r
e
m
a
i
n
i
n
g  
b
u
t
e
s  
a
r
e  
g
a
r
b
a
g
e  
c
a
n  
b
e  
i
g
n
o
r
e
d

BYTE D E F I N I T I O N

DATA BLOCK
1.1 T r a c k  a n d  s e c t o r  o r  n e x t  d a t a  b l o c k
1-255 2 5 4  b u te s  o f  d a t a .  E m ptu r e c o r d s  c o n t a i n  S V F ( O i l  b i n a r g  one s .)  i n  t h e

fi r s t  b y t e  f o l l o w e d  bw S OO C a l l  b i n e r u  x e r o e s )  t o  t h e  e n d  o f  t h e
r e c or d .  P e r t i a l l y  fi l l e d  r e c o r d s  a r e  pa dde d w i t h  n u l l s  ( 1100)

SIDE SECTOR BLOCK
0-1 T r a c k  a n d  s e c to r  o f  n e x t  a i d e  s e c to r  b l o c k
2 S i d e  s e c t o r  num be r  ( O - S )
3 R e c o r d  l e n g t h
4.5 T r a c k  e n d  S e c to r  o f  fi r e t  s i d e  s e c to r  ( num be r  0 )
6-7 T r a c k  e n d  s e c t o r  o f  s e c ond  s i d e  s e c to r  ( num be r  1 )
8-8 T r a c k  a n d  s e c t o r  o f  t h i r d  s i d e  s e c to r  ( num be r  2 )
10-11 T r a c k  a n d  s e c t o r  o f  f o u r t h  s i d e  s e c t o r  ( num be r  3 )
12-13 T r a c k  a n d  s e c t o r  o f  fi f t h  s i d e  s e c to r  ( num be r  4 )
14-1S T r a c k  a n d  s e c t o r  o f  s i x t h  s i d e  s e c to r  ( num be r  5 )
16-25S T r a c k  e n d  s e c t o r  p o i n t e r s  t o  1 2 0  d a t a  b l o c k s

DIR F ILE  r e e ne T ,Te e c e  l e  SECTORS 1
-
1 9BYTE

ammw.

0.1 t r a c k  a n d  s e c to r  o r  n e x t  d i r e c t o r u b l o c k
2-31 F i l e  e n t r y  1
34-63 r i l e  ent ry  e
56-95 fi / e  • n t r g  3
98-127 r i t e  e n t r y  4
131 1 5 9  F i l e  a n t r g  S
162.191 F i l m  e n t r g  5
1 9 4
-
2 2 3  
F
i
l
e  
a
n
t
r
u  
7

2 2 6
-
2 5 5  
F
i
l
e  
•
n
t
r
u

STRUCtURE OF EACH IN D IU ID U A L DIRECTORY ENTRY

BYTE

1-2
3
-
1
1
3

19.20
21
22-25
2E-27
9 3
-
2 9

1 2 5 . tupe

ERIUL ADDRESS

DE FIN;110N

CONTENTS D E F I N I T I O N

BEI D E C I M A L- -
same
steel
saw
10003 3
00109 9
$00064007 6 - 7
10108 0 0 0 5  0 - 9
10010 0 0 0 8  1 e - 1 1
$000:11000 1 2 - 1 3
1001E 0 0 0 F 1 4 - 1 5
$00:2 0 0 1 3  l a - l a
81019-0016 2 1 1 - 2 1
001E - 0017 2 2 - 2 3
aae2e-0ee1 3 e - 3 3
at e t a-mi 4 9
-
4 9

N O N  5 7
13038 5 5
1003O 6 1
0103F 5 3
18037 6 7
10837 7 1
10249 7 3
11004A 7 4
II0151 9 1
10069 1 0 5
M E M  1 0 6
001EF-0070 1 1 1 - 1 1 e
01077 1 1 9
10170 t e e
13079 1 2 1
StO7A 1 2 2
1007C 1 2 4
0/07D 1 2 5
1107T 1 2 7
M OW 1 2 6
10191 1 2 9
11052 1 3 0
$0883 1 3 1
18094 1 3 0
10085 1 3 3
11000-0000 1 3 S
-
1 4 1
11139-0095 1 4 9 - 1 4 9
1 1 2 1
1
- 0 0 9
A  
1 5
3
-
1 5
9

01010-0050 1 5 5
-
1 5 5
010BZ-005E 1 5 7 - 1 5 9
0019F-00A0 1 5 5
-
1 5 0
10101-00A2 1 6 1 - 1 6 2
1/1A3-00A1 1 6 3 - 1 6 9
11105 0 0 A 5  1 6 5 - 1 E 8
11186 & fe n  1 0 1 - 1 8 5
11011-0000 1 0 7 - 1 5 2
$11C1-0006 1 9 3 - 1 5 5
11027- 00= 1 5 5 - e e 4

RELATIVE F I L E  r o m A t

F i l e  tw e e  O R
.
m i l  
w i t h  
1 1 0 0  
t o  
i n d
i c a
t e  
p r
o p
e r
l u  
c l
o
s
e
d  
f
i
l
e
.

( i f  ° F r e d  w i t h  S CO i n s te a d ,  fi l e  a s  l o c k e d )
TYPES. 0  -  D E Le te d

I -  S E D u e n ti a l
-  PROGram

3 U 5 E R
4 R E L a t i v e

Truck  a n d  s e c t o r  o f  fi r s t  d a t a  b l o c k
F i l e  name pa dde d w i t h  s h i f t e d  s pa c e s
Rel fi l e  o n l y .  T r u c k  a n d  s e c t o r  o f  fi r s t  s i d e  s e c to r
Rel fi l e  o n i g .  R e c o r d  l e n g t h
UNUSED
Track e n d  S e c to r  O f  r e p l a c e m e n t fi l e  d u r i n g  a n  OSAUforSOPEN
Number O f  b l o c k s  i n  fi l e .  s t o r e d  S e  S  t w o
-
b y t e  i n t e g e r  i n

normal l o - b u t e  h i  b u t s  fo r m a t

1541 MEMORY MAP

DESCRIPTION

Command c o d e  f o r  b u r r e r
Command c o d e  f o r  b u f f e r
Command c o d e  f o r  b u f f e r  2
Command c o d e  f o r  b u f f e r  3
Command c o d e  f o r  b u f f e r  4
Track  a n d  s e c t o r  f o r  b u t t e r  0
Track  a n d  s e c to r  f o r  b u f f e r  1
Track  e n d  s e c t o r  f o r  b u f f e r  a
Track  a n d  s e c to r  f o r  b u r n e r  3
Track  e n d  s e c to r  f o r  b u f f e r  4
10 f o r  d r i v e  0
ID f o r  d r i v e  1
ID
Fla g  f o r  h e a d  t r a n s p o r t
B u f fe r  p o i n t e r  f o r  d i s k  c o n t r o l l e r
C ons ta nt 9 .  m a r k  f o r  b e g i n I n g  o f  d a t a  b l a c k  h e a d e r
P a r i tg  f o r  d a t a  b u f f e r
D r iv e  num be r  F o r  d i s k  c o n t r o l l e r
B ur r e r  num be r  f o r  d i s k  C o n t r o l l e r
Number o f  s e c to r s  p e r  t r a c k  f o r  f o r m a t i n g
C One te nt 7 .  m a r k  f o r  b e g i n i n g  o f  d a t e  b l o c k  h e a d e r
S tack  p o i n t e r
S te p c o u n te r  f o r  h e e d  t r a n s p o r t
A c tua l  t r a c k  num be r  F o r  F o r m a t t i n g
S te p s i z e  f o r  s e c t o r  d i v i s i o n  ( l O )
Number o f  r o a d  a t te m p ts  C S )
P o i n te r  t o  a d d r e s s  F o r  M  e n d  0  commands
D e v ic e  num be r  •  S e i l  C 3 2  d e e )  r o r  L i s t e n
D e v ic e  num be r  I  5 4 0  ( 6 4  d e o ]  f o r  T a l k
F la g  f o r  l i s t e n  ( 1 , 0 )
F la g  f o r  t a l k  ( I / O )
F la g  f o r  ATM  f r o m  s e r i a l  b u s  r e c e i v i n g
Fla g  f o r  E 0 1  r r o e  s e r i a l  b u s
D r iv e  num be r
Treck  num be r
S e c tor  num be r
Chennel num be r
S econderu a d d r e s s
5eO0ndaru a d d r e s s
D a ta  b u t e
Work s to r a g e  f o r  d i v i s i o n
A c tue l  b u f f e r  p o i n t e r
Address o f  b u f f e r  ta  s i ine o
Address o f  b u t t e r  1  S 0 9 0 0
Address o f  b u f f e r  e  511500
Address  o f  b u t t e r  3  5 0 8 0 0
Address o r  b u f f e r  4  5 0 7 0 0
P o i n te r  C O i n p u t  b u f f e r  s e e e e
P o i n te r  t o  b u f f e r  e r r o r  message  0 0 2 0 5
Record num be r  L O ,  b l o c k  num be r  L O
Record num be r  H I .  b l o c k  num be r  H I
W r i te  p o i n t e r  f o r  RE L fi l e
Record l e n g t h  f o r  RE L fi l e

S0004 2 1 2
00005 2 1 3
10005 2 1 4
50007 2 1 6
000E7 2 3 1
sOOFS 2 4 9
00100 - 0195  2 5 6 - 3 2 S
50200 - 0228  5 1 2 - 6 5 2
SOP9A 566
30.256 G O O
15259 6 0 1
53254 E m e
$0279 5 2 9
50276 6 3 2
$0297 E 8 3
10290 0 2 5 4  6 4 1 1
-
5 9 4
50215 - 0295  5 4 5 - 5 4 9
10208- 02F9 7 2 5 - 7 5 1
$02FA-112FC 7 5 2 - 7 5 9
$0300 0 3 FF  7 5 9 - 1 0 2 3
1 1 0 4 0 0
-
8 4 f f  
1 0
2 4  
1
2
7
9

S 0 S 2 0 - 0 5 ff 1 2 9 8
-
1 5 3 5
10600- 0E FF 1 5 3 5
-
1 7 5 1
S Ir 0 0 - 0 7 FF 1 7 9 e - e 0 4 7

The f o l l O w i n g  l i s t  a r e  t h e  e r r o r  m e s s a ge s  t h a t  t h e  DOS  c a n  r e c o g n i s e .  N o t e
th a t  T T  a n d  5 5  d e n o te  T r a c k  a n d  S e c to r  r e m p e c t i v e l u .

ERROR NJMBER

0 0 . 0 6 , 0 0  0 0

20,READ E R R OR ,TT.5 5

e l.R FA D  E R R OR ,TI.S S

22.RE 80 ER11011,TT.SS

e i  REAM E RROR.TT.S S

24.11EAD E RROTI,TT.55

25.WRITE  E RR011.17.S S

27.READ E R R OR ,TT.5 5

Rii,SYNTAX E R R OR .0 0 .0 0

31.5YNTAX E R R OR .0 0 .0 0

32.SYNTAX E R R OR ,0 0 .0 0

33,5YNTA5 ERROR 0 0 . 0 0

34.S4NTAX E R R OR ,0 0 .0 0

35 .F1LE  NOT FOU N 0 .0 0 ,0 0

P o i n te r  i n  r e c o r d  f o r  R E L fi l e
S ide  s e c to r  num be r
P o i n te r  t o  d a t a  b l o c k  i n  S i d e  s e c to r
P o i n te r  t o  r e c o r d  i n  RE L fi l e
F i l e  t u e e
B u ffe r  num be r
S tack
B u ffe r  f o r  command s t r i n g
F i l e  t u p a
Record l e n g t h
Track  s i d e  s e c to r
S e c tor  s i d e  s e c to r
Le ngth o f  i n p u t  l i n e
Number o f  fi l e  names
F i l e  c o n t r o l  e e th e d
Track  o f  a  r i l e
S e c tor  o f  a  fi l e
B ur r e r  f o r  e r r o r  mmmmm ges
Number o r  f r e e  b l o c k s
B u ffe r  0
Burner  1
B u ffe r  2
B u ffe r  3
B u ffe r  4

1591 D IS K  ERROR MESSAGES
AND TWE IR  CAUSES

DESCRIPTION

This  measage  o c c u r .  whe n t h e  l a s t  d i s k  o p e r a t i o n
was e r r o r  f r e e  o r  i f  n o  command o r  d a t a  wa s  s e n t
a f t e r  t h e  l a s t  e r r o r  m e s s a ge .

Th is  e r r o r  m e a ns  t h a t  t h e  ' h e a d e r '  o f  a  b l o c k  we e
not f o u n d .  I t  L S  u e V e l l i j  t h e  r e s u l t  o f  a  d e f e c t i v e
d i s k .  I T  a n d  S S  d e s i g n a te  t h e  t r a c k  e n d  s e c to r  i n
whic h t h e  e r r o r  o c c u r e d .  Remedu c h a n g e  t h e  d i s k ,

The SYNC m a r k e r  o f  a  b l o c k  wa s  n o t  f o u n d .  T h e
C l u e ,  maw b e  h e  u n fo r m a tte d  d i s k ,  o r  n o  d i s k  i n  t h e
d r i v e .  T h i s  e r r o r  c a n  a l s o  b e  c e us e d b u  e il im a ligne d
r e e d / w r i te  h e a d .  Remedu. E i t h e r  i n s e r t  •  d i s k e t t e
and For m a t t h e  d i s k ,  o r  h e v e  t h e  he a ds  a l i g n e d .

Th is  e r r o r  means  t h a t  a  c he c k s ,m  e r r o r  h a
Oe tur a d i n  t h e  he a de r  o f  a  d a t a  b l o c k ,  w h i c h  c a n
be c a uge d b u  t h e  i n c o r r e c t  w r i t i n g  o f  a  b l o c k .

Th is  e r r o r  I m p l i e s  t h a t  a  d a t a  b l o c k  we e  r e e d  I n t o
the  0 0 5  b u f f e r ,  b u t  a  cheokeum  e r r o r  o c c u r e d .  O n e
Or m or e  d a t a  b i t e s  a r e  i n c o r r e c t .  R e e e du.  S a v e  a s
menu fi l e s  a s  p o s s i b l e  o n t o  a n o th e r  d i s k e t t e .

Th is  e r r o r  & l e o  r e s u l t s  Fr om  a  checksum e r r o r  i n
the  l e t a  b l o c k  o r  i n  t h e  p r e c e d i n g  d a t a  h e a d e r ,
I n c o r r e c t b y te s  h o v e  be e n  r e a d .  R OM ON : S ame e s  2 3

Th ie  I S  a c t u a l l u  a  UE R1FY  e r r o r .  A f t e r  w r i t i n g
ev e r u b l o c k  t h e  d a t a  i s  r e e d  a g a i n ,  c h e c k e d
a g a i n s t t h e  d a t a  i n  t h e  b u f f e r .  T h i s  e r r o r  i s
produced I f  t h e  d a t a  a r e  n o t  i d e n t i c a l .  R e m e dy .
Repeat t h e  command t h a t  c a us e d  t h e  e r r o r .  I f  t h i s
does n o t  w o r k ,  t h e  c o r r e s p o n d i n g  b l o c k  m us t b e
loc k e d o u t  f r o m  f u r t h e r  u s e  b g  t h e  B l o c k
-
a l / 0 0 S M

commend.

25.WR1TE PROTECT 1314.11',55 A n  a t te m p t  w a s  made t o  w r i t e  t o  a  d i s k  w i t h  t h e
w r i te  p r o t e c t  t a b  o n .  R e m e du R e m o v e  t h e  t a b .

A checkaum e r r o r  o c c u r r e d  i n  t h e  h e a d e r  o f  a  d a t a
b loc k .  R e m e dy , R e p e e t  command o r  r e s c u e  b l o c k .

29.WRITE  E RROR.TT,S S  A f t e r  w r i t i n g  e  d a t e  b l o c k ,  t h e  SYNC c h a r a c te r s  o f
the  n e x t  d a t a  b l o c k  w e r e  n o t  r o u n d ,  R e m e du. F o r m a t
th e  d i s k  a g a i n ,  o r  e x c ha nge  i t .

2 9 .0 I5 X  I D  mIS mATCH.TT,55  T h e  I D  i n  t h e  0 0 5  memoru d o e s  n o t  a g r e e  w i t h  t h e
ID o n  t h e  d i s k e t t e .  T h e  d i s k e t t e  we e  e i t h e r  n o t
i n i t i a l i t e d  o r  t h e r e  i s  a n  e r r o r  i n  t h e  h e a d e r  o r
•  d a t a  b l o c k .  R e m e du. I n i n i a l l . a  d i s k e t t e _

A commend wa s  s e n t  o v e r  t h e  command c h a n n e l  t h a t
the  0 0 5  CChild n o t  u n d e r s ta n d .  Remedg C o r r e c t  Cold.

A commend we e  n o t  r e c o g n i x e d  b u  t h e  DOS . Remedy ,
DO n o t  u s e  t h e  command.

the  command s e n t  o v e r  t h e  commend c h a n n e l  w e e  ov e r
90 c h a r a c te r s .  R e m e dg. S h o r te n  t h e  command.

A w i l d c a t &  (
-
m
-  o r  
" ? " )  
w a
s  
u s
e d  
i
n  
e
n  
O
P
E
N  
o
r

SALT commend. Remedu. R e m ov e  w i l d c o r d .

Ihe  DOS c a n n o t fi n d  t h e  F i l e n a m e  i n  a  command. T h e
cause maybe  a  c o l o n  wa s  f o r g o t t e n  a f t e r  t h e  c a d .
word. R e m e dy , C he c k  commend.

User pr ogr a m  o r  t i p s  ' LIS P '  w a s  n o t  fo u n d  f o r
eu to m a ti c  e x e c u t i o n .  Remedy . C h e c k  fi l e n a m e .

SCRECORD NOT P RE S E NT.00 ,00  A  r e c o r d  wa s  a ddr e s s e d  i n  a  r e l a t i v e  d a t a  F i l e
th e t  h a s  n e t  u e t  b e e n  w r i t t e n .  W h o ,  w r i t i n g  a
r e c or d t h i s  i s  n o t  r e a l l u  a n  e r r o r .  Y o u  c a n  a v o i d
t h i s  e r r o r  m e s s a ge  i f  g o u  w r i t s  t h e  h i g h e s t
r e c or d num be r  o f  t h e  fi l e  w i t h  CHRS ( 255)  whe n
i n i t i a l i z i n g  i t .  T h i s  e r r o r  w i l l  n o  l o n g e r
occur  u p o n  l a t e r  a c c e s s .

S1,0UERFLOW I N  RE CORD.00 ,00  T h e  num be r  o f  c h a r a c t e r .  s e n t  whe e  w r i t i n g
r e c or d I n  a  r e l a t i v e  fi l e  wa s  g r e a t e r  t h a n  t h e
r e c or d l e n g t h .  T h e  exc ises  c h e r e c te r s  a r e  i g n o r e d .

5 2 ,F ILE  TOO LARSE,1110.00 T h e  r e c o r d  num be r  o f  a  r e l a t i v e  fi l m  i s  t o e  b i g ,
th e  d i s k e t t e  d o e s  n o t  h a v e  o r m . g h  c a p a c i ty .  % m e th
Use a n o th e r  d i s k e t t e  o r  r m d , c e  t h e  r e c o r d  num be r .

YOUR COMMODORE SERIOUS t'SERS GUI DE
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60.1101TE F I L E  OP FN ,0 0 ,0 0

6 1 ,F1 LE  NOT OP E N .0 0 .0 0

6 2 ,F ILE  NOT FOUNC.00  0 1

. ] . F I L E  E X /S TS ,0 0 .0 0

HEX D E C

SOO l e e  E ND
181 1 2 9  FOR
SH8 1 3 0  NEXT
853 1 3 2  DATA
181 1 3 2  I N P U T ,
1145 1 3 3  IN P U T
SSE 1 3 4  D IM
187 1 3 5  READ
$88 1 3 6  LE T
189 1 3 7  GOTO
SHA 1 3 8  RUN
SOO 1 3 5  E •
$EIC 1 4 0  RESTORE
180 I I I  00S UB

Ar a t t e m p t  mam e s d e  t o  OPEN a  fi l e  t h a t  h a d  r a t
been p r e v i o u s l y  b e e n  CLOSEd a f t e r  w r i t i n g .  Remedy .
Use mode ' I I '  i n  t h e  OPEN cOmmerd t o  r e e d  fi l e .

A fi l e  wa s  a c c e s s e d t h a t  h a d  n o t  b e e n  OP E Ned.
Remedy O P E N  t h e  r i l e  OT c he c k  t h e  fi l e n a m e .

An e t t e m p t  wa s  made  t o  I c e d  a  pr ogr e m  o r  o p e n  a
✓i l e  t h a t  d o e s  n o t  e x i s t  o n  t h e  d i s k .  Remedy .
Check t h e  F i l e n a m e .

An a t t e m p t  wa s  mods t o  e s t a b l i s h  a  ne w fi l e  w i t h
the  na m e  o f  a n  e x i s t i n g  fi l e  o n  t h e  d i s k .  Remedy-
Use d i r F a r e n t  na m e  O r  u s e  @ O.

6 4 ,F ILE  TY P E  M IS M ATCH.00 ,00  T h e  fi l e  t y p e  u s e d  I n  t h e  OPEN commend dOe s  n o t
a gr e e  w i t h  t h e  fi l m  t y p e  i n  t h e  d i r e c t o r y .  Remedy
C or r e c t fi l e t y p e .

•  B L U C K , T T . 5 9  T h i s  meesege  I s  g i v e n  I n  a s s o c i a t i o n  w i t h  t h e
B l o c k - e l l o c a te  command whe n t h e  s p e c i f r e d  b l o c k  i s
no l o n g e r  f r e e .  I n  t h i s  c a s e ,  the  DOS  s u to e s t1 c a 1 1 y
searches  f o r  a  f r e e  b l a c k  w i t h  a  h i g h e r  s e c t o r  a n d
/ o r  t r a c k  num be r  a n d  g i v e s  th e s e  v a l u e s  a s  t h e
tr a c k  a n d  s e c t o r  num be r  i n  t h e  e r r o r  m e s s e ge  I F
no b l o c k  w i t h  a  g r e a t e r  num be r  i s  f r e e ,  t w o  z e r o e s
w i l l  b e  g i v e n .

SE. ILLE GAL T i  o r  S S .TT ,S 5  I f  y o u  a t te m p t  t o  u s e  a  b l o c k  w i t h  t h e  b l o c k
Commands t h a t  d o e s  n o t  e x i s t ,  t h i s  e r r o r  i s  t h e n
r e tu r n e d .

87 ,ILLE GAL I T  o r  S S ,TT,S S  T h e  t r a c k
-
s e c t o r  c o m b l n e t l e n  
o f  
a  
fi l e  
p r o d u c e
s  
a

n o n
-
e x i
s t e
n t  
t
r
o
c
k  
o
r  
s
e
c
t
o
r
.

70,NO CHANNE 1.00 .00  A n  a te m p t we e  s e d e  t o  o p e n  m or e  fl t e s  t h a n
c ha nne ls  e v a i l e b l e  o r  a  d i r e c t  a c c e s s  c h a n n e l
is  a l r e a d y  r e s e r v e d .

•  E R R O R . T T . 5 5  T h e  number  o f  f r e e  b l o c k s  i n  t h e  DOS s to r a g e  doe s
n o t a g r e e  w i t h  t h e  BAM . U s u a l l w  t h i s  means  t h e
dis k  ha S  n e t  b e e n  i n i t i a l i X e d .

7 2 ,0 I5 K  F U L L . 0 0 . 0 0  F e w e r  t h e n  t h r e e  b l o c k ,  a r e  f r e e  o n  t h e  d i s k  o r
the  maximum number  o f  d i r e c t o r y  e n t r i e s  h a v e
been u s e d .  ( 1 4 4  O n  t h e  1 5 4 1 ) .

73,COm DOS w . 2 6  1 5 4 1 . 0 0 . 0 0  T h e  message  i s  t h e  powe r - up  meireage o f  t h e  1 5 4 1 .
As a n  e r r o r  m e s s a ge , a t  a p p e a r .  whe n a n  a t te m p t  i s
made t o  w r i t e  t o  a  d i s k  t h a t  w e e  n o t  f o r m e t t e d
. 1 t h  t h e  same DOS  v e r s i o n .

74,DRIV E  NOT R E A D y ,0 0 .0 0  T h e  d r i v e  d o e s  n o t  N e v e  a  d i s k e t t e  i n s e r t e d .

75,FORMAT SPEED E R R OR ,0 0 ,0 0  T h i s  e r r o r  o n l y  o c c u r s  o n  t h e  CBM n e s e .  I t
i n d i c a te s  a  d e v i a t i o n  f r o m  t h e  nor m a l  r e v o l u t i o n
speed w h i l s t  r o r a e t t i n g .

11111140AR0 CON KEYWORD TOKENS

HHEX D E C  H E Y  D E C  E X  D E C  H E X  D E C—.... . .
:121 3 2  S P A C E  1 1 4  I R E  3 4  D IM  3 67 C $ A 5  1 6 9  S TE P

A00121 3 3  .  $ 4 1  6 0  0  5 8 7  1 3 5  READ S A A  1 7 0  •
122 3 4  1 4 5  6 5  E  1 0 0  I 3 6  LE T S O B  1 7 1  -  M INUS
123 3 5  •  1 4 6  7 1  F  1 8 9  1 3 7  GOTO S A C  1 7 2  m M ULTIP LY
1.24 3 8  S  5 4 7  7 1  G  S B A  1 3 8  RUN S A D  1 7 3  /  D I V
125 3 7  %  S 4 0  7 2  H  1 8 8  1 3 9  I F  S A E  1 7 4  •  POWER
126 3 0  a  5 4 9  7 3  I  S E C  1 4 0  RESTORE S A P '  1 7 5  AND
127 3 9  •  I N A  7 4  J  1 8 0  1 4 1  ( IOSUB S e a  1 7 5  OR
12.8 M O  C  S 4 8  7 5  i t  S E I E  1 4 2  RETURN 5 8 1  1 7 7  )  OTR  THAN
129 4 1  )  1 4 C  7 6  L  S O F  1 4 3  REM 1 1 1 2  1 7 0  m EQUAL
12A 1 2  •  $ I D  7 7  0 1  5 9 . 0  1 4 4  S TOP
320 4 3  a  S 1 E  7 1  N  1 9 1  1 4 5  ON : :
,
T  Z  s
<
6 ,
1
, ,  T H A N

LESS

120 4 4  S I F  7 9  0  1 5 2  1 4 6  WA IT $ 8 5  1 8 1  I N T
120 4 S  -  I S O  8 0  P  5 5 3  1 4 7  LOAD $ 8 6  1 8 2  ABS
SZE 4 8  .  1 5 1  B 1  O  1 5 4  1 4 6  SAVE S B 7  1 8 3  US R
12F 4 7  /  I S ?  O P  R  1 5 5  1 4 9  V E RIFY  I B S  1 8 4  FRE
530 4 B  0  1 5 3  0 3  5  1 9 6  1 5 0  DE F 5 8 5  I O S  P US
131 4 9  1  5 5 4  0 1  T  1 9 7  1 5 1  POKE S B A  I B S  S OR
132 5 0  2  1 5 5  0 5  U  $ 9 8  1 6 2  P RINTS  S E I B  1 8 7  RND
233 5 1  3  1 1 5 6  8 6  U  1 5 9  1 5 3  P R IN T I O C  1 0 0  LOG
134 5 2  4  1 5 7  0 7  N  S H A  1 5 4  CDNT S O D  1 0 9  E X ?
135 5 3  5  I S O  B B  X  1 9 0  1 5 5  L I S T  $ B E  1 9 0  COS
136 5 4  6  I 0 9  8 9  V  1 9 0  1 5 6  CLR S B F  1 9 1  S I N
137 S S  7  S S A  9 0  2  1 9 0  1 5 7  CM 0 S C !  1 9 2  TA N
138 S G  a  1 5 8  5 1  C  S S E  1 5 8  SYS S C 1  1 9 3  ATM
139 5 7  9  1 5 C  5 2  i  1 9 F  1 5 9  OPEN 5 0 2  1 5 4  PEEK
130 5 0  :  S S D  9 3  3  S A O  1 6 0  CLOSE 1 C 3  1 9 5  LE N
138 5 9  1  I S E  5 4  •  1 0 1  1 8 1  GE T S O 4  1 5 6  S TRS
S3C S O  (  S S P  9 5  L.A R R OW S A P  1 5 ?  NEW 1 0 5  1 9 7  V A L
1311 6 1  m  $ O O  1 2 8  E NO 1 0 3  1 6 3  TAB(  S C 6  1 9 6  AS C
13E 6 2  k  1 8 1  1 2 9  FOR 1 0 4  1 6 4  TO 1 0 7  1 9 9  CHRS
13F 6 3  7  1 8 2  1 3 0  NE X T S A S  1 8 6  F N  S C O  a s s  LE FTS
1140 6 4  @  1 0 3  1 3 1  DATA 1 0 8  1 8 8  S P Ct 1 0 9  2 1 1  R IGH TS
141 6 5  A  5 8 4  1 3 2  INP UTS  1 0 1  1 6 7  THE N S C A  a g e  m i o s
sse 5 5  B  1 6 5  1 3 3  IN P U T 1 0 8  1 8 1 3  NOT S C B  2 0 3  a o

5TANDARD COM M O TOKENS

HEX DE C H E X  DE C

IAA 1 7 0  •
SAB 1 7 1  -
SAC 1 7 2  •
SAD 1 7 3
SAE 1 7 4  ( P OWE R/
SAP 1 7 S  AND
SHO 1 7 6  OR
5131 1 7 7  k
Sae 1 7 8  -
1103 1 7 9
1114 z e e  S GN
585 1 1 1  I N T
SOO lee Atm
S07 1 0 3  L,SR

105 2 1 3  E LS E
106 2 1 4  RESUME
507 P I S  TRAP
108 2 1 E  TRON
5119 2 1 7  TROVE
SOA 2 1 8  SOUND
SDB 2 1 9  UDL
SOC e e o  AUTO
IDO ? e l  PLJOEF
$DE P P P  GRAPHIC
IDE 2 E 3  P A IN T
S E ! 2 2 4  CHAR
* E l 2 2 5  BOX
3E? 2 2 8  C IRCLE

$BE 1 1 2  RETURN
SOF 1 4 3  REM
SHO 1 4 4  S TOP
191 1 4 5  DN
59P 1 4 6  WA IT
593 1 4 7  Lon
554 1 4 6  SAVE
295 1 4 5  uE R IFY
$96 1 5 6  DE F
$97 1 5 1  POKE
150 1 5 2  P R I N T .
159 1 5 3  P R IN T
150 1 5 4  CUNT
598 1 5 5  L I S T
19C I 6 6  CND
SSD I S ?  CLR
s9E I S O  5 Y 9
SSE 1 5 9  OPEN
SAO 1 8 0  CLOSE
s ni 1 6 1  GE T
sAE 1 5 2  NEW
S a l 1 6 3  TAB(
SA4 1 6 4  T O
105 1 6 5  E N
SA6 1 6 5  SAC<
107 1 6 7  THE N
SAO 1 6 8  NOT
SOS 1 6 5  S TE P

HEX D E C

SCE S l ie  2 0 6  2  P O T
SCE 1 0 3  2 0 8  3  B U M P
SCE 1104 2 0 8  4  P E N
SCE $ 0 5  2 0 6  5  RE P P OS
ICE  1 0 6  e m s  E  R S P R I T E
SCE 1 0 7  2 0 6  7  RS P COLOR
SCE $OO P O E  B  T O R
SCE 1 0 9  P O E  9  RWINDOW
S::F: S OO 2 0 6  1 0  P OINTE R
SFL S O2  7 5 4  2  B A N K
SIE 5 0 3  2 5 4  3  F I L T E R
SFr S O4 2 5 4  4  P L A Y
I F  5 0 5  2 5 1  S  TE M P O
SFF 1 0 6  2 5 1  6  M OV S P R
SEE $ 0
7  
2 6
4  
7  
S
P
R
I T
E

SEE 1 0 0  2 5 1  O  5P RCOLOR
SEE S 0 9  2 5 4  9  R R E S
SEE S S A 2 6 1  1 0  ENVELOPE
SEE S OO 2 6 4  1 1  S LE E P
SFE S OC 2 5 4  l e  CATALOG
SEE. S OO 2 5 4  1 3  OOPEN
SPE SOE 2 5 1  1 4  APPEND
SFE S OF 2 5 4  I S  °CLOS E
SFE S I O  2 5 1  1 6  BS ALT

$OB ta m  P RE
SHS 1 8 5  P OS
SRA 1 9 6  S OP
SBO 1 0 7  RNO
SBC 1 6 8  LOG
SOD 1 8 9  EXP
SBE 1 9 0  COS
SOF 1 9 1  S I N
SCO I s e  TAN
101 1 9 3  A I N
102 1 9 4  PEEK
103 1 9 6  LE N
1104 1 9 6  S TR I
SCS 1 9 7  UAL
105 1 5 0  ASC
107 1 5 9  CHRS
SCO 2110 LE FTS
srm a c t  R IGH TS
scA 2 6 2  M IDS
SCB 2 0 3  GO
ICC a s s  RGR
SCO 2 0 5  RCLR
SCE 2 0 7  JOY
SOO 2 0 8  ROOT
101 2 0 9  DEC
SO2 2 1 0  HEYS
103 2 1 1  ERRS
SD I  2 1 2  IN S TR

190 D O U O L E
-
O Y T K  
T O K E
N S

HEX D E C

5E3 2 2 7  35H0P E
SE4 2 2 0  SSHAPE
1E5 2 2 9  DRAW
SEG 2 3 0  LOCATE
1E7 2 3 1  COLOR
1E8 e a e  5CNCLR
129 2 3 3  SCALE
SEA e 3 4  HE LP
IFS  E 3 5  D O
SEC 2 3 5  LOOP
SED e 3 7  E X IT
SEE 2 3 0  DIRECTORY
SEE 2 3 9  05AuE
SFS 2 4 0  OLOAD
S r i  2 1 1  HERDER
SE
-
2 
2
4
2  
S
C
R
A
T
C
H

1F3 e 9 3  COLLE CT
SF4 2 4 4  COPY
sr5  2 4 5  RENAME
SFS 2 4 6  BACKLP
I F ?  2 4 7  DELETE
SF8 2 4 0  RENUMBER
SF9 2 4 9  KEY
SEA 2 5 0  MONITOR
IFS  2 6 1  U S IN G
IFC 2 5 P  U N TIL
▪ 2 6 3  WHILE

SFE I l l  2 5 4  1 7  BLOAD
SEE S l a  2 5 4  1 6  RECORD
SFE 5 1 3  2 5 4  1 9  CONCAT
SEE 1 1 4  2 5 4  2 0  DuE RIFY
SEE 5 1 5  2 5 4  e t  °CLE AR
SEE 1 1 6  2 5 1  2 2  SARSAU
SPE 1 1 7  2 5 4  2 3  C OLL/S /D N
SEE SIEJ 2 5 4  2 4  BE GIN
SEE 1 1 5  2 5 4  2 5  BEND
s py  s L A  2 5 4  2 6  J INDOW
SEE S I B  2 5 4  2 1  BOCT
SEE S I C
SEE S I D  2 5 4  2 5  5PRDEF
SEE 1 1 E  e 5 1  3 0  QU IT
SEE % I F  2 5 4  3 1  S TAS H
SEE 1 2 1  e 5 1  3 3  FETCH
SEE 5 3 3  e 5 4  3 5  SWAP
spE 1 2 4  2 5 4  3 6  OFF
srs 1e5 e s s  37 FAST
SFE S 2 6  e s s  3 6  SLOW

PLU54 ABOSEVIATED KEYNOODO

KEYWORD A B B R E V I A T I O N  K E Y W O R D  A B B R E U I A T I O N  K E Y W O R D  A B B R E V I A T I O N

ABS A s h i r t a  G O S U B  D O s h i r t S  R E A D  R e h l E t E
ASC A s h i f t S  G O T O  G s h i f t 0  R E N A M E  R i s h i t t 1
A7N A s h i F t T  G R A P H I C  G s h i f t R  R E N U M B E R  R E N s h i f t U
AUTO A s h i f t U  O S H A P E  G e h i f t 5  R E N U M B E R  R E N s h i r t U
BACKUP O s h l F t A  H E A D E R  H E s h i f t A  R E S T O R E  R E s h i f t S
BOX O S h i f t 0  H E X )  H e h l f t E  R E S U M E  R E 5 s h I f t i i
CHAR C H s h l f t A  I N P U T S  I s h i f t N  R E T U R N  R E s h i r t 1
CHRS C s h i f t A  I N S T R  I N s h i f t S  R G R  R s h i t t S
CIRCLE C s h i r t l  J O Y  J s h i r t 0  R I G H T S  R s h i r t i
CLOSE C L e h i f t 0  K E Y  K s h i f t E  R I U M  R s h i t t L
CLR C s h i f t L  L E F T S  L E s h i f t F  R H O  R s h i f t 1
CMD C s h i f t e  L E T  L s h i f t E  R U N  R s h i f t U
COLLECT c o t s m i s t r . .  L I S T  L s h i E t 1  S A V E  S s h l f t e
COLOR C O s h i r t 1  L O A D  L s h i f t 0  S C A L E  S C e N i f t e
CUNT c s h i r t o  L O C A T E  L o s m i s t c  5 C N C L R  S s h i f t C
COPY C O s h i f t P  L O O P  L O s h l f t 0  S C R A T C H  9 C s h i f t R
DATA E l s h I r t e  m r o s  M s h i f t t  S O N  S s h i f t G
DEE E N O s h i r t E  M O N I T O R  M s h i r t 0  S I N  S s h i t t t
DELETE O E s h i f t L  N E X T  N e h i f t E  S O U N D  S a t a n °
DIM D s h i f t l  D N . . G O S U B  O N . . G O s h i r t 5  S P C <  S e h l t t P
DIRECTORY O l e h t f t l f  0 1 . . G O T O  O N — G e h i f t 0  S O P  s e h i r t 0
MOAB D s h l f t L  O P E N  O e h l F t P  5 5 H A P E  S s h i r t 5
DRAW O s h l f t R  P A I N T  P a h i f t A  S T O P  S e r a f t T
DSAVE D s h i f t S  P E E K  P s h i f t E  S T R S  S I s h i f t R
END E s h i f t N  P O K E  P s h i r t 0  5 Y 5  5 s h i f t Y
ERRS E s h i f t R  P R I N T  7  T A B (  T s h l f t e
U P  E s h i f t l  P R I N T S  P s h i f t R  T R A P  I s h i f t R
FOR F e h i f t 0  P R I N T  US ING 7
U S s h i r t 1  T R U E  
T R U s h i f t S
FRE F a h l f t R  P U D E F  e s h i s t U  M O N  M e h i r t °
UET G s h i f t E  R C L R  R s h i f t C  U N T I L  U s h i f t N
riETKEY G E T K s h i r t E  R O O T  R 1 8 1 r 5 0  U S R  U s h i r t 5

NOTE ,-  A ny  k e y wor ds  n e t  l i s t e d  i n d i c a t e ,  t h a t  t h e r e  i s  n o t  a b b r e v i a t i o n
For  t h a t  p a r t i c u l a r  k a y wor d .

I f !  ABBREVIATED KEYWORDS

KEYWORD A B B R E V I A T I O N  K E Y W O R D  A B B R E L I A T I O N  K E Y W O R D  A B B R E V I A T I O N

AOS A s h a t O  F R E  F s h i f t R  R E N U M B E R  R E N s h i t t U
APPEND A s h i f t f .  G E T  G s h i f t E  R E S T O R E  s s s m i s t s
PSC A s h l f t S  G E T K E Y  G E T K s h i f t E  R E S U M E  R E S s h i f t U
AIN A s h i F t T  G O S U B  0 0 s h i f t S  R E T U R N  s s s m . e v r
AUTO A s h . f t U  G O T O  O s h i E t 0  R O R  R s h i r t G
BACKUP B A s h i f t C  G R A P H I C  G s h i f t R  R I G H T S  R s h i r t !
BANK O s h i f t A  O S H A P E  G s h i f t S  I N C  R s h i f t 1
BEGIN E i s h i f t E  H E A D E R  H E s h i f t A  R R E G  R e h i r t R
BEND B E s h i f t N  H E L P  H E s h i t t 1  R S P C O L O R  R S P s h i r t C
BLOAD E r s h i F t L  H E X I  H s h i f t E  R S P A O S  R s h i F t 9
BOOT B e h k f t 0  I N P U T S  I s h i f t N  R S P R / T E  R 5 P s h i f t e

YOUR COMMODORE SERIOUS USERS GLI DE
MO
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854
,
6

B e h i f t5 1NSTR tr e s hi ttS RLN R s hi r tU
BUnP i l e h i f tU JOY J o h i r t0 RAINDOW R s h i ftWZATALOS C e h i t te KEY K s h I ttE SAVE S c hi fta i214AR C A s h l fte LEFTS L E e h i ftF SCALE S C S hi fteCRIS C s h k fte LET L e h i f tE SCNCLR S e h i ftC
IIIRCLE C l a h l ftl LIS T L a b a t t ! SCRATCH S C S hiftR
CLOSE C l e h i f t 0 LOAD L s h i f t e SGN 5 s h i f t 0:IR C s h l f t t LOCATE L O s h i ftC S IN S s h i f t /OID C e h i f te LOOP L O s h i f t0 SLEEP S s h i t tL
COLLECT C OLLs hi ttE MHOS M s h i f t l SOUND S e 1 ' i ft0
COLLISION C O L e h i f t t 1ON1TOR M Os hiftN SPRCOLOR S P R s hiftC
COLOR C OLs hi r te MOUSPR M s hir tD SPRDEF S P R s hi fte
aNCAT C e h l f te NEXT N e h i f tE SPRITE S s h i ftP
COPY C Oe hir tP ON..00S uB O N . . 6 0 s h l f t5 SPRSAu S P R e hiftSDATA D s h l t te ON..01010 O N . . 6 s h i f t 0 SOR 5 e h l f t 0ECLEAR D C Le hi ftE OPEN O s h i ftP SSHAPE S e h i f t5DCLOSE D e r l i ftC PAINT P s h i t te STASH S e h i f t l
DELETE E lE e hiftL PEEK P E a hi ftE STEP S T s h i ftEDIM D s h i f t I PEN P s hiFtE STOP S T e h i f t0
DIRECTORY D I s h i t t R PLAY P s h i f tL STRS S T e h i ttR
M6AD O e h L ft t POKE P o s h . f t0 9 .0 P S s h i f te
DOPEN D e h i f t0 POT P s h i t tO TAB( T e h i f t e
DRAW D u h i f t , PRINT , TEePO T e h i t tEOSAVE E le hi ft5 P RINT* P s h i ttR TRAP T s h a t R
[VERIFY D e h i ftV PRINT U S /N O 7
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TROFF TR Os hi ftF
ENVELOPE E l l h i ftN P ula r P . 1

-
, f t u

TRON T R s h i fteERRS E l i h i ftR RBUMP R Os hi ftU UNTIL U s h i f tNDIIT E X • h i f t I RE:LIT R s h i ftC LISP U S hi ttSEXP E e h tftX RDOT R s h i f t0 VERIFY V e h i ftE
FUCK F e h l r tE READ R f e h a t a VOL u s h i r t0
FILTER r e h l f t t RECORD R e h l ftE WAIT Ws hir ta tFOR F s h i f t 0 RENAME R E s hi ftN ',M ILE W e h i ftH
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WINDOW W e h i f t l
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,
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For e a c h  c o l o u r :

CMDUR VALUE

Black 1
White 2
Ped
Cyan 4
P urple
Green 6
Alva 7
Yellow
Dranee 9
Brown 10
Y ellow- green 11
Fink 12
Blue- green 13
Light b l u e 14
Bark b l u e IS
Light g r e e n 16

Anu k e uwor ds  n o t  l i s t e d  i n d i c a t e s  t h e t  t h e r e  i s  n e t  a b b r e v i a t i o n
For  t h a t  p a r t i c u l a r  k e uwOr d.

Value t o  POKE f o r  e a c h  c o l o u r ,

EALCUR
Black 0
a hlte
Red
Cyan 3
P urple 4
Green
Blue
Yellow 7
Orange
Brown 5
Lt Med 1 0
Dark Grew 1 1
Med Gr e y  1 2
I t  Green 1 3
I t  B lue  1 4
I t  S ta y  I S

c64 Acto/coulun =ors A mom

LOW NYBBLE A L G A  NV ABIF M U LT IC OLOU R
COLOUR UALUE C O L O U R  vALUE  C OLOU R  VALUE

15
32
48
54
BA
96
112lea
144
160
176
152ewe
ee4
240

PLUS'S COLOUR COZIES

Where t o  POKE c o l o u r  v a l u e s  f o r  e a c h  m ode ,

mODE E 01

Regular t e x t  I F
1

l u l t i c o l o u r  0 0
te x t 0 1

10
11

Extended 0 0
colour t e x t  A l

10
11

Bitmapped 0

M ultic olour  0 0
biteapped 0 1

10
11

BIT OR
B I T
-
P A
I R  
L
O
C
A
T
I
O
N

53e81
C olour  mamoru
63281seeee
53.203
Colour  memory
532131
SAAA2
53263
S3284
S creen memoru
S creen m e nor u
53281
S creen memory
S creen memory
C olour  memory

9
1.0
11
IC
13
14
IS

COLOUR VALUE

Low n u b b l e
Low n g b b l e
Low n y b b l e
Low n u b b l e
Low n y b b l e
S e le c t e u l t i C o l o u r
Low n y b b l e
Low n y b b l e
Low n u b b l e
Low, n y b b l e
Low n u b b i n  ( e l
H igh n u b b l e  E e l
Low n u b b l e  E e l
H igh n u b b l e  E e l
le is  n i b b l e  E e l
Low n u b b l e

E01 F o r  ( 111 m o d e . ,  t h e  S c r e e n b o r d e r  c o l o u r  i s  c o n t r o l l e d  b y  P OK E
.
g 5 3 2 8 0  w i t h

the  l o w  n y b b l e  c o l o u r  v a l u e .
i l l  I n  e x te n d e d  c o l o u r  m ode , b i t e  6  &  7  o f  e a c h  b y t e  o f  s c r e e n  memory s e r v e  e s

the  b i t  p a i r  c o n t r o l l i n g  ba c k gr ound c o l o u r .  B e c a us e  c r a w b i t s  0
-
5  a r e
a v a i l a b l e  r o r  c h a r a c te r  s e l e c t i O n ,  o n l y  c h a r a c te r s  w i t h  s c r e e n  c ode s  0 - 5 3can b e  u s e d  i n  t h i s  m ode .

:P 1 I n  t h e  bi tm e Ope d m o d e . ,  t h e  h i g h  a n d  l o w  n u b b l e  = L o h ,  v a l u e s  C r .  DRed
to g e th e r  a n d  P OKed I n t o  t h e  SAME LOCATION i n  s c r e e n  . e . o r t ,  t o  c o n t r o l  t h e
c olour s  o r  t h e  c o r r e s p o n d i n g  CE LL i n  t h e  b i tm a p .  F o r  e x a m ple ,  t o  c o n t r o l
the  c o l o u r .  o f  c e l l  A  o f  t h e  Is i tm e p.  O R  t h e  h i g h  a n d  l o w  ( Nobble  v e l u e s  a nd
POKE t h e  r e s u l t  i n t o  l o c a t i o n  0  o f  s c r  mon memory.

NUMBER

3
4
5
6

V a lue  t o

S O
U
R
C E

COLOUR V A L U E

Black  1
Whi te
Red 3
Gwen S i
P ur ple  5
Dreen 6
B lue  7
Y e llow
Orange 9
Brown 1 0
L i g h t  r e d  1 1
Dark gr e w 1 2
Medium g r a y  1 3
L i g h t  g r e e n  1 4
L i g h t  b l u e  I S
L i g h t g r a y  1 6

C l e f  COLOUR CODE'S

COLOUR SOURCE

40 c o lum n ba c k gr ound c o l o u r  ( V I C )
For e gr ound f o r  g r a p h i c !,  s c r e e n  ( t i l e )
For e gr ound c o l o u r  1  f o r  m u l t i c o l o u r  s c r e e n  W I C )
For e gr ound c o l o u r  2  f o r  m u l t i c o l o u r  s c r e e n  ( V I C )
40 c Olum n b o r d e r  ( ( J IC  -  w h e th e r  i n  t e a t  O r  g r a p h i c s  c e d e )
C ha r a c te r  c o l o u r  F o r  4 0  o r  8 0  c o lum n t e x t  s c r e e n
ele c o lum n ba c k gr ound c o l o u r  ( 8 5 6 3 )

POKE f o r  e a c h  c o l O u r ,  4 0  c o lum n mode

V a lue  t o  POKE F o r  e a c h  c o l o u r  A O  c olum n M ode ,

COLOUR J o l u E
• MMIME ME •

Black
Whi te  2
Dark r e d  3
L i g h t  C u . "  4
L i g h t  p u r p l e
Dark Gr e e n  5
Dark b l u e  7
L i g h t  y e l l o w
Dark p u r p l e  9
Brown 1 0
L i g h t  r e d  1 1
Dark = wa n l e
Medium g r a y  1 3
L i g h t  g r e e n  1 4
L i g h t  b l u e  1 5
L i g h t  g r e w  1 5

lHRS K E Y S

7.HRSrel C T R L  8
CURS(S) C T R L  A iC TR L
CHRS(7I C r e l .  6
C)IRS(8)  C T R L  H
CHRSC9) C T R L  I

CARSCIO) C T R L  J

UHRS(11)  C T R L  K
CHRS I12)  C T R L  L
2HRSC13) C T R L  M
CHRS(14)  C T R L  N
LHRS ( 15)  C T R L  0
:j i l tS ( 1 7 )  C T R L  0/CRS RO
cHRS(1131 C T R L  S
:H R S ( /5 )  C T R L  S /HOmE
E mRs( eu C T R L  TID E L
ARS(27)  C T R L  fi E S C

CARS(26)  C T R L  3 / C T R I
cARS(26)  C T R L  3 /CRS R
CARS(30)  C T R L  6
r A RS ( 34)
CHRS(129)  COP  I

CARS(110)
DIRS ( 131)
C11R5I133)  F l
CARS(174)  F 3
CARS( 1353 F S
CHRSC135I F 7
::EIRS(137)  F 2
C14R1(138) E 4
CARS(1 3 9 )  r 6
DIAA(14A) F A

CAM CONTROL I  CARS CODES

FUNCTION

L n d e r l i n e  ( A O C 0 1 )
S et c h a r  c o l o r  t o  w h i t e  ( 8 0  e nd  4 0  c o l )
P roduce b e l l  t o n e
D is a b le  c h a r  s e t  c ha nge  k e y
E na ble  c h a r  s e t  c ha nge  k e y
Move c u r s o r  t o  n e x t  t a b  p o s i t i o n
Send c a r r i a g e  r e t u r n  w i t h  l i n e  f e e d
Send a  l i n e  Fe e d
D is a b le  c h a r  s e t  c ha nge  k e u
E nable  c h a r  s o t  c ha nge  k e y
Seed c a r r  r e t ,  l i n e  f e e d  &  e n t e r  BAS IC  l i n e
S et c h a r  e a t  t o  l o w e r / L o p e r  c a m e  S e t
Tur n fl a s h  o n  C 9 0  c o l )
hove c u r s o r  down o n e  r o w
:h e r s  t o  b e  p r i n t e d  i n  r e v e r s e  F i e l d
Move c u r s o r  t o  home p o s i t i o n
D e le te  l a s t  c h a r  t y p e d
Send a n  ESC c h a r a c te r
make c h a r  c o l o r  RE D t 4 0  a nd  8 0  c olum n)
move c u r s o r  o n e  C olum n t o  r i g h t
S et c h a r  c o l o r  t o  GREEN ( s 0  a n d  8 0  c o lum n)
P r i n t  d o u b l e  q u o te  o n  s o n  a  M e t q u o te  ' o d e
S ot c h a r  c o l o r  ORANGE ( 4 0  cO1) ,OARK PURPLE
i n  c o l )
U n d e r l i n e  o f f  COO c olum n)
Run •  pr ogr a m m e . C a n tu  w o r k s  Fr om  k b
Reserved CARS c o d e  f o r  F l  k e y
Reserved CHRS c o d e  F o r  F 3  k e y
Reserved CHRS c ode  f o r  F 5  k e y
Reserved CARS c o d e  f o r  F 7  k e y
Reserved CHRS c o d e  f o r  r e  k e y
Reserved DORS c o d e  f o r  F 4  k e y
Reserved CHRS c o d e  f o r  F 6  k e y
Reserved CHB'S c o d e  f o r  F B  k e y

b u f fe r / Y

V

C64 C 1 2 6 1
mem m e m =

V
N Y
Y N

4

V
V
V

V

V

V

V
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_HRS ,141
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e n te r i n g  a  l i n e  o f  b e e i O  Y  V   + 4  TE O C H U . -  MEMOIFF M P
A

CBRI( 142)  j e t  c h e r  s e t  t o  u p p e r  C a ge  s e t  Y  Y
CHRS(143)  T u r n  fl e s h  o f f  0 3 0  c o lum n)  N  Y REG HE X  ADD D E C  ADD B I T S  D E S C R IP TION
OHRSC144) C TR L 1  S e t  c h e r  c o l o r  t o  BLACK ( 4 0  e n d  9 0  c o l )  N
.  Y  • w w
,
m
,

m i n t  145)  CRSIR U P  M O V I N  c u r s o r  o r  p r i . n t i n g  u p  d n •  r o w  Y  Y  S E M !  0 T  r  ime 1 ,  R o l a n d  l o w
2BRec116)  C TR L 0  T e r m i n a t e  r e v e r s e  fi e l d  m ode  Y  Y  1  S E E P '  n g f  T i m e r  1 .  R e l o a d  h i g h
CHR1(1471 HOME C l e a r  w i n d o u  s c r e e n  A  p o s i t i O n  c m
-  t o p l u f t  Y  V  
2  S E E S ?  
6 5 2 0 2  
T i m e r  
2 ,  
l o w

CHRSC1401 I N S T  M o v e  c h a r  f r o m  c u r s o r  p o s i t i o n  r i g h t  1  c o l  Y  Y  3  5 F F 0 3  5 5 e 0 2  T i m e r  2 ,  h i g h
ZHR1( 149)  CBM 2  S e t  c h a r  c o l o r  BROWN ( 4 0 )  DARK YELLOW ( 8 0 )  Y  V  4  S F E 0 4  6 6 2 0 4  T i m e r  3 .  lOwo
CHRS(1501 c a m  3  S e t  c h e r  c o l o r  L IGH T RE D ( 4 0  a n d  9 0  c o lum n)  Y  Y  5  e r f a l b  6 2 0 5
IIHRS CIS I)  COO 4  s e t  c h e r  c o l o r  DARK DRAY ' :N O] DARKC 0 - 2  YAN r001 y V R SFFOR 6S286 T i m e r  3 ,  h i g hU e r tk c a l  s c r o l l  p o s i t i o n  ( V )
CR0S(1S2)  c a n  5  S e t  c h a r  c o l o r  MEDIUM GRAY ( 4 0  e n d  1310 Y  Y 3 S e l e c t  e 4 / e 5  r o w s  ( 1 - 0 5 )
CHRS(163)  CEM B  S e t  c h a r  c o l o r  L IGH T GREEN ( 4 0  a n d  8 0 )  y  Y 4 S w i t c h  s c r e e n  o f f
CHRS( 154)  CBM 7  S e t  c h a r  c o l o r  L IGH T B LLE  ( .4 0  a n d  8 0 )  Y  Y S S w i t c h  b i tm e p  mode ( 1 - 0 N )
CHRS(155)  CBM 8  S e t  c h a r  C o l o r  L IGH T GRAY t 4 0  e n d  0 0 1  V  Y  6  S w i t c h  e x te n d e d  c o l o r  m ode  ( l m a N )
CHRS( ISS)  C TR L 5  S e t  c h • r  c o l o r  PURPLE ( 4 0  a n d  8 0 )  Y  Y 7 T e e t b i t  c a l w a g s  0 )
CHRS(157)  CR5R LE FT n O V K I  c u r e O r  l i f t  o n e  c o l l . "
,  V  Y

0 - 2  H o r i z o n t a l  s c r o l l  p o s i t i o n  ( X )
CHRSCISM) CTRL 4  S e t  c h a r  c o l o r  CYAN ( 4 0  a n d  5 0 )  Y  V  '  S F F O 7  6 5 E 9 7 3 s e l e c t  311 /40  c olum ns  [1 m 4 0 )

4 S w i t c h  m u l t i c o l o r  m ode  ( 1 j O N )
5 S w i t c h  f  00000 mode o n  ( l - O N )
6 P A L / N T S C  mode  ( OmP AL.ImNTS C)
7 P U S  v i d e o  ( 0 - h a r d s e r s 1 - s o f tv e r m )

H S P P O H  c s e a e  K e w b o a r d  m a t r i x
9 5FE09 6 5 2 9 9  I n t e r r u p t  s o u r c e s

O N o t  u s e d
I R e s t e r  i n t e r r u p t
2 L i g h t  p e n  ( N o t  p O s s l b l e  w i t h  c - i a )

1ee iP Lus4  ESCAPE COOES3  T i m e r  1  i n t e r r u p t
4 T i m e r  2  i n t e r r u p t
S N o t  u s e d

PLUS4 1 2 8  6  T i m e r  3  i n t e r r u p tESCAPE KEYS E S C A P E  FUNCTION mmmmm 7 I n te r r u p t  b i t
ESC A  E n a b l e  A “ t o  i n s e r t  m ode  Y  Y  1 0  S F F 0 4  5 5 2 9 0 I n te r r u p t  m a s k ing
(SC a  S a t  b o t to m  o f  e a r n  window a t  c u r s o r  p o e t i t i o n  V  Y  0  B i t  0  o r  R a s te r  c om pa r e  ( R e g i s te r  1 1 )
(SC C  D i s a b l e  a u t o  i n s e r t  m ode  V  Y  I  R a s t e r  i n t e r r u p t
[SC D  D e l e t e  c u r r e n t  l i n e  V  v  a  L i g h t  p e n  ( N o t  p o s s i b l e  w i t h  C - 1 6 )
(SC E  S e t  c u r s o r  t o  n o n  fl a s h i n g  mode N  Y  3  T i m e r  1  i n t e r r u p t
(SC f  S e t  c u r s o r  t o  fl a s h i n g  m ode  N  Y  4  T i m e r  2  i n t e r r u p t
(SC 6  E n a b l e  b e l l  ( tow c o n t r o l - 0 )  N  V  5  N o t  u s e d
[SC H  D i s a b l e  b e l l  N  V  6  T i m e (  3  i n t e r r u p t
[SC 1  I n s e r t  a  l i n e  Y  Y  7  N o t  u s e d
ESC J  M o v e  t o  s t a r t  o f  c u r r e n t  l i n e  N
.  Y  1 1  
o r r e a  
6 5 2 9 1  
R e s t e r  
c o e p a r i s
o n  
( b i t 0 -
7 1

[SC X  M o v e  t o  a n d  o f  c u r r e n t  l i n e  Y  V l e  O F F O C  6 5 2 0 2  0 - 1  B i t  8  9  o f  c u r s o r  p o s i t i o n  ( R e g i s te r  1 3 )
(SC L  T u r n  o n  s c r o l l i n g  Y  V 2 - 7  N o t  u s e d
ESC M  T u r n  o f f  s c r o l l i n g  V  V  1 3  • F F O C  5 5 e 5 3  M e l
-
O m e r .  c u r s o r  p o s i t i o n  ( b i t 0 . 7 )
[SC N  R e t u r n  t o  nor m a l  s c r e e n  d i s p l a u  s i z e  ( 1 2 6  i n  8 0  c o l )  Y  V  1 4  I F F E I E  5 5 e 9 1  f r e q u e n c g  v o i c e  1  ( o t t e - 7 )
(SC a  C a n c e l  i n s e r t . O v O te , r e v e r s e  a n d  fl e s h  , o d e s  Y  Y  1 5  S F F O F  6 5 2 5 5  F r e q u e n c y  v o i c e  e  ( b i t 0 - 7 1
[SC P  L r a s e  a l l  u p  t o  s t a r t  o r  c u r r e n t  l i n e  Y  Y  1 6  I F F I O  5 5 2 9 5  0
-
1  f r e q u e n c g  v o i c e  2  
( b i t I B - S )

(SC G  E r a s e  a l l  t o  e n d  o f  c u r r e n t  t i m e  Y  V  e - 7  N o t  u s e d
ESC R  R e d u c e  s c r e e n  d i s p l o w  Y  N  1 7  S E E l l  6 5 2 9 7  0
-
3  V o l u m e  ( o - o a r , 1 5 - L c u e e s v )
[SC R  S e t  s c r e e n  t o  r e v e r s e  v i d e o  ( 1 2 8  a e  c o l  ° n i p )  N  v  4  S w i t c h  v o i c e  1  C lm a hll
[SD 5  C h o n g .  t o  b l o c k  c u r s o r  ( 1 2 8  a e  . . 1 )  N  Y  5  S w i t c h  v o i c e  2  r e c ta n g u l a r  C lmON)
[SC T  S e t  t o p  o f  s c r e e n  windOw t o  t o p  l e f t  c o r n e r  Y  Y  6  S w i t c h  v o i c e  2  n o i s e  ( 1m0N)
(SC U  C n e n g e  t o  u n d e r l i n e  c u r s o r  ( 1 3 0  mg c o (  a n l g )  N  Y  7  S o u n d  r e l o a d  b i t
[SC V  S c r o l l  s c r e e n  u p  V  Y  1 8  S E F 1 2  6 6 E 9 8  0 - 1  S i t  8 - 9  r r e qua nc w v o i c e  1  ( r e g i s t e r  1 4 )
[SC 9  S c r o l l  s c r e e n  down Y  Y  e  R A M / R O M  ba nk  ( M - RAM :ImROM )
[SC X  C a n c e l  s e c  f u n c t i o n  ( p l u s  4  p r i g >  Y  N  3
-
5  A d d r e s s  o f  
b i t m e p  R A M  
( b i t  1 3
-
1 5 )

[SC X  S w a p  1 0 / 8 0  C olum n d i s p l a w  o u t p u t  d e v i c e  N  V  6 - 7  N o t  .- amd
(SC Y  S e t  d e f a u l t  t a b  s t o p  ( 5  s pa c e s )  N  Y  1 9  1 F F 1 3  6 5 2 9 9  0  R O M  ba nk  s t a t u s  b i t  ( r e a d  o n l w )
(SE 2  C l e a r  e l l  t a b  s t o p s  N  v

55300 1  F o r c e  s i n g l e c l a c k  b i t . 1 - p r o h i b i t  d o u b l e  t i m e  f r o ;ESC e  c l e a r  t o  e n d  o f  s c r e e n  N  Y 2 - 7  A d d r e s s  o f  c h a r a c te r  s e t  ( b i t 1 0 - I S )
20 S F F 1 4  0 - 2  N o t  u s e d

3- 7  A d d r e s s  o f  v i d e o  RAM ( b i t 1 1 - I S )
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J 3 4  1 N S T / O E L  e  1 - 7  N o t  u s e d
K 3 7  I t - A R R O W  5 7  2 9  I F F I D  5 5 3 0 5  C u r r e n t  r e s t e r  r o w  ( b i t  0 - ) )
I  4 2  e  4 6  3 0  I F F I E  6 5 3 1 0  C u r r e n t  r a s t e r  c o lum n < b i t 1 - 8 )
11 3 6  •  4 0  3 1  I F F I F  6 5 3 1 1  o - e  O e r t i c e l  s u b  a ddr e s s
N 3 9  5 4  3
-
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F l a s h  
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Not u s e d:I 3 8  .  4 5  7
41 5 0 62 S F F 3 E  6 5 3 4 E  R O M
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P i
a 6 2  m  5 3  6 3  I F 1 3 1  5 5 3 4 3  R A M
-
s e l e c t  ( w r i t e  o n i g )
R 1 7  R E T  I
5 1 3  4 7
T 2 2  4 4  V I C  AND 5 1 0  CHIP S
u 3 0  I  5 5
J 3 1  C S R  UP/DOWN 7
ii 9  C S R  L T / P T  2
K 2 3  F l  4  V I C - C H I P  ADDRESS 110000 SCSEE c 5 3 e qa - 5 3 e 5 4 )
y E S  F 3  5
2 1 2  F 5  6 noniuss1 S 6  F 7  3
e 5 0  S P A C E  6 0
3 A  R U N S T O P  6 3  f t E X  E IE C IM C H _  O i l  D E S C R I P T I O N. . .
4 1 1  N O K E Y  PRESSED 6 4
;  1 6 : 7 0 2 0  5 3 e 4 6  S p r i t e  0  -  X  p o s i t i o n  ( b i t e  0
-
E l l

e0001 5 3 e 9 5  S p r l t e  0  -  Y  p o s i t i o n  ( b i t e  0
-
8 )
10002 5 3 E 5 0  S p r i t e  /  -  X  p o s i t i o n

ua ,line  t o  b e  fo u n d  a t  l o c a t i o n  6 5 3  5 0 0 0 3  5 3 2 5 1  S p r i t e  1  -  Y  p o s i t i o n
3u004 5 3 2 5 2
snows S 3 2 S 3  S p r i t e  E  -  V  P o s i t i o nS p r i te  E  -  Y  P O S I t i o n

CODE K E Y ( e ) P R E S S E D  s p o i l s  5 3 2 5 4  S p r i t e  3  -  X  p o s i t i o n
wwwwS p r i t e  3  -  Y  p o s i t i o n
O N O  k e g  p r e s s e d  : =  Z 1
2
2 U .

7 S p r i t e  4  -  X  p o s i t i o nSDOOS 5 3 2 51 S H I F T  S p r i t e  4  -  Y  p o s i t i o n
STIOSA 5 3 2 5 82 C o m m o d o r e  S p r i t e  5  -  X  p o s i t i o n

3 S H I F T  a n d  Commodore 1 0 0 0 0  5 3 E 5 9  S p r i t e  S  -  Y  p o s i t i o n
4 C T R L  $ 0 0 0 C  5 3 E 6 0 S p r i te  5  -  X  p o s i t i o n
S S h i f t  a n d  CTRL S D O O D  5 3 2 6 1 S p r i te  6  -  Y  p o s i t i o n
6 C o m m o d o r e  a n d  CTRL S U P P E  5 3 2 5 2  S p r i t e  7  -  X  p o s i t i o n
7 S H I F T ,  E TR L a n d  Commodore S O M E  5 3 2 6 3  S p r i t e  7  -  Y  p o s i t i o n
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50810 5 3 2 6 4
•

9 t h  b i t  o f  s p r i t e  X  c o
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o r d i n a t e
S p r i t e  0 104e0 s 42e5 v o l . . .  a Sus tain/ r r r r r r

7- 4  S u e t e i n  c u c l e  d u r e t i o nS p r i t e  1 3 - 0  R e l e a s e  c y c l e  d u r a t i o n
51011 5 3 2 6 5

2 S p r i t e  2  e t c  t h r o u g h  s p r i t e  7
V IC C o n t r o l  R e g i s t e r 5 0 4 0 f 5 4 2 8 6  v o i c e  3 ,  l o w  b y t e  o f  fr e q u e n c y

U M W 5 4 e 8 7  V o i c e  3 ,  h i g h  b y t e  o r  r r e q u e n c y7 R e s te r  c o m p e r e  r e g i s t e r .  B i t  9 10410 6 4 0 8 8  V o i c e  3 .  l o w  b y t e  o f  p u ts . ,  w i d t h6 I...E nab le  e x t e n d e d  c O l O u r  t e x t  m ode 10411 S 4 2 8 9  3 - 0  V o i c e  3 .  h i g h  b u t .  o r  p u l s e  w i d t h
1 • E n a b l e  b i t  m o p  m ode 10412 v i e w  V o i c e  3  C o n t r o l  R e g i s t e r4 1•E l lank  s c r e e n  t o  b o r d e r 7 1 . R a n d o m  n o i s e  o n
1 ,2 5  r o w  t e x t  d i e p l a w .  0 - 8 4  r o w  t e a t  d i s o l a y 6 1 - P u l s e  w a v e fo r m  o r

1C012 6 3 2 6 6
10013 5 3 2 5 7
$1014 5 3 2 6 8
11,11S 5 3 e 8 5

e-e Sm ooth s c r o l l  t o  Y  d o t  p o s i t i o n
R e s te r  c o m p a r e  r e g i s t e r .  P o s i t i o n  o f  r a s t e r  o n  s c r e e n
L i g h t  p e r  I  p o s i t i o n
L i g h t  p e n  Y  p o s i t i o n
E nab l e  o r  d i s a b l e  s p r i t e

5 1 - S a w t o o t h  w a v e fo r m  o n
4 l t r i a n g l .  w e v e r o r m  o h
3 1 - D i s a b l e  v o i c e
2 1 - R i n g  m o d u l a te  o s c i l l a t o r  3  w i t h  o s c i l l a t o r  2  o u t p u t

1 .5 y n c h r o n i z e  o s c i l l a t o r  3  w i t h  f r a i l  o f  p e c i l l a t o r  P1 - E n a b l e  s p r i t e  0 1 - S te r t a t te c k . d e c e y . s u s ta i n .  0
-
e t a r t  r e l e a s e

1 1 .E r a b l e  s p r i t e  1 10413 5 4 2 9 1  V o i c e  3  A tta c k / d e c a y
1:1016 5 3 2 7 0 1 .E n e b l e  s p r i t e  2  e t c  t h r o u g h  s p r i t e  7

V IC C o n t r o l  R e g i s t e r
7- 4  A t t a c k  c y c l e  d u r a t i o n
3 - 0  D e c a y  c u c l e  d u r a t i o n4 1 . 1 u l t i c 0 1 0 u r  m o d e  o n 10414 5 4 2 9 2  V o i c e  3  S u e t a i n / r e l e a e e

3 1..40 C o l u m n  t e x t , 0 - 3 9  c o l e u m r  t e x t 7 - 4  S u s t a i n  c y c l e  d u r a t i o n2
-
0

S wooth s c r o l l  t o  X  p o s i t i o n 1 - 8  R e l e a s e  c u c l e  d u r a t i o n10017 6 3 2 7 1 S p r i t e  V e r t i c a l  E x p a n s i o n 10415 5 4 2 5 3  2 - 0  F i l t e r  c u t - o f f  l o w  n u b b l e0 Expand S p r i t e  e  w i r t i c e l l u e0416 5 4 2 9 4  F i l t e r  c u t - o f f  h i g h  b y t e
Expend S p r i t e  1  V e r t i c e l l i a 10417 6 4 2 5 6  fi l t e r  C o n t r o l
Expend S p t i t e  2  V o r t i c e l l u  e t o  t h r o u g h  t o  s p r i t e  7 7- 9  fi l t e r  r e s ona nc e

SMILE] 5 3 2 7 2 U:C M em or y  C o n t r o l 3 1 - E x t e r n e 1  i n p u t  t o  F i l t e r
1 - V o i c e  3  t o  fi l t e r

7- 4 V i d e o  m a t r i x  b a s e  a d d r e s s 1 1 - V o i c e  2  t o  fi l t e r
3 - 0 C h a r a c te r  s e t  b a s e  a d d r e s s 1 - v o i c e  1  t o  F i l t e r

10019 6 3 2 7 3 UIC I n t e r r u p t  F l a g s 50418 6 4 E 8 6  F i l t e r  Wo l u m e  A n d  M ode
7 S et, t o  a n u  V I C  I R O  c o n d i t i o n 7 1 • T u r n  o f f  v o i c e  3  o u t p u t
3 L i g h t  p e n  t r i g g e r e d  ( b i t  7 ) 6 1 . S i g h  p e e s  fi l t e r  o n

S p r i t e  v s  s p r i t s  t r i g g e r e d  ( b i t  7 ) 1- Band p a s s  fi l t e r  o r
S p r i t e  v s  b a c k g r o u n d  t r i g g e r e d  ( b i t  7 ) 4 1 - L o w  pa s s  fi l t e r  o r

• R a s te r  c o m p e r e  t r i g g e r e d  ( b i t  7 ) 3 - 0  O u t p u t  v a l u e s
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1 1 - S p r i t e  1  p i s s e d  i n  f r o n t  o f  g r a p h i c s  e t c  t h r o u g h  s p  7
SCOIC 6 3 2 7 6 S p r i t e  s u l t i
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GEIS AGO/EOSINS AOOES 0 OPCDOES• 1 - S p r i t e  0  i s  m u l t i c o l o u r
1 1 - S p r i t e  1  I s  m u l t i c o l o u r  e t c  t h r o u g h  S p r i t e  7

13110 6 3 2 7 7 S p r i t e  H o r i z o n t a l  E x p e n s i o n !h e  f o l l o w i n g  t a b l e  g i v e s  t h e  HEX v a l u e s  f o r  t h e  v a r i o u s  o p c o d e e  i n  t h e i rO I . . .S p r i te  0  e x p a n d e d  h o r i z o n t a l l u i n d i v i d u a l  e d d r e e e i n g  n o d e s .  T h e  f o l l o w i n g  k e w  t o  b e  u s e d  f o r  t h e  A d d r e s s  M ode
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$1381r 5 3 2 7 9 ZP -  Z e r o  p a g e
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-  I n d e x e d  XSCICOS 6 3 2 e 6 S p r i t e  m u l t i - c o l o u r
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01628 5 3 2 8 9 S p r i t e  1  c o l o u r
;3129 532E 19 S p r i t e  2  c o l o u r

e 0  Z P  A l l  P B X  A B Y  Z P X  Z P Y  . X )  ) . Y
51620 532.90
1262E 5 3 2 9 1

S p r i t e  3  c o l o u r
S p r i t e  4  c o l o u r

ADC S 5  6 5  6 0  7 0  7 5  7 5  S i  7 1
AND 2 5  e 5  2 0  3 0  3 5  3 5  E l  3 1
ASL e A  -  0 6  O E  i f  1 6

1312E 5 3 e 9 2
12622 5 3 2 9
31232E 0 3 2 9 4

S p r i t e  S  c o l o u r
S p r i t e  6  S e l e u r
S p r i te  7  c o l o u r

11032 5 3 e 9 8 C I8 8  ONLY  EMHZ B IT -  e 4  2 C  -0 D e te r m i n e s  i f  t h e  C 1 2 6  o p e r a t e s  a t  em hz  O r  I n h z . CMP c 5  0 5  C O  D O  O S  O S  C l  C l
I f  t h e  b i t  i s  s e t  t h e n  t h e r e  i s  n o  * C o e s '  t o  t h e  V I C

c h i p  a n d  t h e  1 1 2 8  o p e r a t e s  i n  t h e  2  ' M a  m o d e .
CPX F O  E 4  E C  -
CPY C O  C l  C C  -
DEC -  _  0 6  C E  D O  0 6
CDR _  4 5  4 5  I D  5 D  6 9  5 5  4 1  5 1
INC -  E S  E l  F O  F 6
LDA a g  A E  A D  B D  8 5  1 1 5  A l  8 1
LOX -  0 2  A E  P E  -  8 E  8 6
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,
1 0 .1 1 C  
( 5 4 2 7 2 - 5 4
3 1 0 i

010 LOY -  4 0  4 4  A C  B C  8 4
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ROL e A  -  a k .  2 E  3 E  3 6

MIX D E C I M A L B ITwww DESCRIPTION ROR 6 0  6 6  S E  7 E  7 6  -
58C -  E 9  E S  E D  F D  F 9  F S  E l  F la .=

10100 5 4 2 7 2 V o i c e  1  l o w  b y t e  o f  f r e q u e n c w 570 -  -  8 5  B D  9 0  5 5  9 5  8 1  9 1
10101 5 4 2 7 3 V o i c e  1 :  H i g h  b y t e  o r  f r e q u e n c u SIX -  1 3 6  B E  O S
10402 S 4 2 7 4 woic e  1 ,  L o w  b y t e  o r  p u l s e  w i d t h STY -  0 4  B C  9 9
20103 6 1 2 7 6 3 - 0 V oic e  1 ,  M i c h  b y t e  o f  p u l s e  w i d t h
10404 5 1 2 7 6

7
V oic e  I  C o n t r o l  R e a l e te r
1.41endoe n o i s e GROUPED twateuctiams

6 P .R uls e  w a v e r e r .  o n
5 I.. .S e wtooth wa v e for m  o r BRANCH INS TRUCTIONS
4 I T r i a n g l e  w e v e fo r m  o r
3 1 - D i s a b l e  v o i c e  I EPL B u C  B U S  s c r  8 C 5  E R E  B E D

1 - R i n g  m o d u l a t e  v o i c e  1  w i t h  v e t e ,  3 12 3 0  I d  7 0  9 0  8 0  0 0  r e
1 ,5 u n c h r o n i 5 e  v o i c e  1  w i t h  f r i e s  o r  v o i c e  3
1 - S ta r t  e t te c k . d e c o u . s u s ta i n :  0 - S t a r t  r e l e a s e TRAN9rER INS TRUCTIONS

sr4es v i e r ' V oic e  I  A t te c k / d e c a u
7 - 4 A t ta c k  c y c l e  d u r a t i o n Itta  r A x  r y a  T A Y  T S X  ' X S
3- 0 Decoy c y c los  d u r a t i o n BA A P  S R  A O  B A  9 0

50406 5 4 2 7 6
7- 4

V oic e  1  S u s ta i n / r a l l i e s . ,
S u s t a i n  c y c l e  d u r a t i o n STACK INS TRUCTIONS

3 - 0 Re leas e  c u c l e  d u r a t i o n
10107 5 4 2 7 9 V o i c e  B ,  l o w  b u t s  o f  f r e q u e n c w PHP P L P  P H A  p L a
$1108 5 4 2 0 0 V oic e  e r  h i g h  b y t e  O f  r r e q u e n c u 00 2 0  4 0  b a
10109 6 1 2 5 1
$TPSISA 5 4 2 8 2 3 - 0

V oic e  2 ,  l o w  b y t e  o f  p u l s e  w i d t h
V oic e  E -  h i g h  b y t e  o f  p u l s e  w i d t h JUNI. INS TRUCTIONS

ENOS 6 1 2 8 3 VOICa 2  C o n t r o l  R e g i s t e r
7
a

ImRendom n o i s e  o n
l P u l s e  w e v e fo r m  o n

BRX 1 . 5 1 (  E r t  R I S  J M P  J M P  N O P
ee 2 0  -
t o  
G O  
4
C  
S
C  
E
A

5 1 . .5 e a to o th  w e v e fo r m  o n
4 1
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FLAG INS TRUCTIONS
3
a

1 - D i s a b l e  o s c i l l a t o r  1
1 - R ing m o d u l a te  c m c I l l a t o r  E  w i t h  o s c i l l a t o r  1
1 - 5 .ynchroniwe o s c i l l a t o r  0  w i t h  o s c i l l a t o r  1  r r e q u e n e u

CLC S E C  C L I  S E 1  C L U  C L D  S I C
t a  3 6  5 8  7 0  0 0  0 6  F A

11210C S 4 2 8 4
O I - S t a r t  a t t e c k . d e o s u . s u s te i n  0 • 5 t e r 1  r e l e a s e

V o i c e  2  A t t a c k / d e c e u INC/DEC INS TRUCTIONS
7- 4
3 - 0

A t t a c k  c y c l e  d u r a t i o n
Dmcmy c y c l e  d u r a t i o n DEY I N Y  0 E x  I N C
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SCREEN E 00E AS C:I CODE CHARACTER SCREEN CODE AS CII CODE CHARACTER

5E11 5 E 1 2HEX DECIMAL HEX sec]riAL 5ET1 SETU HEX DECIMAL HEX CE CE 06l.

SOO 1.40 6 4 0 240 54 560 5 6
101 1141 E S A 1511 65 161 9 7 A A
$02 142 6 6 S42 65 552 9 6 8 8
103 3 543 6 7 143 67 561 5 9
$04 144 5 6 $98 68 554 1 2 0
SOS 5 145 5 5 145 69 555 1 0 1
$26 146 7 2 S46 70 156 1 2 2
$07 7 147 7 1 5 117 71 557 1 0 3 6 5
SOB 140 7 2 148 72 160 1111
$139 5 145 7 3 145 73 S65 1 0 5 1
SOS 10 1• A 7 4 $913 74 SSA 1 0 6
SOB 11 $48 7 5 1148 75 165 1 0 7 K K
IOC 12 14C 7 5 1 1 14C 76 15C 1 2 0 1
SOD 13 140 7 7 I I 140 77 55C 1 0 9 M M
$OE 14 $4E 7 5 14E 76 SEE 1 1 0 N N
SOF 15 14F 7 8 14F 75 $fi f I I I 0 0
$10 16 550 B e IS O BO 170
111
112

17
111

161 6 1
SS? 8 2

Q SS1
152

61
02

171 1 1 3
$73 1 1 4

513 12 S S / 0 3 5 553 63 173 1 1 5 5
114 22 554 0 4 154 04 $74 1 1 6 T 1
115 21 155 8 5 555 05 175 1 1 7
116 22 556 6 5 156 86 $76 1 1 2 V
117 23 557 8

7
wo $57 87 177 1 1 6 W W

515 24 158 8 8 X SSA BA 178 1 2 0 X X
1119
S IA

25
26

159 8 9
$SA 9 0

V 555
1513

89
90

179 1 2 1
1713 1 2 2

118 37 150 9 1 1 1513 91 1713 1 2 3 •
S IC 20 15C s e 6 *- $50 se 170 1 2 1
$ ID 25 150 5 3 1 1 1150 93 $70 1 2 5
S IE 30 $56 5 4 SSE 91 17E l e s 1.1
S IF 31 157 5 5 L.A r L.A r SSE 95 17F 1 7 7 • •
see 3e 520 3 ? SPE 5PC $60 56 SAO 1 6 2 5SPC ssPr
121 33 521 3 3 161 57 $41 1 6 1
$22 31 522 3 4 $62 98 1132 1 5 2
123 35 523 3 5 • • 1163 99 5133 1 6 3
129 36 224 3 6 5 1 1161 tee 1139 1 6 4
125 37 526 3 7 $GS lot SAS 1 6 5
125 38 126 3 8 166 toe SAG 1 6 6
1,27 35 527 3 9 $ 5

7
103 5137 1 5 7

526 40 $28 4 0 168 104 SAB 1 5 8
129 41 gen 41 1 155 125 1133 1 6 9
1213 12 $213 4 F VGA 106 SAA 1 7 0
128 43 520 4 3 • $613 1 0

7
SAB 1 7 1

sac 44 12C 4 4 116E 100 SAC 1 7 2 •
see 95 120 4 5 5511 129 SAD 1 7 3
seE 46 $2E 1 6 166 110 SAE 1 7 4
$27 47 12F 4 7 S51 SAF 1 7 5
132 48 530 4 8 a 170 112 1100 1 7 6 7
$31
$32

• 9
SO

131 4 9
132 5 0

1.
o

1
2

171
172

113
114

1131 1 7 7
182 1713

S33 S i 133  5 1 3 3 173 115 $53 : 7 9
134 52 $34 5 2 • 4 174 1 :5 101 1 5 0
535 63 1135 5 3 5 5 175 117 105 1 6 1 1
135 54 535 5 4 6 6 $76 118 1136 l e e
537
1135

55
SE

137 S S
138 5 6

7 7 5 /7
170

119
120

187 1 0 3
11138 1 8 4

538. 67 139 5 7 9 5 579 /21 509 1 6 5
134 S8 $36 5 0 • 1713 122 SBA 1 9 6
$313 59 530 5 9 578 123 565 1 0

7
•

S3C 60 13E 5 0 17E 121 SBE 1 8 8
130 El 1311 5 1 570 125 SEID 1 8 9
S3E 62 13E 5 2 57E 1Fr SEE 1 5 0
S3F 63 13F 6 3 7 7 117F 127 S8F 1 9 1

POKE a n d / o r  PEEK

A1C11 AND S C R U B  CODES

pokeS 6334 ,peek ( 56331 ) and254
2oke55334 .peekO55334 ) or1
p0ke1,peekO1la nd2 5 2
poke1, p e e k ( 1 ) 0 r 3
p0 k e 1 3 ,1 0 4 . .pok e 4 4 ,h i .pok e e d.2  c l r
pokeSS. low poke56.111 a i r
pok e 5 3 2 5 5 .pe a k 1 5 3 2 5 5 1 or 6 4
poke53255 .peek4532651end191
P ok e 5 3 2 7 2 .pe e k C 5 3 2 7 0 ,or 1 5
poke532711,peok( S 327015nd239
2 ok e 5 3 2 7 2 ,1 pe e k 1 6 3 2 7 2 1 a nd2 4 1 ) or x
poke53272 ,1peekC S 3272 ) e4d241 ) or4
pr ix e 5 3 2 7 2 .( pe e k 1 S 3 2 7 2 ) a nd2 4 1 ) or 6
pok e 5 3 2 7 2 .1 pe e k ( 5 3 2 7 2 ) on3 1 5 1 or x
peke- 548,x
poke546 .x
pOke211 .co1umn.p0ke214 .r0weg5511372

- •
CAI POKE 3/P1E1(5,11PS_ —  —  _  _  —  —  • _ •

The f o l l o w i n g  t a b l e  g i v e s  s om e  u s e f u l  P OKE S , P E E KS . e r a  o t h e r  pr Ogr e m e ing
TIP S . T h e  t a b l e  i s  n o t  l a i d  o u t  Lr
., e n w  S p e a L fi c  
m a n n e r .  
T h e s e  
s r .  
j u s t  
s o m
e

o f  t h e  to l te  e n d  p i e c e S  t h a t  I  h a v e  p i c k e d  u p  o v e r  t h e  l a s t  t w o  w e a r s .  T h e  l i s t
is  m e a nt f o r  BAS IC  pr ogr a m m e r , .  b u t  o b v l o u a l w ,  M ACHINE  CODE uS e r s  C a n wor k  o u t
the  m i c  e q u i v a l e n ts .

NOTE -  I n  a l l  c a s e s .  LOW.M 1 e n d  A O -  L o u  b y t e  o f  a n  a do / r e s . ,  H i g h  b u t s  o f  a r
md3re55 a n d  t h e  e ddr e S ti  i t s e l f

E f f e c t  o f  i n 5 t r u c t I 0 n

S witc h o f f  i n t e r r u p t s
I n te r r u p ts  be c k  o n
Bas ic  ROM s m i tc h e d  o u t
Bas ic  ROM s w i tc h e d  ba c k  i n
Ra ise  s t a r t  o f  B A S IC
Lower e n d  o f  BAS IC
E nables  e x te n d e d  ba c k gr m ind mode
D is a ble 5  s z ta ndoc i  ba c k gr oa r d  mode
E nables  m u l t1 0 o l o u r  m ode
D is e ble s  m u l t i c o l o u r  m ode
A c t i v a te  0 h a r a 0 te r  S e t  d e s i g n a te d  bw .
xS witc h o f f  C h a r a c te r  s e t  [u p p e r  c a s e )
S witc h o f f  c h a r fi e te r  $ o t  ( l o w e r  c e s e )
R e loc a te  v i d e o  r a m  t o  a d d  d e n o te d  bw ' X
T e l l  v l d  c o n t r o l l e r  o f  ne w loan p a g e  n o .
Change c h a r a c te r  c o l o r  t o  t h a t  o r  ' s
P lace  c u r s o r  • t  d e s i g n a te d  p o s i t i o n

pok e 2 0 1 ,0
poke2127,0 pok e 2 2 4 ,1
pok e 1 5 8 .1
pok s 1 9 9 ,0
poke215,K
pok e 5 3 2 5 5 .pa ok ( 5 3 2 6 5 ) e nd2 3 9
poka53265.pee1*C5326S 1or16
pok e 5 3 2 5 5 ,5 5
pok e 7 8 5 .5 2
pok e 7 8 8 ,4 9
pok e 7 9 2 .1 9 3
P oX e752,71
p o k e 0 0 8
•
2 3 4
poIn6 5 0 .1 2 8
pok e 6 5 0 ,6 4
poke6S 0.0
pok e 6 5 1 ,x
pok e 1 9 6 ,2  w e i t1 9 5 . 1
poke775 ,1
pok e 7 7 5 .1 5 7
pok e 7 7 4 .1 3 1 .pok e ?7 5 .1 6 1
pok e 8 0 1 .2  p0 k 5 1 1 2 2 .0 ,pok e 8 1 8 ,1 5 5
pok e 5 1 5 .1 3 1 ,pok e 8 1 9 .1 6 1
P oke815 ,157
pok e 8 1 6 .1 6 5
pok e 2 2 ,3 5
pok e 2 2 .2 5
P r Intpe e k 1 1 4 4 1
pr in tpoe k 1 1 4 7 )
pr in tpe a k ( 1 5 0 )
P r intbe e k ( 1 5 2 )
p r i n tp e e k 1 1 5 3 ,
pr in te ne k ( 1 5 4 )
or intpe e k O1 9 4 )
pr intpe e k ( 1 6 5 1
Or intpe e k ( 1 8 6 )
51.1554730
loym52255
5 ,2 5 5 4 5 9
wym448013
• ,m42115

HEX D E C : M A L
1CW H I G H

1102
101
SOF
103
1414
105
106
$ 0
7SOB
$05
SOP
SOB
SOE
100
SOE
SOF
S IO
511
112
$13
113
$15
SIG
$ 1
7SIB
119
S IA
118
S IC
$10
$ IE
S IF
500
SEI
see
123
seLo
125
525
$ 27
$ee
ses
$213
SEB
$2C
$2 3
126
112F
530
541
132
533
534
136
$36
$37
538
1313
S lA
$15
$30
530
SAE
S/ F

1

3

5
7

9
12
11
12
13
14
IS
16
17
16
19
ee
21
e2
23
24
25
26
E7
20
es
30
31
32
33
3•
3%
36
37
38
35
40
41
42
43
44
15
46
47
40
45
SO
51
S2
63
54
55
56
57
58
59
GO
61
62
5 )

es6
512
768
1224
teem
1515
1752
7088
2324
2550
este
3e7e
3329
3581
3910
4096
4352
4508
4E1E4
5128
5375
563e
5505
5144
5400
6656
5917
7168
7
,
1
e
4

7613e
7535
0 /9 2
8418
8704
5550
5216
9472
9728
5201
10e40
10496
1E1752
11264
11522
11776
12032
12296
12544
12002
13056
13312
1 3558
13824
14008
11335
18553
14918
15104
15352
15615
15872
15120

HEX D E C L M A L
LOk H I G H

540
541
242
143
544
145
$45
147
140
$45
$14
$48
S IC
11411
114E
S4F
$50
sst
$52
153
154
155
156
157
S50
$59
1513
158
$SE
1511
$56
157
1E0
561
262
$63
554
155
5136,
557
158
169
$513
168
16C
160
16E
$67
570
171
572
173
1174
175
175
177
1
7
0
1713
$713
175
$70
1711
17E
17F

54
65
SE
6?
GO
69
70
71
72
73
7
•75
76
77
78
79
se
91
82
93
84
05
05
87
88
89
90
51
92
53
94
95
56
97
98
99
100
101
102
103
104
105
105
107
100
105
110
111
112
113
114
115

HEX T O  DECIMAL CONVERTER

116
117
116
119
1E0
1E1
122
123
124
125
126
127

15384
15540
15595
17152
17106
17654
179213
10175
18132
19688
18511
15200
19456
15712
15558
22224
20182
20736
aesse
21584
21752
22015
22272
22526
22704
23042
23295
23552
23aele
24864
24320
24576
24032
25080
25344
25600
25955
2 6 :1 2
25358
266.24
26880
27136
27352
27610
27504
ealse
ee
,
11
6

29672
eesee
29169
29140
29696
25552
3eees
30.16
,
1

3e7ee
30975
31232
31469
31744
32000
32256
32512

Turn o n  c u r l o r
Tur n o f f  c u r s o r
Reverse v i d e o  o r
Reverse  v i d e o  o f f
I n s e r t  mOde o n . . X  de nc te m  n o  o f  I n s e r t s
S witc h s c r e e n  o f f
S witc h 5 c r e e n  o n
S witc h o n  H i
-
r e s  
m o d e

D is a b le  r u n i s t a 2  k e w
R e - e ne ble  r u n / s t e p  k e w
D i s a b l e  r e s t o r e  k e w
R e - nna ble  r e e tO r e  k e y
D i s a b l e  BREAK e n d  L I S T
a l l  k e ws  r e p e a t
D i s o b l e  r e p e a t  k e w f u n c t i o n
Norms! k m ,  r e p e a t  c o n d i t i o n
x - s i g r i fi e s  d e l a y . o f  r e p e e t ( 6 1 ' t h s  s e c )
C le a r  k e y boa r d  b u f f  a  w a i t  f o r  k e y e r S e e
D is a ble  l i s t
R e s tor e  l i s t
D is a ble  l i s t  ( a l t  m e thod)
D is a b le  s a v e  Command
D is a ble  s a v e  command C o l t  m e thod)
D is a ble  l o a d  COM m.nd
R e - e na ble  l o a d  command
Remove l i m e  num be r s  f r o m  b a s i c  p r g

1
v
1
7
n
e
%
7
b
7
i
s

R e tur ns  1_OA0/UER1FY fl a g  v a l u e
C a s s e tte  m o to r  fl a g  s t a t u s
Number o f  fi l e s  ope n
A c t. ie l  i n p u t  d e v i a l l
A c tua l  o u t p u t  d e v i c e
A c tua l  fi l e
A c tua l  s e 0 a nda r w a d d r e s s
A c tua l  d e v i c e
A c t i v a te  s us te m  r e - s e t
C lose  a l l  o p e n  f o e s
R e - s e ts  1 1  t o  0 0 0 0 0 0
G
i
v
e
s  
i
n
v
i
s
i
b
l
e  
'
S
y
n
t
e
x  
E
r
r
o
r
'

E nd. pr ogr a m  w i t h o u t  t h e  READY p r o m p t

HEX D E C I M A L .

SOO 1 E 8
$61 1 2 3
582 1 3 0
583 1 3 1
sem 1 3 e
505 1 3 3
585 1 3 4
507 1 3 5
508 1 3 6
1813 1 3 7
SOA 1 3 8
SOB 1 3 9
$OC 1 4 0
180 1 4 1
16E 1 4 2
S lif 1 4 3
590 1 4 4
551 1 4 5
152 1 8 6
$93 1 4 7
194 1 4 0
155 1 4 9
196 1 5 0
197 1 5 1
150 1 5 2
195 1 5 3
1913 1 5 4
190 1 5 5
$130 1 5 6
153 1 5 7
$SE 1 5 6
19F 1 5 5
$AO 1 5 2
1131 1 5 1
1132 1 6 2
1133 1 6 3
SA4 1 6 4
1135 1 5 5
$136 1 E 6
SA7 1 6 7
5130 1 8 8
1139 1 6 9
11313 : 7 0
SAB 1 7 1
SAC 1 7 2
SAD 1 7 3
SAE 1 7 9
SAF 1 7 1
11103 1 7 6
581 1 7 7
10? 1 7 8
$03 1 7 9
SEM I s l e
585 1 8 1
586 1 8 2
587 1 8 3
1108 1 8 4
189 1 9 5
SEA 1 0 5
5135 1 9 7
SEC 1 8 8
100 l e n
SBE 1 9 0
SEIF 1 9 1

HEX D E C I M R L
LOW 1415M  L O W  s i m i

33758
33024
33200
33535
33752
34045
31304
34550
31015
35072
35328
15564
35840
36055
35352
35620
36854
37120
37376
37632
37888
16144
36800
3E1556
30512
35158
19421
35680
35536
40192
40448
40704
42560
41215
41472
41720
41994
92298
42495
42752
43008
43254
43520
43776
44032
44280
44544
44800
15056
45312
45550
45024
460E10
45335
45592
46810
17104
47352
47616
47872
481E 8
48384
19640
49056

'CO
SEI
102
1013
109
SCS
106
$07
SZO
'CS
SEA
'CO
SEC
SCO
SCE
SCF
SOO
$DI
102
103
101
SOS
136
1117
$OO
109
SDA
SOB
SOC
SOD
$OE
107
SEC
5E1
1E2
5E3
1E4
SES
SEG
157
5E5
SES
SEA
1E8
SEC
1E0
SEE
SEP
%PO
161
172
SF3
$79
srs
$75
SF?
1E8
IFS
s fn
SFB
SEC
$FO
SFE
S ff

152
193
154
195
156
157
150
155
220
POI
202
223
204
205
205
207
208
205
ele
211
212
213
214
215
215
217
215
219
220
221
222
223
224
225
22E.
227
eea
229
230
231e3e
233
234
235
236
237
236
e3s
e-oe
el l
2813
244
215
F45
e47
2913
299
250
es:
252
e53
254
255

15152
15408
15654
49922
50176
50432
50696
50544
61200
S I4S 6
51712
51958
52329
seise
5E 735
sesse
53248
G3501
53750
54015
54272
515213
54784
55040
55256
55552
55eee
55054
5632e
55575
5583?
57090
57344
57500
57056
58112
58368
56621
60660
55136
55352
55648
59504
50160
50415
62672
eeses
51104
61410
61696
61952
62206
52161
6E 720
52975
63232
63408
63744
54000
61256
54512
64768
65028
65280
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ne of the most interesting features0
of the C-I28's CP/M mode is its ability
to read a wide number of  MF M disk
formats created on other CP/M systems.
The feature was only provided so that the
128 owner would have ready access to the
full range of CP/M applications without
having to  rely  on companies to copy
programs on to the non-standard Commo-
ore format diskette. By contrast owners
of. for example. Amstrad machines are
in the main limited to a selection of the
most popular CP/M packages.

While this in itself is a major benefit,
provision o f  the fac ility  also provides
some less well-publicised advantages. Of
course it means that you can now create
your own programs and datafiles for use
on other CP/M machines. What, however
will be of interest to a greater number of
128 owners is that the disk drives work
faster with MF M disks than with the
standard GCR format. The main reason
for this is almost certainly, because the
physical trackiseetor layout of Connodore
disks does not fi t very well with CP/M*s
internal logical representation of a disk.
Additionally, the new disk ROM routines
for handling MFM disks are the only tide
sections within the disk ROMs.

Horror movie

At the point it would be very easy to
digress in t o  a  discussion o f  CP/M
internals and the horror movie lurk ing
within y our  disk  dr ive. F o r  readers
interested in these topics I have suggested
books on both topics at the end of this

C128 UTILITY

Foreign Formats
In theory. the Cl28 has the valuable ability to read a

wide range of CP/M disk formats. In practice, it isn't so
easy. Your Commidore shows you how to do it.

article and we will just consider the more
immediate problem of creating an MFM
format disk.

Further investigations have revealed
that w h i l e  Commodore or ig ina l ly
intended at one time to provide an MFM
formatting facility from within CP/M. it
is now extremely diffi cult t o  do  so.
Fortunately, however, i t  i s  relatively
simple to do this using BASIC 7.0.

In order to implement CP/M, the
new d is k  dr ives  support a  s et  o f
instructions called Burs t Commands.
These account for the slight improvement
in dis k  performance that  i s  always
obtained in CP/M mode by using faster
data transfers. The main functions in this
group are for fast read and write of 12.8
byte CP/M logical records and a special
fast program LO AD command. Als o
included within the set is  a  general
purpose MFM formating command. The
information on this is found on page 84
of the 1571 Disk Drive Users Guide. It
isn't too hard to use Burst Commands —
I successfully formatted a  d is k  t o
KAYPRO 11 format at the second attempt.

Straightforward

Everything seemed quite straightforward,
so I was somewhat surprised when every
other format I  attempted to create was
greeted by  CP/M w ith  the response
MISSING. This is shorthand for: -
I  h a v esearched through my internal tables, oh
master, and cannot find an entry that mat-
ches this format". Clearly another gem
from the Commodore School of Techni-

-
I
C 
C
O
M
M
O
D
O
R
E 
S
E
R
I
O
U
S 
U
S
E
R
S 
G
U
I
D
E

MS

cal Authorship. The disk manual seems
to be accurate, but gives no details on the
actual formats supported. They are given
in the CP/M sections of the main manual.
but this does not tell you how the sectors
are numbered, wh ic h y ou need t o
identify.

There is  one place where you can
find this information and you w ill only'
have it if  you have bought the CP/M utili-
ties and documentation pack. This pack-
age also contains a disk of CP/M sources
and at the end of the BIOS fi le CXDISK.
ASM you will find Disk Parameter Block
(DPB) Table. The DPB Table holds preset
information for a range of different fi le
formats, but is modifiable by the user.

After the DPB entries for the Com-
modore fOrmats and the MF M formats
there are a number of blank entries and
two unimplemented ones used on Morrow
machines. This  means it  is  possible to
insert new entries without having to
discard any of the existing ones The
easiest way to modify this fi le is to use
a word-processor, otherwise you will have
to struggle with the infamous ED editor.

The DPB table is  unique to Com-
modore, a  most CP/M machines have
only a single DPB. This is required by the
operating system in order to convert from
the logical structure of the disk used in
the BDOS section and the physical struc-
ture of  tracks and sectors on the disk.
Logically. CP/M considers a  disk  t o
contain a number of  128 byte records,
which ar e organised in to  blocks o f
between lk  and lok  bytes in length. For
the Cl28 the block size is lk  for single-
sided disks and 2k for double-sided disks.



This is  an important parameter as i t
defines the minimum size of a CP/M disk
file, regardless of how little data it may
contain.

The parameters in the DPB are used
to calculate the numbers of the sectors on
a particular track that correspond to a
logical block. For formatting purposes the
only parameters of interest are the sector
size, the number of sectors per track and
the number allocated to the first sector on
a track. The other parameters concern the
order in  which the disk dr ive writes
sectors on the disk. These parameters can
be specified in the format command, but
they should not be required.

The demonstration program show in
Listing 1 w i l l  create two o f  the most
useful formats. The KAYPRO II format
packs more data than normal on a disk
and the IBM-8 formats are very widely
used. Using the table of parameters for
other formats provided in  Table 1. i t
would of course be possible to extend the
program to allow the creation of all the
supported formats. However, unless you
are planning to provide a CP/M disk
copying service, it  is probably better to
limit the formats you are using.

No. Format Sides Set size Set/Trk 1st Set
(B5) (B7) (B3)

Epson QX10 2 1 16 129
2 Epson QX 2 2 10 129
3 IBM-8 SS 1 2 8 129
4 IBM-8 DS 2 2 8 129
5 KAYPRO IV 2 2 10 128
6 KAYPRO II 2 10 128
7 Osborne DD 2 3 5 129
8 Osborne SD 1 3 5 129
9 Epson Euro 2 1 16 129

Further reading
As mentioned earlier, here are a couple
z)I book recommendations for  readers
who would like to pursue these subjects
further. A very good introduction to this
subject i s  prov ided b y  C P / M  T h e
Software Bus. This  is  a programmer's
companion written by Andrew Clarke,
Mike Eaton and David Powys-Lybbe and
published by Sigma Technical Press. This
book scores high on  readability and
follows a sensible progression from the
very basics through editors, assemblers
and compilers to the operating system
internals.

I have only  tw o  reservations i n
recommending this to C-I28 users. The
first is  that the book concentrates on
CP/M rather than CP/M Plus which is
used on the 128. While the differences are
fully covered but not in  great detail.
Secondly in  my copy at least (several
years old) the chapter On CP/M pro-
gramming languages badly needs up-
dating and does not even mention some
of the best compilers available. I n  all
other respects this book should suit all but

C128 T I L I T Y

MFM Formatting Parameters Table

Prwt rin t e I fl _l r e  n ‘ i n i l n h l e  f ew r ic e r  d e n n i t i n n

I
P
R
O
G
R
A
M
;  
M
F
M 
F
O
R
M
A
T
T
E
R

1
IO REM 1 5 7 0  MFM D I S K  FO RMATTER -

BY P A UL  S CHO FI E L D
20 SCNCLR CHA R 1 , 3 0 , 3 , " M F M  D I S K
FORMATTER"
30 CHA R 1 . 3 0 , 4 , " m ”  - - - - - - -

.•

40 CHA R 1 , 1 0 , 7 , " 1 .  KAYPRO  I I "
5 0  CHA R 1 , 1 0 , 8 , " 2 .  I B M - 8  S S "
GO CHA R 1 . 1 0 , 1 1 , " P L E A S E  E NTE R RE
OUIRED FORMAT
70 CHA R 1 . 4 1 , 1 1 , " " ; I N P U T  F : I F  F >
2  O R F < 1  THE N 6 0
BO CHA R 1 , 1 0 , 1 4 , " I N S E R T  D I S K  A ND

ENTER DE UI CE  NUMBER ( 8 - 1 1 )

SO CHA R 1 , 5 6 , 1 4 , " : I N P U T D : I F D < 8
OR 0 > 1 1  THE N B O
100 I F  F. * 1  TH E N  1 3 5 2 : 1 3 7 1 0 : 1 3 3 1 2

110 I F  F - 2  THE N 1 3 5 2 : 1 3 7 1 3 8 3 1 2 9
120 CS . . "U0 "4 . CHRS (6 )+CHRS (8 3 ) * CHR
S C0 ) . CHRS CB 5 )+CHRS (3 9 ) . CHRS (1 3 7 )
130 CHA R 1 , 1 0 , 1 6 , " " : 0 P E N  1 , 1 3 , 1 5 ,
CS : P RI NTNI , "U0 "4 - CHRS ( 4 ) ; G E T# 1 , A S
:CLOSE1
140 5 8 • A S C ( A 5 ) - 4 8 ; I F  0 5 > 1  O R  SEK
>0 THE N P R I N T  "FO RMA T ERROR -
D 5 S ; "  S T A T U S  -  " ; 5 1 3 ; : E N D
150 P R I N T  "A NO THE R D I S K  ( Y I N )

160 I N P U T  Y S : I F  Y I " Y "  O R Y S . ' "C 5
Y ] "  THE N CHA R 1 , 1 0 , 1 6 , "

" : 6 0 1
-
0  
1 3
0  
E
L

SE S CNCL R
170 REM FO R 1 5 7 1  DO UBLE S I D E D  FO
RMATS CHANGE C H R s ( 6 )  T O  C H R S ( 3 8 )

I N L I N E  1 1 0
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the most dedicated hackers and is quite
reasonably priced.

By contrast the 1570/71 disk drives
are still too new to have had many books
written about them yet. I  know of only
3. which are in fact editions of the same
hook in German. American and English.
The English version i s  entitled T he
Anatomy of the 1571 Disk Drive and is
published by First Publishing. I f  this book
had appeared a little later (the German
original has been available almost as long
as the drives) it would probably have been
excellent. As it is it is simply very good.
The main weakness is that in places they
have had to anticipate what information
users would require and so have not
included everything that Commodore
forgot. Al l  the disk housekeeping com-
mands. fi le  types, and  special user
commands are fully covered, although the
inexperienced programmer would prob-
ably have appreciated more example
programs.

This is not, however, a book aimed
at the novice and over half of it is ROM
listings. In this case the authors have done
a really first class job of adding comments
to these and they are genuinely useful.
Despite this it is still diffi cult to follow
some commands from reception to com-
pletion, which is hardly the fault of the
authors, but is inherent in the byzantine
structure of  the ROMs. There is  great
potential f o r  getting these Cl28 disk
drives to perform better than intended and
this is the type of book you need if  you
want to try.
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program or a utility you will no doubt at
some time be required to design a screen,
sprites and even user defined characters.
Print Master w il l  help you with your
designs by printing out on an MPS 801
or compatible printer a range o f  four
grids. The grids are as follows:
I) A Character Designer Grid ( row of
three);
2) Sprite Designer Grid:

E

000 AD 1171
46 200 G 0 T0 5 0 49 1174 RE M ( S H I F T  +  L  S H I F T  *
27 997  RE M (5 )* 8  (L O G O  +  0 ) * 4 1

03 1175 1 3 $
-
" [ S L . S
C I . S L .
S @ I .
5 L , S t ) .

15 998 RE M CHARACTER MA TRI X  DE S S L , S @ . S L , S CI , S L . S g l . S L . S g ) , S L , S
IGNER I CC)4] "

65 999  RE M E4 1180 C$ . . . "1 I S P C2 3 ) "
FD 1185 1 : ) $ " 2  6  3  1 [ S P C1711"

46 1000 P R I N T M S ; L E F T $ ( 0 S . 5 ) L E F T 7E 1190 E $ " 1 3  4  2  6  8 4
2 1   D A$ ( P S . 3 ) ; TA [ S P C 3 I "

18 1010 P R I N T " [ S T I H I S  RO UTI NE  W FO 1200 P R I N T* 4 . A A S
I L L  P R I N T  O UT CO P I E S " 66 1205 P RI NTi t 4 . C$ C$ CS

FE 1015 P R I N T " I R I G H T 3 1 0 F  A  CHA R 2E 1210 P R I N T* 4 , D $ D $ D $
ACTER MA TRI X  I N  ROWS O F 3 " 5E 1215 P RI NT* 4 . E S E S E S

48 1030 P RI NT" [ DO W N2 , RI G HT3 . S Y I 34 1220 FO RL . . 1 T0 8
OU S E L E CT HOW MANY ROWS TO  P E2 1225 P RI N1 ' . 4 , A A S A S " [ S P C8 1 "A S
R I N T" " I S P C 8 ] " A $ 2 2 $

BD 1035 P R I N T " [ R I G H T 3 ] B U T  WHATE FC 1230 P R I U T * 4 , A A S 8 S " [ S P C 3 ] " B S
VER YO U CHOOSE W I L L  B E "[ S P C31"13$22$

63 1040 FR I N T" ( R I G H T3 1 M U L T I P L I E A l 1235 NE X TL
D B Y  3 " FD 1240 P RI NT* 4 . A A S : CL O S E 4 : NE X T

66 1050 P R I N T " [ D O W N 2 . R I G H T 3 I " ; : C:RETURN
I NP UT"[ S NI UMB E R O F RO WS ": NR 31 1997 RE M

BC 1055 I F N W 1 T H E N 1 0 0 0
66 1060 P RI NT" [ DO W N2 , R I G HT3 . S TI 49 1998 REM S P RI TE  MA TRI X  DE S I G

HI S  W I L L  G I V E  Y O U"NR* 3 "MA TRI NER
XES" 73 1999 RE M

40 1070 P R I N T" [ D O W N 2 , R I G H T3 1 " ; :
I NP UT" I S DI O  YOU W I S H TO  CHA N 55 2000 P R I N T M S : L E E T V O S , 5 ) L E F T
GE T H I S  Y I L E F T 3 I " ; Y S V P S . 2 ) ; " I S T 1 H I S  RO UTI NE  W I L

57 1080 I F Y $
.
. . . " Y " O
R Y I < > " Y
" A N D Y S (

L P R I N T  O UT A  COPY O R"
› "N"THE N1 0 0 0 EF 2005 P R I N T" [ R I G H T2 ] C O P I E S  O F

90 1150 FO RC•1TO NR A S P RI TE  MA TRI X  DE S I G NE R"
9F 1160 O P E N4 . 4 AB 2010 P R I N T N S L E F T S ( O S . 1 5 ) L E F
68 1169 RE M ( S H I F T  +  0  S H I F T  + T S ( P S . 2 ) ;

P ) * 8 3C 2015 I N P U T
-
( S H ) O W  
M A N
Y  
C O P
I E

C9 1170 A $
- -
I S O , S
P . S O ,
S P , S
O . S P .

S " ; N R
S O S P . S O . S P . S O . S P . S O , S P . S O , S C7 2020  I F N R

.

. . O T H E N
2 0 0 0

P ] " B2 2030  FO RC-1TO NR

UTILITY PROGRAM C64/128 + MPS 801

Print Master
Having problems designing sprites, characters and

screens? Use this program to print grids to help you.

3) Small Screen Grid and
4) Large Screen Matrix .

Getting it in

The program is  presented as a Basic
listing. You should use the SYNTAX
CHECKER program found o n  t h e
LISTINGS page o f  this  magazine t o
check each of your lines as you enter the

program. Read the LISTINGSpage for
more information on how to do this.

When RUN the program will prompt
you for the type of grid that you require
and the number of copies of the GRID
that you require.

After you have been using the grids
for a while they will no doubt become an
invaluble aid to your programming. Why
not photocopy a number of grids to save
wear on your printer ribbon.

I
P
R
O
G
R
A
M
;  
P
R
I
N
T
M
A
S
T
E
R

1
97 5 0  M S
- .
C H R S ( 1 4
7 ) : N
$ -
,
C H R S
( 1 9 )

07 5 5  0
$ '
-
" [ D O W
N 1 5 ) " :
P S - " f
R I G H T
1

01•
06 6 0  A A S C H R S [ 1 5 ) : E Z $ - C H R S ( 8 )
A3 1 0 0  P R I N TM S : " 1 C 7 I " : P O K E 5 3 2 8 0

.
1
1
:
P
O
K
E
5
3
2
8
1
.
0
:
P
O
K
E
6
5
0
.
1
2
8
;

49 1 3 0  P R I N T T A B ( 1 3 ) " ( C A . 5 * 1 2 . C S"

Ca 1 3 5  P R I N T T A B 4 1 3 ) " [ S - , R V S O N )
[ S P I R I NT ( S M I E NU [ R V S O F F . S - I

F5 1 4 0  P R I N T T A B ( 1 3 )
-
I C Z S * 1 2 , C X

1-
2C 1 4 5  P R I N T C H R S ( 1 4 ) W L E F T S ( O S

. 5 ) ; L E F T S ( P 1 . 2 ) ;
16 1 5 0  P R I N T " [ C 6 ) 1 )  [ S C ] H A R A C TE

R I S M I A T R I X "
62 1 5 5  P R I N T" [ D O W N . R I G H T2 ] 2 )  I S

S J P RI TE  [ M A T R I X "
42 1 6 0  P R I N T" ( D O W N , R I G H T2 ) 3 )  [ S

SJ MALL [ S S ] CRE E N [ S M ) A T R I X "
58 1 6 5  P R I N T" [ D O W N , R I G H T2 I 4 )  [ S

LIARGE [ S S ] CRE E N [ S M ] A T R I X "
88 1 6 7  P R I N T" [ D O W N . R I G H T2 ) 5 )  I S

E I X I T "
BA 1 7 0  P R I N T N S ; L E F T S ( 0 $ . 1 5 ) ; L E F

T S ( P S . 5 ) ;
53 1 7 5  I N P U T " [ S W I H I C H " : W
65 1 8 0  I F W
.
.
5 1 H E N P R I
N T M S C H R
S ( 1 4 2

I ; E ND
75 1 8 5  I FW<10RW>4THE N50
F3  1 9 0  F O R T 1 T 0 5 0 0 : N E X T
2A 1 9 5  O NW G O S UB 1 0 0 0 . 2 0 0 0 , 3 0 0 0 . 4

Yoi C O M M O D O R E  SERIOUS USERS CUI DE



Continued from page 42

19
FC

2050  O P E N4 . 4
2060  C S = " 1 f S P C 1 4 1 "

3A 3005 P R I N T" ( R I G H T2 I C O P I E S  O F
A S MA L L  SCREEN M A T I X "

95
09

3 1 3 0  CLO S E 4! NE X TC: RE TURN
3997  RE M

EA 2 0 7 0  D S - " 2  6  3  1 ( S P C 8 I " 7F 3010  P R I N TN S : L E FTS ( O S , 1 5 ) L E F
44 2080  E $ - " 8  4  2  6  8  4  2  1 " T S ( P S , 2 ) : B6 3998  RE M LARGE SCREEN MA TRI X
94 2089 R E M " ( S H I F T  +  0  S H I F T  + A8 3015 I N P U T" [ S H I O W  MANY CO P I E

P)* 8 S " : N R OB 3999 RE M
E5 2090  A S . ' " I S O , S P , S O , S P . S O , S P ,

S O , S P . S O , S P . S O . S P . S O , S P , S O , S
02
66

3020  I F N R O T H E N 3 0 0 0
3030  FO RC1 TO NR 8D 4 0 0 0  P R I N T M S ; L E F T S ( 0 $ . 5 ) L E F T

P I " E6 3050  O P E N4 . 4 S ( P S , 2 ) ) " [ S T I H I S  RO UTI NE  W I L
4F 2099 R E M * * ( S H I F T  +  L  S H I F T  + 2A 3069 RE M* * (L O G O  +  A ) * 1  ( L O G O L P R I N T  O UT A  CO PY O R"

20

78
38

@ )* 8
2100 B " I S L , 5 @ , S L . S @ . S L . S ( a .
S L . S S L . S @ , S L , S @ . S L , S @ , S L , S
@I
2110 G S " ( C @ 4 ]  ( C @ 4 )  [ C @ 4 ) "
2 1 2 0  P R I N T * 4 , C S "  " C S "  " C S

CO
30
6A

A9

+ R ) * 2 1
3 0 7 0  A S
-
I C A . C
R 2 1 1 "

3071
3 0 7 4  RE M* * (LO G O  +  R ) * 1 8  ( L O G
0 +  S ) * 1
3075 1 3 $ . * " [ CR1 8 , CS ) "

DC

73

F4

4 0 0 5  P R I N T" ( R I G H T2 ] C O P I E S  O F
A LARG E SCREEN M A T I X
-4 0 1 0  P R I N TN S : L E FTS I O S , 1 5 ) L E F

T$( P S , 2 ) ;
4 0 1 5  I N P U T" ( S H ) O W  MANY C O N E
S " : N R

66 2130 P R I N T * 4 . D S " [ S S P C I
-
D S "

2A 3076 69 4 0 2 0  I FNR- O THE N4 0 0 0
D$ 89 3079 RE M ( L O G O  +  Q ) * 1  ( S H I F 4A 4 0 3 0  FO RC-1TO NR

CF 2140 P R I N T * 4 , E S " I S S P C I " E S " I S T A ND + ) * 2 1 02 4 0 5 0  O P E N4 . 4

S P CI "E S "  D A T A " 39 3080  C S . * " [ C O , S + 2 1 ) " CB 4 0 6 9  RE M* *  ( S H I FT +  0  S H I F T  -
61 2150 F O R L 1 T 0 2 1 2F 3081 P ) * 8
09 2160  P RI NT* 4 . A A S A S A S A $ 2 2 $ 88 3084  RE M* *  ( S HI FT A ND + ) * 1 8  ( 2E 4 0 7 0  A S * . " I S O , S P , S O , S P , S O . S P ,
BB 2170 P R I N T* 4 , A A $ B $ 8 $ B S

-  " G S Z
LOGO +  W ) * 1 S O . S P . S O . S P , S O , S P , S O , S P , 5 0 , S

2$ I C 3085  0 1 . . . " [ S + 1 8 , C W ) " P I "
18 2180 NE X TL , P RI NT* 4 , A A S : CL O S E 20 3086 60 4079  R E M * * ( S H I F T  +  L  S H I F T  +

4 : NE X TC DD 3089  RE M* * (LO G O  +  2 ) * 1  (L O G O @ I * 8
18 2190 RE TURN + E ) * 2 1 67 4080  B S - " I S L , S @ . S L . S @ , S L . S @ .
94 2 3 0 0  S TO P DI 3090  E S . * " ( C Z , C E 2 1 ) " S L , S @ , S L , S S L , S e l , S L , S C I . S L , S
25 2997  RE M* 25

DO
3091
3 0 9 4  RE M* * (LO G O  +  E 1 * 1 8  ( L O G 50

@ I"
4 0 9 0  FO R L - 1 T0 2 5

6 4 2 9 9 8  RE M S MA LL SCREEN MA TRI X 0 +  X I . I D 4100  P RI NT* 4 , A A $ A $ A $ A $ A S A S ZZ
42 3095  F 5 = " I C E 1 6 , C X I "

67 2999 RE M lE 3096 74 4110  P RI NT* 4 , A A $ B $ 8 $ B $ B $ B S ZZ
DC 3 1 0 0  P R I N T * 4 , A A S W B S Z Z $

61 3000  P R I N TM S ; L E FTS ( O S , 5 ) L E FT
S ( R S . 2 ) ; " ( S T ) H I S  RO UTI NE  W I L
L P R I N T  O UT A  CO PY O R"

FE

CO

3110 FO R L - 1 T0 2 4 : P R I N T* 4 , A 1 S C
$: DS ZZS : NE X TL
3120 P R I N T* 4 . A A S E S : F$ 2 2 $

C3 4 1 2 0  N E X TL : P R I N T* 4 , A A S . P R I N T
* 4 : P RI NT* 4 : CL O S E 4 : NE X TC; RE TU
RN

70 First line of  program when recalled
later.

On cassette the files would have to be in
the order:

1: PROG I
2: SWAPPER 64 (machine code not Basic
loader.)
3: PROG2

On disk the order does not matter.

When the store part instruction is used,
the bottom o f  Basic is  raised to  the
address o f  the beginning line number.
This will cause no problems i f  used in
program mode, but in direct mode it may
be noticed. In such cases it is advisable
to SAVE the program, reset the computer.
and re—LOAD the program This proced-
ure is not required i f  the beginning line
number was the first line of the program.
It is  advised that you only  use this
command in program mode.

UTILITY PROGRAM C64/128 +  MPS 801

Extremely fast
Here is a short Basic program which will
demonstrate the speed o f  SWAPPER
64 Type:

NEW
10 PRINT "HELLO "
20 SYS 49152.4,1
SYS 49152.2
RUN

The program scrolls 'HELLO  u p  the
screen. What is happening is that line 10
is executed thus printing 'HELLO'. Then
the program is swapped for that in storage
which auto—RUNs. Since this is the same
program. the above process is repeated.

Getting it all in

The program is presented here in the form
of a Basic loader. Type the program in
using the SYNTAX CHECKER program
that can be found on the LISTINGS page.

YOUR COMMODORE SERIOUS USERS GUI DE
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SAVE the program before you RUN it.
On RUNning you will be informed of any
errors that you may have missed. When
the program has been RUN successfully.
type:

PO K E43.0 : POK E44, 192 : POK E45,35 :
POKE46.195
SAVE "SWAPPER".1 (or  ,8 for disk).
This SAVES a  work ing copy o f  the
machine code.
When the program is to be used, simply
type the following command:

LOAD "SWAPPER",I.1 for  tape or,
LOAD "SWAPPER",8,1 for  disk.

If loaded directly (ie. as above) rather
than from within a program then you
must type NEW or  CLR to reset the
pointers after LOADing SWAPPER_

For those interested the machine code for
SWAPPER is located between memory
locations 49152 ($C000) and  49991
($C347).



POKE43,I24

FB 1010 DATA 0 . 0 , 1 4 7 . 8 , 1 4 , 3 2 , 2 0
8 . 6 5 . 8 3 , 8 3[PROGRAM; PROG LOCK 1

A6 1020 DATA 8 7 . 7 9 , 8 2 . 6 8 , 3 2 . 6 3 ,
0 . 1 6 9 . 1 3 . 1 6 0

88 10 X - 1 6 3 8 5 : T. • 0 : N0 12 1030 DATA 8 . 3 2 , 3 0 . 1 7 1 , 1 6 0 , 0 ,
39 20 READA:1FA-1THEN40 32 , 207 . 255 , 153
88 30 POKEX. A:TT+A;NN+1:X. . . X. f1 3F 1040 DATA 6 4 . 3 . 2 0 0 , 2 0 1 , 1 3 , 2 0

:GOT020 8 , 2 4 5 . 1 6 9 . 0 . 1 5 3
ED 40 I FT<>10932THENPRI NT"DATA A7 1050 DATA 6 4 . 3 . 1 6 0 , 0 , 1 8 5 , 6 4 ,

VALUE ERROR" END 3 . 2 4 0 . 1 2 , 2 1 7
OF 50 I F N < > 1 2 5 T H E N P R I N T

-
D A T A  A M

A6 1060 DATA 8 1 . 8 . 2 4 0 , 3 . 7 6 . 2 2 6 ,
OUNT ERROR":END 252 , 200 . 76 . 55

52 60 P RI NT( T) AP E  OF ( D I S K  ?" 90 1070 DATA 8 . 1 6 9 . 1 2 4 . 1 3 3 . 4 3 , 1
6 9 , 8 , 1 3 3 , 4 4 . 9 6

C7 70 GETD$:I FDS<>"T"ANDDS<>"D" 81 1080 DATA 6 9 , 7 6 , 6 9 . 8 0 . 7 2 . 6 5 .
THEN70 7 8 , 8 4 , 1 3 , 0

39 80 P O K E 2 5 1 , 1 : I F D S
-
D " T N E N P O K

3D 1090 DATA 1 5 3 , 3 4 , 7 2 . 6 9 , 7 6 , 7 6
E251, 8 , 7 9 . 3 4 , 0 , 1 0 8

5C 90 POKE43. 1:P0KE44, 64:P0KE45 BE 1100 DATA 0 . 1 6 9 . 1 3 . 1 6 0 , 8 , 3 2 ,
,127:POKE46.64:SAVE"PROG-LOC 3 0 . 1 7 1 , 1 6 0 . 0

K". PEEK(251) 72 1110 DATA 3 2 , 2 0 7 . 2 5 5 , 1 5 3 . 8 1 ,
ID 1000 DATA 1 1 , 8 , 1 0 , 0 , 1 5 8 , 5 0 , 4 8 . 2 0 0 , 2 0 1 , 1 3 , 2 0 8

8 , 5 5 , 5 4 , 0 95 1120 DATA 2 4 5 , 9 6 , 0 , 0 , 0 . - 1

CM UTILITY

Program Lock

Are you keen to keep prying eyes off your beautiful
Basic coding? This utility will help you to keep a few

secrets.

H ere is a program to make it very
difficult for prying eyes to look at your
Basic programs without your permission.
PROG— LOC K is a 'skeleton
- p r o g r a mwhich sits below your own program, so
that when the program is loaded and
listed, the result will be the message 'I0
SYS2076 which is far from informative.

To see the Basic program, you must
RUN the program, which will then ask
you tbr a password. which i f  entered
correctly will allow youto run or list thc
Basic program. I f  you don't give the
correct password. the machine resets
itself!

Getting Going
Type in the program and SAVE it  as
LOCK LOAD before RUNning it. I f  all
the data is correct, PROG—LOCK is
SAVEd to tape or disk, as you require.

Now to keep out the nosey —parkers.
Turn the computer on and off. then

LOAD PROG — LOCK back in. Type:

followed by RETURN.
NowLOAD in the BASIC program

you want to protect, and type:

POKE4.3.I

t011owed by RETURN.
The default password i s  set  as

ELEPHANT. but you change it by typing:

SYS2I50

litllowed by RETURN, and you can then
type is a  new password o f  up to 20

YOUR COMMODORE SERIOUS USERS GUI DE
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characters (counting RETURN at the end
as one character).

That's i t !  T h e program i s  now
protected. and just needs to be SAVEd.

Note that PROG—LOCK doesn't
copy—protect your program, and would
be rapidly defeated by an experienced
hacker, but i t  w ill  make the casual
program thief think twice, not to mention
the cache( it wil l  i v e  to your programs!

By Dal id Derrick
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NAME QUANTITY PRICE ORDERCODE TOTAL
SERIOUS USER
DISK

I:6.00 YSUGD

SERIOUS USER
TAPE

£400 YSUGC

OVERSEAS POSTAGE f I .00
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you've entered the program there will no doubt be typing errors
that need to be corrected. Why not save yourself time and trouble
by buy ing a disk or  cassette o f  the programme front this
publication. All of the programmes that are presented here are
on the cassette or disk at a bargain price of £6.00 for disk or
£4.00 for cassette,

The disk and cassette are only available mail order from
the address on the order form. A cheque payable to ASP Ltd
for the correct amount should be included with the order.
Overseas customers should add LI .00 for postage.

REA I )EliS SERVICES

ORDER FORM — PLEASE COMPLETE IN BLOCK CAPITALS

Can't afford
the time to
type them in?
Why not buy
them all
on disk
or cassette?

NAME

ADDRESS

P O S T C O D E

I enclose a cheque/postal order for f   m a d e  payable A l l  orders should be sent to: Your  Commodore. Readers
to ASP LTD. for  the Your  Commodore Serious User Guide Services, Argus Specialist Publications, 9 Hall Road. Hemel
Disk/Tape. H e m p s t e a d .  Herts HP2 7BH.

Please allow 28 days for delivery.
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AT LAST!

50 5 25" disks £25.00
1 D85/100 disk box El 0 50
Disk Nibbler F.O.C.
OUR NORMAL PRICE E48•50
OFFER PRICE 0 5  110
SAVE lull 01.50
Prrces i nc lud ti  V A T a n d  U K  pos tagh

AN ECO NO MICAL ALTERNATIVE TO  THE BULKY EXTERNAL AMIGA
DISK DRIVES

3.5" EXTERNAL FLOPPY DISK DRIVE FOR THE COMMODORE AMIGA

C U M A N A  CAX  354
Amiga owners  can now easily upgrade to twin fl oppy operat ior wit ',  the purchase of  Cumana's high Quality external 35  inch fl oppy drive

The Citmana CAX 354 conveniently  takes its power from the host computer and offers a full 880K of formatted storage to either A500 owners or users of
system t  and 3 A1000 series

•  High guatity  NEC 1 5 inch double s ided drive mechanism
• lk ith Unformatted s torage capacity
• High Reliability
• Fast Access SPECIFICATIONS
Seek t ime itrack  to track l 3ms •  Settlino t ime 15ms •  Rotational Speed 300 RPM •  Data Transfer Rate 125'250 Kb per sec • Number of tracks 80 •

Nu m b e r o l  s id e s 2

• OttIPI operat ion
•  lower power consumption
•  Connec tor enables easy addit ion ot 5 25
- d r i v e s

FED UP WITH PAYING HIGH PRICES
FOR YOUR 5-25" FLOPPY DISKS???

0  JUST LOOK AT OUR PRICES!!!!
[DS.IDD 5 . 2 5 "  D I S K S

, AT THE SILLY
PRICE OF JUST MOO PER TEN

SAVE EVEN MO RE MO NEY
BUY TWO PACKS AND SAVE

ANOTHER E2.00
TWO  P ACKS  O F TE N 5. 25 D I S K S

J US T E10.00
L o m p l e l e  w i th  l a b , i s  a n d  w i d e  p r o tec t tabs
Pr ices  i nc l ude  V A T a n d  U K  P & P
No fa n c y  b(P ies  to  th r o w  away  Y o u  de r  th e  h ipheS t P r ialtlY
ilisk  a t  th e  l owes t o t  pr ic es

COMMODORE CABLES
CPC.1 CENTRONICS PRINTER CABLE
Commodore C64/128 user port  to centronics printer cable Th e  cable is
toted with a line teed switch for the Epson range of printers Works  with all
well known centronics  printers  ONLY E15.00 inc l.
CPC-2 SERIAL EXTENSION CABLES
Extend your commodore printer or disk drive cable by up to 2 metres
1 Metre extension cable   E 5 . 0 0  mot
2 Metre extension cable   . E 7 . 0 0  inc l
CPC.3 1280 KEYBOARD EXTENSION
Do you fi nd yourself restric ted by the short keyboard cable on the Cl 2813
So lve  yo u r  p ro b le m  w i t h  o u r  1 m e t re  e xt e n st o n  ca b le

We have mounted our C128 under ihe desk to save room.
SPECIAL OFFER PRICE ONLY 05.00 inc l

LOCKABLE DISK BOXES
OB3/90
3 5 • disk box holds 90 disks fi rst class value at Only E12•50 or Only E11.50
when  yo u  b u y  1 0  o r  m o re  3 5  d i s k s .
D85/70
5 25••disk box hold 70 disks great value only  01.50 or only E8.50 when
buy 20 or more 5.25
- d i s k s13135/100
525 d is k  box holds 100 disks bargain at only  E11.50 or only El 0.50 when
you  b u t  2 0  o r  m o re  5 2 5  d i s k s

I-18(P COMPUTERS UK,

DISK NIBBLER
butn sid e s o f  yo u r  d isks Sa v e  the  co st  o f  the  N ib b , u r w it h  ;u St  one  box

of disks even at nor prices Only  E5.80 or FREE ii you buy 50 or more 5 25"
disks

SPECIAL OFFER

AT LAST!!!!
3.5" DISKS AT
SENSIBLE PRICES

Double sided doub le  density 3 5' verbat im
disks

ONLY £16.00 for pack of  ten disks
SAVE E V E N MO RE  MO NEY!!!!

BUY TWO PACKS FOR ONLY E30.00
Thes e ar e  r io t c h e a p  dis k s  b u t bes t q u a l i ty  diskS  a t l o w  pr ic r r s

NASHA DS/DD 3.5" DISKS
BOXED, WITH LABEL

O UR L O W  PRI CE E23.00 per  DOX ten.
SAVE EVEN MORE MONEY!!!

BUY TWO  BO X E S  FOR O NLY  E44.00
We believe our prices are the lowest you  w ill fi n it
AR pr ic es  i n c l u d e  V A T a n d  U K  p o s ta g e

NEW!
NEW! N E W !  N E W !  N E W !

COMMODORE C64. C128 RS232 INTERFACE
AT LAST
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The I-18P Computers  Commodore RS232 Interface is  a fun indus tra.
standard P5232 Interface with all handshakeing lines that  plugs into the
user p o r t
Will hi aii modems and printers  with a 25 way D connector
up tot now you would have had to pay between E35.00 and E50.00 tot a
ps232 Interface for the C 6 4
,
C 1 2 8
The /-18•P Computers  RS232 is only  E25.00 inci. and we even dive you an

modem cornms program on disk free of charge.
ONCE AGAIN WE BRING THE BEST FOR LESS.

O NLY  E25_00 I NCL .

9 HORNBEAM WALK, WITHAM, ESSEX CM8 2SZ. T e l :  (0376) 511471
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GO IMRE PIO OTHER UTILITIES HRIef GONE BEFORE
CAPTAIN'S LOG THE TOTAL sauTioN TO ALL YOUR BACIerLIP NEEDS._ THE LILTIRATE BACK-LIP CARTRIDGE HERE NM II
REPORT Orl FINOINGS
Action Repay Mk III is more powerful, more friendly and will back
up more programs than any competing utility by taking a 'Snapshot'
of the program in memory so it doesn I matter how it was loaded_
from disk or tape, at normal or turbo speeds the results are the
same Redact!! Amazing!!!
STARBASE UPORTE
•  Simple to use' pArt press the button and make a complete

backup Tape to Tape Tape to Disk. Disk to Disk. Disk to Tape
-  THE PROCESS IS AUTOMATIC -JUST GIVE THE BACKUP
A NAME

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

•  Dual speed tape turbo system. Programs can load up to 3 crises
faster than commercial turbos - that s over 10 limes normal
Commodore speed

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

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

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

•  For 064, 64C 128, 1280 On 64 mode).
•  (rogue Sprite Monitor. Freeze the Action and view al the

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

•  Compatible with fast ECG and Turbo ROM systems_
•  Backup process in turbo speed - faster than any rivals
•  Special compacting techniques Each program is saved as a

single file
•  Transfers multistage tape programs to disk - more than any

other calndge - even the extra stages are turbo load a  unique
Mature

•  Sprite Killer' make yourself indestructible by disabling Sprite
collisions lI9affleS.

•  Fait disk format (20 secsl
•  Bult-ist unstoppable reset button

ACTION REPLAY MK ill
a • r, ,aaa,

FREEZE FRAME (Me IV)

LOAD TIME
25 SECS

98 SECS
40 SECS

FREEZE FRAME (LAZER)
EXPERT SYSTEM

25 SECS
30 SECS

THREE

THREE
TWO OR THREE

• RECXI IRF T
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PERFORMANCE GUARANTEE
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Crytader Fierere Frame tor toarrole arich uses more irsk space
saves at slower speed has stonier tape loader Pas rip oat in Pio
tastloader no Kha li Son*  cv restart *attires ano costs 1 ID rnoe
mao khon Reeler, Some.° tadarckalaP Bus Adam RoPer LA In
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wept aral your moray' tall Pe *taxied

THE ACTION REPLAY ENHANCEMENT DISK
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maithioad programs leg Draws Lar I Mdii Charnoceshe eaestioq
Summer Ganes Ace ol Aces Gaureler SuplaC'ptia kairbk? Macoess
M AI  Carnes , 31 snes n an Uses ow Lingua parameter SyStar?
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Disk Boorasow that art reload your backups at TWENTY FIVE •
TIMES normal speed The lasarsi t isk turbo yet (leveed
, T h e r e  B M  N OCATCHESVARP'25 KOS with ALL yOur games Worts with any disk, dram No .

preload required -  No hanlailee Migdikations necessary -  No user Anareedge required -
proarams load INDEPENDENTLY. LOADING TINE 9  0 SECONDS Oct a typical game saved by
WARP'2S in oraunchon with ACTION REPLAY ill) This time cs tor he COMPLETE load process UM
.
, ; l a g  t o
finish Reload is entirely INDEPENDENT of the opartndoe on any peer headerare
Compare these 0i:curate') hgures Mr some .111 Nvitiip

All purchasers of Acton Reciay III will recerve ARP*25 FREE min rhea c art r
idge I  p o s t i n g  A c t i o n  
R e p l a y  I l l  
o w n e r s  
c a n  
M o m

WARP•25 Disk turbo by sending C2 50 post free (No need to send your cartnitige) CHR obtain it FREE on the Enhancement Disk (E715). .

SEE OUR DOUBLE PAGE ADVERTISEMENT ELSEWHERE IN THIS MAGAZINE FOR OUR FULL RANGE OF
COMMODORE ADD ONS, SEE US ON PRESTEL PAGE No 258E180000A 12 PAGE CATALOGUE + ORDER PAGE.

CALL 24HR CREIXT CARD LINE
0782 273815
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ACillefl Replay i l l  evert  h a s a  built  in  d isk la st  loader
which speeds up  loading 5 times U se s no memory -
invisible to the system Yo u  could pay £20 alone to r
this feature

Send cheques; postal
orders try
DATE L ELECTRONICS,
urorT 19 DEWSBURY ROAD
FENTON INDUSTRIAL
ESTATE. STOME-ON-

e l e c t r o n i c s  TRENT. TEL 0712 273815TELEX: 367257 TELSER G.

date


