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The Your Commodore Serious
User Guide is packed full of vital
information and programmes for
all types of Commodore owners.

If you use your computer for
‘home office’ purposes then the
80 column C64 wordprocessor
will no doubt come in extremely
handy (tape and disk supported).
If vou need to keep lists of in-
formation, the database Multifile
will be very useful. Multifile is
customized to suit your specific
needs and it can be used for any-
thing from running a stock
control to keeping a list of names
and addresses.

Many utility programmes are
also included. MPS801/3 owners

can now use descenders and
user-defined character sets on
their printers. Plus/4 owners can
add a wealth of new commands
with our extended Basic. Disk
owners will find the fast format-
ter and file describer invaluable
utilities.

If you write your own pro-
grammes then there's plenty in
the Guide for vou too. Program
Lock will protect your pro-
grammes and keep prying eyes
from reading your code. A char-
acter scroller for the C64 will
help to improve the visual effect
of your programs.

Beginners and hardened pro-
grammers alike will find the

wealth of technical information
provided in our Technical
Appendix, an invaluable ref-
erence. Here you will find
memory maps for all of the
popular Commodore computers.
ROM calls are also listed so that
vou can find out, at a glance, in-
formation that you need when
programming. Aids such as the
hex-decimal convertor and the
list of useful POKE commands
will also prove extremely useful.

The Your Commodore Serious
Users Guide is something that no
Commodore owner should be
without.




Easy Entry C64

Listings

Get it rieht first time with our deluxe program system

for the C64.

Y:u may have noticed that our

listings are free of those horrible Little
black blobs which send you searching
around the keyboard for 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.

[nstead of those nasty graphics and
rows of countless spaces in PRINT
statements and strings we use a special
coding system. The code, or
mnemonic, is always contained in
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 [SA10] would
mean a row of ten of these symbols.

[S+2] means hold down the shift
key and press the plus key twice. It
doesn’t take a great leap of logic to
realise that [C+2] means exactly the
same thing except that the Commo-
dore key (bottom left of the keyboard)
is held down instead of the shift key.

If more than two spaces appear in a
statement then this will be printed as
[SPC4] or, exceptionally, [SSPC4].
[ranslated into English this means
press the spacebar four times or in the
latter case hold the shift key down
while you do 1t.

A string of special characters could
appear as:
[CIREL N,
F3,C3]

This would be achieved by holding

DOWN2,LEFTS,BLUE,

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 of course make the computer
print in brown).

Always remember that you should
only have a row of graphics characters
on vour screen with no square brackets
and no commas, unless something like
this appears:

[SS1[C*]
In this case the two characters should
have a comma between them.

On rare occasions [REV T] will
appear in a listing. This is a delete
svmbol 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 the number nine key

{(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 of these mnemonics will appear
outside of a PRINT string: the symbol
for pi. This may appear when its value
is needed in a calculation so this may
look something like:
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CC=2*[PI]*R:

Ignore the square brackets and just
type in a shifted upward pointing
arrow (ie. the pi symbol).

[ ROGRAM: SYNTAX CHECKER J

5 RER SYTAX CHECKER - ERIC DOYLE

10 BL=10 i LN=T70 :5A=489152
20 FOR L=0 TO BL:CX=0:FOR O=0 TO

15
30 READ A: IF A*25STHENPRINT "NUMB
ER TD LARGE";LN+{L*10):5TOP
40 CX=CX+A:POKE SA+L*16+0,A:NEXT

50 READ A: IF A»<CX THENPRINT"ERR
OR IN LINE";LN+(L=103:5TOP

EQ0 MEXT L:5Y5 48152:MNEW

70 DATA 173,5,3,201,165,208,31,1
20,189,939, 141,322,208, 141,333,208, 1
B47

B0 DRTA 169,7,14%1,134%,2,169,13,3
2,210,255, 169,64, 141,4,3, 169, 168
2

90 DATA 1892,141,5,3,88,86, 120,16
9,124,141 ,4,3,169, 165, 141 ,5, 1566

100 DATA 3,169, 1%,141,13%,2, 141,
32,208, 169,6,141,33,208,B88,5E, 15
85

110 DATA 32,184%,165,72,138,72,15
g,72,162,0, 165, 20, 133, 254, 165, 21

172
120 DATA 24%,101,25%,133,254, 1893,
0,2,240,18,69,254, 133,854,232, 18
3,2346

130 DATA 0,2,.240,8,24,101,254,13
3,854,232,208,2833,169,1,141,134,
2134

140 DATA 2,165,254%, 74,74, 74, 74,3
2. 186,182, 32,210,255, 165, 254,41,
2054

150 DATA 1%, 32,186,192,32,210,25
g§,1859,13,32,210,255,169,13,32,21
0,1935

160 OATA 255,189, 7,141,134 .2, 104
,168,10%,170,104, 96,24, 105,48, 20
, 1832

‘D DATA S5A,16,1,96,24,108,7,96,
,0,0,0,0,0,0,0,.4%03

by Eric Doyle

=

-llll---.-.I--------l-IIIIIIIIIIIIlIllIllIllIlIl-....---IIIIIIlI...llllIIIII-...-I---..---




Easy Entry C64

Mnemonic Symbol Keypress

A= dnmi

Mnemonic Symbol Keypress
[RIGHT] ﬁ CRSR left/right [BLACK]
[LEFT] E SHIFT & CRSR left/right [WHITE]
[DOWN] ﬁ CRSR up/down [RED]
[UP] ﬁ SHIFT & CRSR up/down [CYAN]
[F1] % fl key [PURPLE]
[F2] ﬁ: SHIFT & f1 key [GREEN]
&
[F3] ﬁ f3 key [BLUE]
[F4] ﬁ SHIFT & f3 key [YELLOW]
[F5] % (5 key [POUND]
[F6) ﬁ SHIFT & 5 key [LARROW]
[F7] % 7 key [UPARROW]
[F8] % SHIFT & {7 key [PI]
[HOME] E CLR/HOME [INST]
[CLR] m SHIFT & CLR/HOME [REV T]
[RVSON] E CTRL & 9 [Cletter]
[RVSOFF] ﬁ CTRL & 0 [Sletter]

CTRL & 1
CTRL & 2
CTRL & 3
CTRL & 4
CTRL & 5
CIRL & 6
CTRL & 7

CTRL & B

SHIFT & 1

SHIFT & INST/DEL
see 1ext

CBM + letter

SHIFT + letter

Checksum Program

The hexadecimal numbers appearing
in a column to the left of the listing
should not be typed in with the
program. These are merely checksum
values and are there to help you get
each line right. Don’t worry if you
don’t understand the hexadecimal
system, as long as you can compare
two characters on the screen with the
corresponding two characters in the
magazine you can use our line
checking program.

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

immediately because it will be used
with most of the present and future
listings appearing in Your
Commodore.

At the start of each programming
session, load Checksum and run it.
The screen will turn brown with vellow
characters and each time you type ina
line and press the RETURN key a
number will appear on the screen in
white. This should be the same as the
corresponding value in the magazine.

If the two values don't relate to one
another, you have not copied the line
exactly as printed so go back and check
each character carefully. When vou
find the error simply correct it and
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press RETURN again.

If you want to turn off the checker
simply type SYS49152 and the screen
will return to the familiar blue colours.
You can then do whatever it was vou
wanted to do and if this doesn’t use the
arca where Checksum lies you can go
back to it with the same SYS
command.

No system is foolproof but the
chances of two errors cancelling one
another out are so remote that we
believe our listings are more reliable
than any other magazine in the world.
So get typing!
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By Owen C English

PROGRAMMING

Hashing it with
Commodore

We would all hke to make more use of data files but

lack of clear advice as to how to index/retrieve the data

often deters programmers from using relative files to

their tull advantage

A problem often encountered with
databases employing relative files is that
of not being able to rapidly read records
without specifying the DOS record
number. Clearly, searching and
comparing in record number sequence
through an entire data file in order to find
one record defeats the purpose of random
access files. Imagine being able to access
a record by defining the data of one or
a combination of more than one field.

For example if you have a relative
data file containing six fields:

SURNAME
FIRSTMAME
BIRTHDATE
STREET
TOWN
COUNTY

You may nced to find a record by
specifying the SURNAME and
FIRSTNAME without even knowing by
what record number the data had been
filed. The purpose of a good database

would preclude you-keeping a hist of

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
to find records by specifying the data lies
in the maintenance of one or more HASH
FILES. Yes, you may say “why HASH
a program that's probably already a
HASH?" well hashing doesn’t quite mean
to make a mess of it!

One creates a number called a hash
number by performing a mathematical
calculation upon the data in defined data
ficlds. That hash number (referred to
hereafter as HASH(No.)) is ideally

unique to any set of data. Let us take for
example, the following and
perform a calculation upon it.

The record could be as shown in
Figure |

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

NOTE although I have used variable
names of more than two characters
length, Commodore Basic will only
recognise the first two letters.
The variable MF (multiplication tactor)
is calculated to give the appropriate range

record

of HASH(No.) numbers and the SF
(subtraction factor) lowers the range
minimum to zero. The range must

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 us take another working
example. If we apply the formula in the
program in Figure 2 we will find that the
name HENRY BLOGGS produces a
HASH{No.) of 7]. 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 sequential file named
LASTUSED.DAT) and write the six
fields of data into that record number in
the main datafile, MAINDATA . DAT. We
then calculate HASH(No. ) and write the
used record number as DATA into record
no HASH(No.) in the index file
INDEX.DAT.

Well, that may seem complicated but
by the careful use of files a very
retrievable database can be structured.

Getting it back

Reading records is a reverse of the above
although a little simpler. the user 1s asked
for the SURNAMS and FIRNAMS of the
record that is required to be retrieved.
The HASH(No.) 15 then calculated with
exactly the same formula, 1t will be the
same as it was when the record was
written as nothing has changed in the
calculations. The data is then read from
record number HASH(No.) in
INDEX.DAT. That data will 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
MAINDATA.DAT.

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

Figure 1

FIELDNO FIELDNAME
| SURNAMS

2 FIRNAM$

3 BIRDATS

4 STREET$

5 TOWNS$

6 COUNTYS$

FIELDTYPE DATA

ALPHA BLOGGS
ALPHA HENRY

ALPHA 200953

ALPHA 56 THE CLOSE
ALPHA HORNCHURCH
ALPHA ESSEX
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RIGATE SEARCHED FOR &
VALIDATE
L | v
CALCULATE CALCULATE
HASH= ‘MAINDATA.DAT HASH=
(MAIN RELATIVE
DATAFILE)
¥ Y
GET NEXT READ RN
AVAILABLE FROM
RECORD NO [RN) RECORD NO
FROM HASH= IN
‘LATESTND.DAT" ‘INDEX.DAT"
WRITE DATA
TO RECORD NO
AN IN
Y ‘MAINDATA DAT’
WRITE RN TO
A ASH 1N
INDEX.DAT" CREY
{RELATIVE
FILE)
WRITING Flgure 3 READING

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 writing to record number
HASH(No.) in INDEX.DAT, read that
record to ensure that no data exists, If it
does , go 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 pointed record from
MAINDATA.DAT, you must compare it
with the specified data to ensure that it
is the correct one.If it is not, go back to
INDEX.DAT and read the next
HASH(No.) down and read the record
pointed to in MAINDATA DAT. Keep
doing this until you find the maich.

Mathematics will show you that the
chances of a double up of a HASH(No.)
are unlikely as long as vyou have a
maximum HASH(No.) of two times the
maximum number of records to be
written into MAINDATA . DAT.

Getting MF and SF

To calculate MF and SF, 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 ZZZL7L7 7772777
(SURNAMS and FIRNAMS%
respectively). The minimum HASH(No.)
will occur if the name 15 AAAAAA

AAAAAA ( SURNAMS and FIRNAMS
respectively).

To calculate the range of possible
HASH(No.), one must decide the
maximum number of records to be
written to MAINDATA .DAT. Lets take

—

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
ficlds consider what the most likely
unique fields will be. Index files occupy
a significant amount of disk space and |

Figure 2

10 SURNAMS="BLOGGS": FIRNAM$="HENRY"

20 HASHSTRINGS$=LEFTS(SURNAMS.3)+LEFTS(FIRNAMS,3)

30 PRINT HASHSTRINGS: REM IT SHOULD BE “BLOHEN™

40 FORI=1TO6:H(1)=ASC(MID${HASHSTRINGS,1,1+1)):NEXTI

50 MF=6641E—11: SF=724: REM SEE TEXT

60 HASH(No.)=(INT((H(D)*H(2)*H(3))+(H(4)*H(5)*H(6))*MF)) — SF:
REM DO THE CALCULATION

70 PRINT HASH(No.): REM IT SHOULD BE 791

the maximum here as 1200 records. We
therefore require a HASH(No. ) range of
0000-2400 and as each record in
INDEX.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 all seem rather
complex and time consuming but if you
have any doubts to the speed of this
system try the following:

found it unnecessary in the example
database to index more than two
combinations. | have indexed

SURNAMS/FIRNAMS together and
SURNAMS/BIRDATS together as it is
very unlikely to find two BLOGG's with
the same BIRDATS. In fact on a base of
27000 records, no two have ever matched
in that way. So, despite Commodore’s
deploringly slow DOS, quite a workabie
database has been created.

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

VARIABLES:

H(l) Is the left most character form the string SURNAMS$
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

YOUR COMMODORE SERIOUS USERS GUIDE
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C64 UTILITY + DISK

Fast

Formatter

Fed up with waiting for your disks to be formatted’ Speed

things up with this handy program.

F:m Formatter is a utility that, quite

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

The routine will no doubt gain most
benefit when included within a
database/filing program that calls upon a
disk routine before saving file data.
Provision for listing the directory of a disk
without destroying a program in memory
15 also made.

Getting it in

The program is presented here in the form
of a Basic loader. This should be typed
in using the SYNTAX CHECKEK
program that can be found on 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 for later retrieval by another
program etc. then you can do so with the
following instructions:

POKE43,0:POKE44,202: POKE45.168:
POKE46,207:SAVE"ML".8

------I.-------------l---.-------------.--------.----l

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:
8YS 51712

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

PROGRAM: FAST FORMATTER

3@ 4 REM = 1@ SECOND FORMATTER

25 B8 ;EH = RPESIDENT IM HIGH ME
-

BF Té FEM = TO ACTIVATE ROUTINME
-

F2 16 RER = 'SYS 51712°

EE EE.REH « WILL RESET TO WARM
-

C2 24 REA #

@E 28 REN *

START WHEN FIMISHED

THUS KEEPING BARSIC

-
93 32 REn * MEMDRY INTALCT.
-
Ce 36 REM * BY BEN WELLEARY 1386
-
DA 48 REM * FOR 'YOUR COMMODORE
LI

@1 44 FORI=-S1712T05316@: READA: P
OKEI,A: C=C+A: NEXT

F1 48 IFC<>176B1BTHENPRINT"ERRO
R IN DATIA!“:END

18 Se@ DATA 76,126,205, 165, 186, 2
@1,8,176,4,169,8,133, 1BE, 169
.5, 162

73 51 DATA 207,160,202,32,134,2
@2, 169,56, 162, 183, 160, 203, 32,
134, 202, 169

E2 S2 DATA 7,162,169, 160,204,32
,134,202, 169, 1, 162, 192, 160,02
L 141, 202

79 53 DATA 202, 142,200,202, 140,
201,202, 169,687,141, 193, 202, 3
2,123,202, 160

g3 54 paTa @,185,187,202,32, 168
255,200, 192,656,208, 245, 160, 0
,173,167

78 S5 DATA 2,32,168,255,32,174,
255,162,0,160,5, 142, 192, 202,
14@, 193

60 S6 DATA 202,32,123,202,160,0
185,189,202, 32, 168, 255,200,
192,5,208

98 57 DATA 245, 32,174,255,234,3
2,123,2e2,76, 174,255, 165, 186
,32,177,255

83 SB DATA 169,111,32,147,255,9
6,141, 185, 202, 134,251,132,25
2,160,0, 140

D4 S8 DATA 1B4,202,32,123,202,1
62,0,189, 181,202, 32, 168,255,
232,284,6

-
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C64 UTILITY + DISK

AF

E3

F3

EZ

ag

@B

Fa

=1z

69

15

A7

c7

=151

45

=1

81

&BA

@3

7a

cB

i i

HF

41

E@ DATA 28,245, 162,32,177,¢2
51,332,168, 255,200, 282,208, 24
7,32,174,P55

El DATA 182,6,208,219,96,77,
45,87,2284,7,32,234,234, 77,45
.69

EZ DATA ©,5,234,234,234,77,4
5,87,192,@,1,234, 234,234,234
, 173

B3 DATA 121,5,133,18,173,122
.5,133,19,169,1,133, 34, 169, 1
2,133

64t DATA 1BE,120,173.8,28,9,4
,141,0,28,169,45,133,74, 32,1
47

B5 DATA 5,198, 74,288,243, 162
.@®,32,160,5,32,189,5, 163,236
L141

66 DATA 12,8B8,32,0,6,133, 132
,173,2,28,41,251,141,8,28, 16
a9

E7 DATA 236,141,12,28,88, 144
.1,86,32,148,7,169,18,133,6,
163

68 DATA @,133,7,32,200,7, 32,
13@,7,169,255,141,1,3,230,7
ES DaTA 3J2,200,7,76,5,208, BE
,76,65,78,75,16@, 160, 16@, 168
, 162

78 DATA 160, 16@, 160, 16@, 160,
160,160, 16@,66,87,16@,58,65,
160, 16@, 16@

71 DATA 16@,16@,2,174,08,288,2
3e,32,160,5,136,208, 245, 230,
34,76

72 DATA 189,5,168,2,174,@, 28
,c@2, 32, 168,5, 136,208, 246, 96
,138

73 DATA 41,3,133,187,173,8,2
B,41,252,5,187,141,@, 28, 169,
!1

74 DATA 133, 1687, 162,0, 207,20
8,253,138, 187, 2¢8, 249, 95, 165
,34,32,75

75 DATA 242,138,10,10,10, 1@,
1¢,133,68,173,8, 28,41, 159, 5,
BB

76 DATA 141,@,28,96,173,12.,2
B,41,31,9,192,141, 12,28, 165,
255

77 DATA 141,3,28,141,1,28,96
165, 34,32,75,242,133,67, 32,
c£l3

78 DATA 5,169,255,141,1,28,1
63,8,133,188,17@, 168, 165,57,
153, @

73 DaTA 3,165,188,153,2,3, 16
5,34%,153,3,3,165,19,153,4,3
B@ DATa 165,18,153,5,3,1E69,1
5,153,6,3,153,7,3,169,0,89
Bl DATA 2,3,89,3,3,89,4,3,89
,5,3,153,1,3,24, 152

B2 DATA 10S,B8, 168,230,188, 15
E,IEE,15?,5?,1%!,183.153,?E,
232,138, 157

B3 DATA @,%,232,288,25Q, 169,
75,141,@,4,169,3,133,49, 32,4
a8

B4 DATA 254,104, 1E68,136,32,2
28,253, 32, 245,253, 169,4,133,
43,32,233

BS DATA 245,133,58,32, 143,24
7,169,@,133,50, 169,255, 141, 1
, 28, 162

86 DATA 5,808,254, 1684, 202, 208
.EEE,153,1@.15%,5@,BE.E5H,1B
4,185,0

aF

cF

43

o7

87

Ce

=)=

=]Z]

=11}

ac

43

EB

11

A

73

3F

&0

F7

YA

57

78

3A

3o

CE

FF

CA

87 DaTAa 3,141,1,28,200, 202, 2
@8,243,132,52, 162,8,80,254, 1
B4 ,189

BB DaTA B5,141,1,28,202, 208,
245, 169,255,162,5,80, 254, 184
J141.1

83 DATA 2B, 282,208,247, 162, 1
B7,B@,254, 184, 189,3,1,141,1,
28,232

5@ DATA 208,244, 16@,@,80, 254
,184,177,48,141,1,28, 200, 288
245, 169

91 DATA BS, 162,8,80, 254, 184,
141,1,28, 282,208, 247,198, 188
,208, 154

82 DATA B0,2S4, 184,808,254, 18
4.,76,0,7,32,0,254, 165, 192, 20
8,3

53 DATA 76,1@3,7,169,200,133
,183,165,67,133, 188, 169,08, 13
3,5@,32

94 DATA 119,7,162,10, 164,50,
B@,25%,184,173,1,28,217.8, 3,
228

95 DATA 48,200,230,50, 202, 20
B8,239,32,119,7, 160,187,808, 25
4,184,173

86 DATA 1,28,217,0,1,208, 26,
202,208, 242, 162,252, 80,254, 1
B4,173

87 DATA 1,28,209,48,208,11,2
@a,ze=,2e8,242,198, 188,208, 1
93,76, 1@3

88 DATA 7,188,189,2e8,178,19
8,186,242,3,76,0,65,169,3,56,
aE

93 DAaTA 1B5,34,2@1,35,240,6,
32,130,5,76,0,6,169,1,24,96

le@ DATA 169,208, 141,5,24, 16
9,3,44,5,24,16,12,44,@,28, 48

121 DATA 246,173,1,28, 184, 16
®,0,96,104,104,76,88,7, 32,13
e,7

182 DATA 169,3,133,11@, 32,18
3,238, 160,27, 185,103,5,153,1
44,3,136

183 DATA 16,247,168,65,141,2
,3,169,42,141,3,3, 169,17, 141
72

104 DATA 3,1E9,252,141,73,3,
96,160, @, 152,153,0, 3, 200, 228
, 250

185 DATA 96,169, 144,133,@, 16
5,0,48,252, 96,234, 234, 234, 23
4,160,0

106 DATA 185,32,207,240,6, 32
, 22,231, 200,208,245, 168, 165,
59,207,240

187 DATA B,32,22,231,200,208
,245,32,19,206, 160, @, 185, 74,
207, 24@

188 DRTA &,32,22,231,200, 208
, 245,32, 70,206, 32,9, 287, 160,
1,132

1@9 DATA 212,185, 88,207, 240,
6,153,24@,4, 2008, 208, 245, 32, 3
, 202,160

112 DATA @,185,120,207,240,6
,153,24@, 4,200, 208, 245, 32, 24
3,206, 208

111 DATA 3,32, 123,206, 160, 0,
185,103,207,240,5, 153,240, 4,
200, 208

112 DaTa 245, 32,243, 206, 208,
19,32,9,207, 234, 234, 234, 160,
®,132,212

3In

75

QA

ag

Cs

B

B4

JF

=l

74

54

BB

Bl

Cs

BC

F2

47

3R

ac

13

g
17
n3
F9
BC
38

32

E2

113 DATA 76,126,205, 136, 16,2
48,76, 186,205, 169,147, 32, 22,
231,96,234

114 DATA 234,234, 234,234, 234
, 23,234,234, 234,234, 234, 234
, B34, 234, 234, 234

115 DATA 234,234,234,169,1,1
33,212,16@,0, 32,207,255, 153,
144, 207,200

116 DATA 2@1,13,208,245, 192,
18,144,5,32, 114,206, 240, 230,
136, 152, 2492

117 DATA 232,200, 169, 16@, 153
143,287 ,192,18, 144, 245, 13E,
185,144,207, 153

118 DATA S4%,203,136, 16,247,9
6,1E3,1,133,212,160,9, 32, 207
,255, 153

113 DATA 144,207 ,200,201,13,
2e8,245,192,3,240,6, 32,118, 2
6,76, 7@

12@ DATA E@E, 173,144,207, 141
,72,2@3,173,145 207, 141,73, 2
©3,86,192,1

121 DATA 240,251,169,28,32,2
c,231,136,20@8,248,96,169,0, 1
33,212,169

122 DATA 147,632,210, 255, 234,
234,234,234,169,1,133, 183, 16
3,207,133, 1B8

123 DATA 1689,134,133,187,169
,3J6,133, 185, 32,213,243, 165, 1
86,32, 180, 255

124 DATA 165, 185, 32, 1508, 255,
163,@,133, 144, 160, 3, 132, 183,
32,165,255

125 DATA 133,185, 32, 165,255,
133,196, 164, 144,208, 53, 164, 1
B3, 136,208,235

126 OATA 16@,6,169, 32,32, 22,
231,136,208, 259, 166, 135, 165,
195, 32, 285

127 DATA 189, 163,32,32,.22,23
1,32, 165,255, 166, 144, 228, 19,
201,190,240

128 DaTa &,32,22,231,76,214,
2@e6, 169, 13,32,22,231,16@,2,2
@8, 187

129 DaTa 76,BB,246,32,228,25
5,208,251, 32,228, 255, 240, 251
,2@1,83, 208

138 DATA 1,96,201,78, 208,237
,169,1,96,234, 234,234,234, 23
4, 234, 234

131 DATA 234,234%,234,234,234
,B34, 834,234,234, 234, 234,234
,234,234,96, 234

132 DATAa 147,13,32,7@,79,B2,
77,65,B84,84,69, 82,32, 79,80, 6
3

133 DATA B2,65,B4,73,79.78.6
5,76,32,58,08,13,32,68,73,83
134 DATa 75,32,78,65,77.69,3
2,42,32,@2,13,32,68,73,83,7S
135 DAaTA 32,73,46,E8,46,42, 3
2,@,632,6,15,18,13,1,20,20
136 DaTA 89,14,7,46,46,32,0,3
2,1,14,15,2¢,8,5,18, 32

137 DATA %.9,19,11,32,63, 32,
@,32,3,1,208,1,12,15,7

138 DATA 21,5,32,63,32,0,36,
14,254,246,683,0,0,8,0,@

133 DATa B66,87,13, 160, 160, 16
2,160, 160, 160, 160, 160, 160, 16
2,160,160, 160

142 DATA 1E®,160,0,255,0,2,0
, 16,255
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Co4 UTILITY

MULTIFILE 64

A database that can easily be tailored to your own needs.

Multiﬁlc is a disk —based data filing

program. [t has been constructed to offer
the routines necessary for 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. It 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 is in Basic for
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 of DATA
statements) into memory at 49152, When
the data is correct, the machine code
section (just under 1k) is SAVEd as a
machine code file to disk. The main
program can then load this file directly,
and the loader with the machine code data
need only be 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 of data items about one
particular item. Each of these data items
is called a field. The data is stored as in
Figure 1.

#

gase of

For C64 plus disk drive.

Multifile will handle up to 10 fields,
and up to 255 records in a file. 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 file on a standard B0—column
printer is desired). The number of records
in the file is updated as the program Is
used, but the number of ficlds 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 if the program
was used for a wvariety of filing
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 file. 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. if FL(2)= 10, then
FT$(2)="SURNAME..”. With these
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 + 1 byte for each character in each
field. All 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 program
memory from 20000 to the end of the tile.

Using the program

Upon RUNning the program, the
machine code section is loaded in from
disk if it is not already in memory. A
menu of functions is then presented, and
offers the following options (note that if
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 of 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 will continue when SHIFT is
released.

>
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HOW IT WORKS.

10—-410 Titles and load machine code.

500—590  Set up data lengths and check.

600—-620  Set up file memory area.

T00-790 Set up addresses of machine code routines,

1000—1120  Print main menu and get selection.
1500—1570  Print out data to screen or printer.
2000-2140 Add record to file.

2500-2590 Change record in file.

3000—3080 Delete record from file.
35003990 Disk file handling procedures.
4000—4390 Data processing routines.
4500—-4540 Exit program.

Subroutines

6000—6080 Input new or modified record.

0007070 Get disk filename and store in memory.
8000—8030 Read record from machine code buffer.
8500—8620 Check for empty file memory.

9000—-9050 Place record into machine code buffer.
9500—-9700 Wait for SPACE to be pressed.
9800—9850 Check disk drive error channel and report.

Add a Record to File.

If more than one record is in the file
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. If no change is required to this entry,

then pressing RETURN on it's own will

indicate this. When all fields have been’

done, the old 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 file handling options as
follows:

Load Data File
A file name is requested (the .FILE

Figure 1
FIELDS
(No.) NAME ADDRESS PHONE MEMBER

E 001 J. Adams 3.Main 5t, 123456 654

E Anytown.

C 002 Flones 10.High St, 987654 321

0 Uptown.

R 003 G.Smith 54, New St, BEB666 432

D Downtown.

S 04 PYoung 17.Low Rd, 65765 223
Anytown.

YOUR COMMODORE SERIOUS USERS GUIDE
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extension should not be given). then the
required file is loaded from disk. If a file
transfer error occurs, this is indicated,
otherwise a successful LOAD is
indicated. After LOADing, a check is
made to see 1f the file is compatible with
the field lengths set up within the
program, and if non—compatibility is
found, a warning is given on the screen.
Save Data File

A file name is requested, then the data
file currently in memory is SAVEd to
disk. If a file transfer occurs, this is
indicated, otherwise a successful SAVE
is indicated. Note that the extension
.FILE is added to the given file name to
indicate in the disk directory that this is
a data file.

Disk Directory

A directory of the current disk is
displayed on the screen. Pressing CTRL
will slow the listing, and pressing SHIFT
will pause the listing.

Rename a File

The file’s current name is requested,
followed by it's new one, the file is then
renamed on the disk.

Delete a File

The file’s name is requested, and the file
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. offering data processing options as
follows:

Search for Data

A search string of 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 1s printed, and a
prompt for one of these is given. All
elements in the requested column are then
added up, and a total and average for the
column are printed. This process may
take some time for a long data file.
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.
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C64 UTILITY

MULTIFILE MC GEN

41
RB
o8
34

1C

1B

7F

E3
11

B4

SA

41

8A
E9
DB
3E
64
7B
BE
EC
51
33
61
83
B3
D9
38
74
1A
41
CB
7B
CF

10 REM *** MULTIFILE MACHINE
CODE GENERATOR ***

20 REM *+** BY IAIN MURRAY (C
] 1956 L

30 REM =»* FOR YOUR COMMODOR

E -

50 POKE S3280.6:POKE 532B1.1

60 PRINT "[CLR.BLACK.DOWN3.R
IGHT3.RVSON] MULTIFILE MACHI
NE CODE GENERATOR [RVSOFF]"
70 PRINT " [DOWN3, RIGHT3]|THIS
WILL SAVE 'FILECODE® TO DIS

K

BO PRINT" [DOWNS,RIGHT7]LOADI
NG DATA - PLEASE WAIT"

100 AD=49152:C=0

110 READ A:POKE AD,A:C=C+A:A
D=RAD+1

120 IF AD<50135 THEN 110

130 IF A=195 AND C=130189 TH

EN 150

140 PRINT " [DOWM3,RIGHT7]ERR

OR IN DATA!!":END

150 PRINT " [DOWN3,RIGHTS]DAT
A OK — PRESS [RVSON] SPACE I
RVSOFF] TO SAVE"

160 GET A%:IF Ag<>"
&0

170 POKE 43.0:POKE 44,192:P0

KE 45,220:POKE 46.195

THEN 1

180 SAVE "FILECCDE".B
190 END
1000 DATA 165.251.56.233.1.1

33,251,165,232.233

1010 DATA 0,133,252,96,165.2
51,24,105,1,133

1020 DATA 251.165.252.105.0,
133,252,96.169.44

1030 DATA 133,251.169,78.133
,252,96,160,0,177

1040 DATA 251.201.255.208.7,
200,177,251,201,233

1050 DATA 240,6,32,.14.192.76
.37.,192,200,177

1060 DATA 251.96,173,2,206.2
0B8,12,160, 255,169

1070 DATA 1,141.3.206.169.3,
76,83,192,160

1080 DATA 7.169,4,170.32,186
. 255,169,.0,32

1090 DATA 189,253 ,32.192.255
,169,.3,24,109,2

1100 DATA 206,170,32,201,235
,76,101,193,32,231

1110 DATA 255.169.0.141,3,20
6.96.169,.3.141

1120 DATA 5.206,24,109,32.78
.141.4, 206, 169

1130 DATA 0.141.6.206,172.4,
206,177,251,232

1140 DATA 210,255,238.4,206,
238.6,206,172.5

1150 DATA 206,177,251.205.6,
206,208,232,172.5

1160 DATA 206,185.31.78.56.2

51
GA
92
B2
BA

a7

40
A3
Bé&
5D
BE
EB
93
51
92
8F
53
F7
25
E4
Y]
DA
aF
47
A7
FF
87
OA

EB

ED
Do
2C
5A
27
6B

B9

33,1,205,6,206
1170 DATA 48,20.152,56,233,2
,205,32,78, 240

1180 DATA 11,169,32,.32.210,2
55,238,6,206,76

1190 DATA 158,192,169,32,32,
210, 255,238,5. 206

1200 DATA 173.5,206,56,233,3
,205,32,78,208

1210 DATA 174.169.13,32,210,.
255,32,210, 255,96

1220 DATA 255.255,32,62,.192.
240,1,96,169,1

1230 DATA 141.7,206,32,94.19

'5,32,28.192,32

1240 DATA 37.192,201,235.240
.46,205,7,206, 240

1250 DATA &.32,14.192.76.239
.192,32,.41,195

1260 DATA 32,60,195,32.117.1
92,238,7,206,173

1270 DATA 142.2,201.1.208,8,
169,2,141.32

1280 DATA 208.76.13,193,1659.
6,141,.32,208,76

1290 DATA 236.192.76,.108.192
.235.0,169.8,170

1300 DATA 160,255,32,186,255
L173.0,207,162.1

1310 DATA 160,207,32,189,255
L32.28,192,.32.37

1320 DATA 192,201.255.240.6.
32.14,192.76.62

1330 DATA 193,32,14.192.32.1
4.192.32,14,192

1340 DATA 166.251.164.252,.16
9,31,132,251.169.78

1250 DATA 133,252,169,251,32
.216, 255 .32.183. 255

1360 DATA 41,128,141,8,206.5
6.235,255,.169.8

1370 DATA 170.160,255.32.186
,295,173,0.207,162

1380 DATA 1.160,207,32.189.2
55.169.0,32.213

1390 DATA 255.76.101.193.255
.255.32.28,192,32

1400 DATA 37.192.201.255.3240
.24,205,1,206,240

1410 DATA 2.16.6.32,14,192.7
6.143.193, 24

1420 DATA 105.1,145,251,32.1
4,192.76,143,193

1430 DATA 160,0,32,14,192,32
.14.192,173.1

1440 DATA 206,24.105,1.145.2
51.32.14,192,185

1450 DATA 0,205,145.251.200,
204.0,206, 208, 245

1460 DATA 169,255.145,251.20
0.145.251.200,145,251

1470 DATA 238,33,78,96,255.2
§5,32.28,192,32

1480 DATA 37,.192,205.9,206.2
40,6,.32.14.152

1490 DATA 76,223.193.169.0.1
41.2.206,32,62

1500 DATA 192,32.117.192,32,
108,192.174,32.78

1510 DATA 169.3,168,24,109.3
2.78.24.113,251

1520 DATA 200.202.208,.249,14
1,11,206,169,0,141

1530 DATA 10.206.172,11, 206,
177.251.160,0.145

ES
06
cz
AF
8E
30
44
EF
79
BD
8E
4R
ar
Do
F3
E6
17
63
98
DF
92
F2
.Y
c8
BF
44
BF
SE
c3
47
02
AD
20
31
88
CF
AA

4E

1540 DATA 251.201.255,240.9.
140,10, 206,32.14

1550 DATA 192.76,20,194.238,
10,206,173.10, 206

1560 DATA 201.,3.240.6.32.14,
192,76,20,194

1570 DATA 32,28,192,32.37.19
2,201,255, 240,27

1580 DATA 56,237.9,206,176.6
,32,14,192.76

1590 DATA 61,194,160,2,177.2
51.56,233.1.145

1600 DATA 251,32,14,192.76.6
1,194,206.33,78

1610 DATA 96.0.255,169.48,13
3,252.169,2,133

1620 DATA 253,169.0,133,144,
169.36,133,251,169

1630 DATA 251,133,187,169,0,
133,188,165,253,133

1640 DATA 183,169%,.8.133.186,
169,96,133,185, 32

1650 DATA 213,243.165,186,32
,180,255,165,185,32

1660 DATA 150,255.164,144,20
8.70.160,.6.132.251

1670 DATA 32.165,255,166,252
L,133,252.164, 144, 208

1680 DATA 55.164,251.136, 208
.238,164,252, 32, 205

1690 DATA 1B9.169,32,32.210,
255.32.165,255,72

1700 DATA 173.142,2,201.1.24
0,249.104.166, 144

1710 DATA 208,24,170,240.6.3
2.210,255.76.184

1720 DATA 194.169,13,32,210,
255,165,197,201,63

1730 DATA 240.4,160.4,208.18
B8.32.66,246.96

1740 DATA 255,255,32,28,192,
173.2,207.24,105

1750 DATA 2,141,2,207,32,37,
192,205,15, 206

1760 DATh 240.6,.32.14.192.76
.242.194,173,32

1770 DATA 78.170,160.3,204.2
,207,208, 3,141

1780 DATA 3,207.24.113,251.2
00,202,208, 241, 24

1790 DATA 105,3,141.0,206.16
0,3,177,251,153

1800 DATA 253,204,200,204.0,
206 ,208,245,96, 160

1810 DATA 0.1B5.12.206.32.21
0.255,.200,192,2

1820 DATA 208,245,169,32.32,
210.255,96,238.14

1830 DATA 206,173,14,206, 201
.58,208,23,169.48

1840 DATA 141,14,206,238,13,
206,173,13, 206, 201

1850 DATA 58,208.8.169.48.14
1.13,206,238.12

1860 DATA 206,96,169.48,.141,
12,206,141.13,206

1870 DATA 141,14,206.238.14,
206,.96,0,255, 32

1880 DATA 94,195.162.0,142.4
,207,232,142.7

1890 DATA 206.32,28,.192.32.3
7.192,201, 255,208

1900 DATA 1.96.205.7,206,240
.6.32,14,192

1910 DATA 76,.126.195,.32.14.1
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C64 UTILITY

%

D4
84
64
FD
59
6A
7E

92,160,0,32.14

1920 DATA 192,177.251,217.61
.3.240,13,201, 255

1930 DATA 208.240,32.60,195,
238,7.206,76,126

1940 DATA 195,200,204,60.3,2
08,230,32.0,192

1950 DATA 160.,0,177,251,201,
235,208,245, 200,177

1960 DATA 251.201,255,208, 23
8.32.41,195.32,117

1370 DATA 192.32.60,195, 238,
7.206,238.4, 207

1980 DATA 76.123.195

PROGRAM: MULTIFILE

68
AB
0na
17

93

21
1E
AF

89

6A

D&
6F
1c
AD
18
ST
D7

DE

CB

67

1F

10 REM *** MULTIFILE-CONVERT
IELE FILE PROCESSCR **#

20 REM *** BY I[AIN MURRAY (C
} 1986 wws

30 REM *** FOR YOUR COMMODOR

E L

40 REM *** D]SK-BASED FILE'S

TORAGE *w«

80 UP$=CHR$(147)+CHR$(142) :D

N$=CHR%(147) +CHR$ (14) +CHRE (8
) :REM * CASES

100 PRINT " ([BLACK)"+DN$:REM

* BLACK/LOWER CASE

110 POKE 532B0.6:POKE 53281,

1:REM * SCREEN COLOURS

200 IF PEEK(49152)=165 THEN

300

210 PRINT DN$+" [DOWNZ,RIGHTI1

O.RVSON) [8M,.SU,SL,ST.SI.SF
.81,8L,5E]

220 PRINT " ([DOWN4,LRIGHTS,SL.

S0,5A.5D,51,5N,56G,SSPC.5M, SA
.5C.5H.81 ,5N,.5E.88PC,5C,50.58

D, 5E.S58PC,55,5E.5C.8T. 51,50,

SN "

230 PRINT" [DOWN3,RIGHT13,RVS

ON] [SP,5L,5E,.SA.S5.SE] [SW.

SA,.S1.5T) [RVSOFF]"

240 LOAD “FILECODE",8,1

250 POKE 56,78:REM * MEMORY

TOP

300 DIM FL({10) ,FT$(10).FSs(1

)

400 MM = 20000:REM * START O

F DATA ARERA

410 BF=52480:REM * M/C INTER

FACE BUFFER

500 F=***.REM * NUMBER OF FI

ELDS

510 FL{1)=*** :FL(2)=***:FL(3
Jmkwd FL{4)=**% ,PL(5)=%%% .RE

M * LENGTH OF FIELDS

520 FL(6)=*** FL(7)==**.FL(8
Jmtwd PL(G)me*% ;FL{10) m*%+ .}

EM * LENGTH OF FIELDS

530 FT$(1)="[ST,.51,ST,5SL,5E]
1":FT$(2)="[58T.SI.ST.SL.5E]
2":FT$(3)="[5T,.S51.8T,5L,5E,

SSPC)3":REM * FIELD TITLES

540 FT$(4)="[5T.51.8T.5L,5E]
4" :FT$(5)="[8T.51.5T.SL.5E)

93

Bl
EE
aC
86
D2
07
FB
ac
E3
F5
BF
oA
a0
o7
c7
o8

40

CB

49

8l

F4

4E

32

ac

BA

39

oc

9E
DE

=L

5":FT$(6)="[5T.51,5T,.5L,5E]
6":REM * FIELD TITLES
3350 FT$(?)="[ST,81,5T,5L,.5E,
SSPC)7":FT8(8)="[8T.51,5T.SL
,5E,58PC)8" :FT$(9)="[5T.51.5
T.SL.SE.SSPC)9":REM * FIELD
TITLES
560 FT$(10)=-"(ST.S1.5T,5L.SE
.35PC]10":REM * FIELD TITLES

365 IF F<2 OR F>»10 OR F<>INT
(F} THEN PRINT "[SF]IELD NUM
BER ERROR":END

570 FOR I=1 TO F:IF LEM(FT$(
I))<>FL(I} THEN PRINT "[55]T
RING";:I:"LENGTH ERROR" :END
380 FS$(1)=FT%(1):1F LEN(FSs
(1)) 212 THEN FS%(1)=LEFT$(FS
$(1).,12)

590 NEXT

600 POKE MM,F:POKE MM+1,0:RE
M * SET UP MEMORY AREA

610 FOR [=1 TO F:POKE MM+1+1
FL(I) :NEXT

620 FOR I=MM+12 TO MM+14:POK
E I.,255:NEXT

700 PT=49374:REM *** PRINTOU
T LA

710 5V=-49449:REM *** SAVE FI
LE LA

720 LD=49520:REM *** LOAD FI
LE =ww

730 AR=-49548:REM *** ADD REC
ORD *#%=

740 DR=49628:REM *** DELETE

RECQRD www

750 DY=49765:REM **+ DISK DI
RECTORY &%=

760 5R=498%4:REM *** RECORD

SEARCH »=«»

770 SH=50031:REM *** DATA SE
ARCH wws=

775 REM *=* END OF CODE AT 5
0138 wex

780 FT$="[DOWN.RIGHT7.RVSON]
FILE TRANSFER COMPLETED [RV

SOFF) "

790 FE§=" [DOWN RIGHT9IFILE T
HANSFER ERROR!!"

999 REM *** MAIN MENU ##%
1000 PRINT DN%+'" [DOWNZ,RIGHT
13,RVSON] [SM,S5U.SL.ST.S1.5

F.51,5L.8E) "

1010 PRINT " [DOWN.RIGHT13,RV

SONj] [SM.SA.S1.SN] [SM.SE.S
N.5U]
1020 PRINT " [DOWN2.RIGHTB]1)
[SSPC.SV)IEW [SDIATA IN [5F)
I1LE"

1030 PRINT "[DOWM,.RIGHTA]2) |
SSPC.S5ARIDD [SRIECORD TO [SF)
ILE"

1040 PRINT " [DOWN,RIGHTE]3) |

SSPC,SCIHANGE [SRIECORD IN |

SF]ILE"

1050 FRINT " [DOWN.RIGHTE)]4)

[SDIELETE [SRI1ECORD FROM |SF
]1ILE"

1060 PRINT " [DOWN.RIGHTB)S)
[SD}ISK [SF)ILE [SH]ANDLING"

1070 PRINT " ([DOWN,.RIGHT&]&)
[SPJROCESS ([SD)ATA™

1080 PRINT *[DOWN,RIGHTE]7)
[SEIXIT [SP]ROGRAM"

1100 PRINT "[DCOWNZ2,RIGHT4,5W

F2
A4
6A
54

F2

CE

7B

aD

Fé&

1A

32

63

31

27

19
8F

91
72

Ba
C5
BF
1D
F7
13
cD
EB

JHICH DO YOU REQUIRE

1110 GET AS:A=VAL(AZ):IF A<
OR A>8 THEN 1110

1120 ON A GOTO 1500, 2000, 250

0, 3000, 3500,4000, 4500

1499 REM *** VIEW FILE DATA

* ko

1500 PRINT "([CLR.DOWNZ.RIGHT

11 ,RVSON,SV)IEW [SDIATA IN |

SF]ILE"

1505 GOSUB B500:1F MX=0 THEMN
1000

1510 PRINT " [DOWN2.RIGHT4, S50

(1-7) ?

|UTPUT TO [SSICREEN OR [SPIR
INTER. OR™

1520 PRINT " [RIGHT4]RETURN T
O [SMJAIN [SM]ENU (([SS5]/[5P]

/[SM]) [SSPC]?™

1530 GET A%:IF A$="M" THEN 1

000

1534 DV=0:1IF A$="P" THEN DV=
1:G0TO 1538

1536 IF A%< >"S" THEN 1530
1538 POKE 52738.DV

1540 PRINT * [DOWNZ,RIGHTE.SP
JRESS [RVSOM,SS,SH, SI.5F, ST,

RVSOFF] TO PAUSE LISTING[DOW

H2]"

1550 IF DV=1 THEN PRINT "[RI

GHT1S5,RVSON] [SP.SR.SI.SM.S5T
,S51.5M.5G) [RVSOFF ,DOWN] * ;: OPF

EN 1.4,7:G0T0 1555

1553 OPEN 1.3

1555 PRINT#1,"# ";:FOR [=1

TO F:PRINT#1." ";:FT$(I1)::NEX

T:PRINT#1 :PRINT#1 : CLOSE1
1560 SYS PT:I1F PEEK(52744)<>

0 THEN FRINT "[UP2,RIGHT9,SP
.5R.5] ,5N,.5T.5E,SR,55PC,5N.5

0.5T.S5PC.5A,.5V.SA,.51.5L,SA.

5B.B8L.SE|!'"

1570 GOSUB 9600:G0T0O 1000

1999 REM +*=* ADD DATA TO FIL

E a8

2000 PRINT " (CLR.DOWNZ2.RIGHT
12,RVSON,SAIDD [SD]ATA TO (=]

FIILE[DOWNZ] "

2010 PRINT " [DOWNZ2,RIGHT4,SD
1O YOU WISH TO ADD A RECORD
([SY]s[5N]) 7"

2020 GET A$:IF As="N" THEN 1
ooo

2030 IF As$<>"Y" THEN 2020

2040 MX=FEEK (MM+1):IF MX=0 T

HEN MX=1

2045 IF MX=1 THEN A=1:G0TQ 2

oaon

2050 PRINT " [DOWNZ2,RIGHT4,SW
JHICH RECORD DO YOU WISH TO

ADD"

2060 PRINT " [RIGHT4]AFTER
1 -";MX:") :[S85PC]";

2070 INPUT A$:A=VAL(A$):IF A

<1 OR A>MX THEN 2050

2080 POKE 52737 .A:1F PEEK (MM

+1)=0 THEN POKE 52737.0

2120 RP=0:GOSUB 6000

2130 SYS AR

2140 PRINT " |DOWNZ.RIGHT13.5

RIECORD [SAIDDED™:GOSUB 9600
:GOTD 1000

2499 REM *+** CHANGE A RECORD
'S E 1

2500 PRINT " ([CLR.DOWMZ.RIGHT
13.RVSON,.SC]HANGE [SR]1ECORD"

YOUR COMMODORE SERIOUS USERS GUIDE

13

“

e e,




C64 UTILITY

29

AE

E3
04
26
CA
AC
3E
26

30

04

74

1F

31

39
AR
06
1D
B3

B&

5F

15
55
Fa
6F
DF

F3

E2

3E
BB

oB

DB
AB

KRB

2510 GOSUB 8500:1F MX=0 THEN
1000

2520 PRINT " [DOWNZ,RIGHT4,5W
JHICH RECORD DO YOU WISH TO
CHANGE"

2530 PRINT "([RIGHT4]{ 1 -":M
b i et BT :

2540 A$="":1INPUT A%:IF LEN(A
§)=0 THEN 1000

2550 A=VAL(AS):IF A<l OR AGM
¥ THEN 2520

2560 POKE 52751.A:5YS SR:GOS

UB B000:RP=1:G0S5UB 6000

2565 PRINT “[WHITE]";:REM *

WHITE FOR INVISIBILITY

2570 POKE 52745.A:5YS DR:REM
* REMOVE OLD RECOHRD

2580 POKE 52737.A-1:5Y5 AR:R

EM * ADD NEW RECORD

2590 PRINT " [BLACK,UP.RIGHT1
0.SRIECORD [SC]HANGED":GOSUB
9600:G0TO 1000

2999 REM *=+** DELETE A RECORD
3000 PRINT "(CLR.DOWNZ,RIGHT
13,RVS0N,SD)ELETE [SR]ECCRD"

3010 GOSUB BS00:IF MX=0 THEN
1000

3020 PRINT " [DOWNZ2. RIGHT4.5W
JHICH RECORD DO YOU WISH TO

DELETE"

3030 PRINT "[RIGHT4](

X:"1 “;

3040 Ag="":INPUT A%:1F LENI(A
%$)=0 THEN 1000

3050 A=VAL(A$):IF A<l OR AXM
X THEN 3020

3060 PRINT “ [DOWNZ]":POKE 52

745, A:5YS DR

3070 PRINT " [DOWN.RIGHT1Z.5R
JECORD [SD)ELETED"

3080 GOSUB 9600:GOTO 1000

3499 REM *+** DISK FILE HANDL
ING *%=

3500 PRINT DN+ |[DOWNZ.RIGHT

1 ="M

11.RVSON.SD)ISK [SFIILE [SHI
ANDLING [DOWNZ] "

3510 PRINT "[RIGHTB])1) [SL]O
AD [SDIATA [SF)ILE"

3520 PRINT " [DOWN.RIGHT8]2)
[SSIAVE [SD]ATA (SF]ILE"

3530 PRINT " [DOWN,RIGHTE]3)

ISD]1SK [SD)IRECTORY™

3540 PRINT " [DOWN,RIGHT8]4)
[SRIENAME A (SF]ILE"

3550 PRINT " [DOWN,RIGHTB]S)
[SDIELETE A [SF]1ILE"

3560 PRINT " [DOWN.RIGHTB]E&)

[SRIETURN TO [SMIAIN (SM]ENU

3570 PRINT " [DOWN2.RIGHT4.S5W
JHICH DO YOU REQUIRE (1-6} 7

3580 GET A$:1IF A3<{"1"
"&" THEN 3580

3590 A=VAL(A$):ON A GOTO 370
0.3800, 3600,3900, 3950, 1000
3600 PRINT UF$+" [DOWNZ RIGHT
4] PRESS [RVSON]SHIFT[RVSOFF]
TO PAUSE DIRECTORY [DOWNZ]"
3610 SYS DY:GOSUB 9300:G0TO
3500

3700 PRINT UP$+" [DOWNZ, RIGHT
15, RVSON] LOAD DATA"

3710 GO5UB 7000:1F FM-=0 THEN

OR RAZ>

56
4A
40
DB

41

62

52
68
3E
2C
c1
27
4n
36
EF
A7
Bl
FE
88
E2
22
A7
00
Cé

A3

FA
0z
4F
4D
ZA
30

4A

84
B6
65
Ch

AD

3500
3740 GOSUB 9700:PRINT * [DOWN
.RIGHT15 RVSON] LOADING [RVS
OFF1*"

3750 5Ys LD

3760 IF FPEEK(52744)< >0 THEN

PRINT FE$:G0TO 3780

3770 GOSUB 9800:1F ER<Z0 THE

N PRINT FT%

377% IF ER»=20 THEN 3780

3776 F=PEEK(MM):FOR I=1 TO F
:FL(1})=PEEK (MM+I+1)

3777 IF FL{I)<>LEM(FTS(I)) T

HEN FRINT " [DOWN.RIGHT10]INC

OMPATIBLE FILE!":G0TO 3780
3778 NEXT

3780 GOSUB 9500:GO0TO 3500

3800 PRINT UP$+" [DOWNZ2, RIGHT
15, RVSON] SAVE DATA"

3810 GOSUB B8600:IF MX~-0 THEN
3500

3820 GOSUB 7000:1F FM=-0 THEN
3500

3840 GOSUB 9700:FPRINT " [DOWN
. RIGHT15,RVSON] SAVING [RVE0D

Fr]™

3850 5YS SV

3860 GOTO 3760

3900 PRINT UP$+" [DOWNZ,RIGHT
14,RVSON|RENAME FILE"

3910 PRINT " [DOWNZ,.RIGHT41GI

VE PRESENT FILENAME :

3920 PRINT "[DOWHN,SPC6]112345

67890123436"

3925 INPUT " [SPC4]" ;CN$:FM$=

CN$:1F LEN(CN3%)=0 THEN 3500
3927 IF LEN(CHN$) >16 THEN 391
0

3930 PRINT " [DOWN2.RIGHT41GI

VE NEW FILENAME :"

3935 PRINT " [DOWN,SPC6]12345

67890123456"

3940 INPUT "[SPC4)":NN$:IF L

EN(NN§) =0 THEN 3500

3942 IF LEN(NN$) >16 THEN 393
0

3945 PRINT " [DOWN.RIGHT1S, RV

SOM] RENAMING [RVSOFF]1Y

3949 OPEN 1,8,15."R:"+NN$+"=
"+CNg:CLOSE 1:GOSUB 9800:G0S

UB 9500:G0TO 3500

3950 PRINT UP$+" [DOWNZ,RIGHT
14,RVSON]DELETE FILE"

3960 PRINT "[DOWNZ,RIGHT4|GI

VE FILENAME :"

3970 PRINT " [DOWN,SPC&)12345

67890123456"

3980 INPUT "([SPC4]":CN$:FM3=

CH$:IF LEN(CN$)=0 THEN 3300
3982 IF LEN(CN$) »16 THEN 396
0

3985 PRINT " [DOWN,RIGHT14,RV

S0M] DELETING [RVSOFF]"

3590 OPEN 1.8,15,."5:"+CNs$:CL

OSE 1:G0OSUB 9800:G0SUB 9500:

GOTO 3500

3999 REM *** PROCESS DATA **

4000 PRINT "[CLR.DOWNZ2 L RIGHT

14,RVSON.SPIROCESS [SD]ATA™

4004 GOSUB B500:1F MX=0 THEN
1000

4010 PRINT " [DOWNZ, RIGHT4]1)
[SS1EARCH FOR [SD]ATA"

4020 PRINT " [DOWN_ RIGHT4]2)
[SSIUM [SDIATA [SCIOLUMN"

Ih

8a

46

19

89

C1

61

E7V
77

7C
CB
4
BS
06

AR

6F

ac

90
47
39

1D

78

5C

19

27

64

oD

EE
56

DE
F2

72

4030 PRINT " [DOWN,RIGHT4]3)
[SRIETURN TO [SM]AIN [SM]ENU

4040 PRINT " |DOWNZ.RIGHT4.5W
IHICH DO YOU REQUIRE (1-3) ?
4050 GET AS%:A=VAL(AS):IF A<l
OR A>3 THEN 40350

4060 PRINT As"([DOWN]"™ :ON A
GOTO 4100,4300, 1000

4100 PRINT " [DOWN,.RIGHT4,.5G]
IVE SEARCH STRING : “:

4110 INPUT S58%:S~LEN(S$):1F S

<2 DR 5>»40 THEN 4100

4120 PRINT "[(DOWN)":POKE 828
.5:FOR 1=1 TO S:PCKE 828+1.A

SC(MIDE(5%.1.1)) :NEXT

4130 5Y5 SH

4140 PRINT " [DOWN,RIGHT4,5T]
OTAL OF":PEEK(52996) : "OCCURR
ENCES FOUND™

4150 GOSUB 9600:G0TO 1000
4300 FOR =1 TO F STEP 2:PRI

NT "[RIGHT3)":I:"[LEFT}) “:F
S§(l):

4305 IF 1+1>F THEN PRINT:GOT
0 4310

4307 PRINT TAB(20):l+1:"[LEF
T1) ":FS8(I+l)

4310 NEXT:PRINT " [DOWN,RIGHT
4,SWIHICH COLUMN DO YOU WISH
TO SIM"

4315 PRINT “([RIGHT41( 1 -";F
Ao

4320 INPUT A%:A=VAL(AS):IF A
¢1 OR A>F THEN PRINT " [DOWN]
" GOTO 4300

4330 N=0:PRINT " [DOWNZ2, RIGHT
15 ,RVSON] [SS.S5U,.5M2.51.5N.5
5G] [RVSOFF]*™

4340 FOR W=1 TO MX:POKE 5275
1,W:POKE 52994.A:5Y5 SR

4350 RL=PEEK (BF+A-1) :R¥X=PEEK
(52995) +BF : Ng=""

4360 FOR J=0 TO RL-1:N§=N$+C
HES (FEEK (RX+J) ) :NEXT

4370 N=N+VAL(N$) :NEXT

4380 PRINT " [DOWN2,RIGHT4.5C
JOLUMN" :A; " (" :FS$(A) ;") TOTA
L =":N

4385 PRINT " [DOWHN,RIGHT4](I[5
TIOTAL OF";MX:"ITEMS)"

43590 PRINT " [DOWN,RIGHT4,5C]
OLUMN AVERAGE =" :N/MX:GOSUB

9600:60TO 1000

4499 REM *** EXIT PROGRAM **
W

4500 PRINT "[CLR.DOWNZ.RIGHT
14,RVSON,.SE]XIT [SPIROGRAM[D
owMZ21]"

4510 PRINT " [DOWN2.RIGHT4,SD
10 YOU WISH TO EXIT ([SY1/I[S
M1) ¢

4520 GET AS$:IF A$="N" THEN 1
000

4530 IF AS<>"Y" THEN 4520
4540 PRINT UP$+CHRS (9)+" [DOW
N201":END

5999 REM *** GET NEW DATA RE
CDRD R R

6000 FOR I=1 TO F

6020 IF RP=1 THEN PRINT "[DO
WN,RIGHT4,SE]XISTING “:FS$(I
}:" IS :":PRINT "[RIGHT4]";D
$(I)

6025 IF RP=0 THEN D$(I)=""

.-------------II-------------------III-------------
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C64 UTILITY

“

28
E9
59
74
0o
AF
88
Al
73

69
7C

6030 Ag="":PRINT " [DOWN,RIGH
T4.5SN)EW ";F5%(1):" [SI1]TEM
6035 INPUT "[RIGHT4]":A%

6040 IF LEN(A$)=0 THEN 6055
6044 IF LEN(A$)<=FL(I) THEN
6030

6046 PRINT " [DOWN,RIGHT4,5D)
ATA [SIINPUT [ST]OO [SL)ONG!
! [SSPC] ( [SMIUST BE"

6047 PRINT " [RIGHT3]";FL(I);
"CHARACTERS LONG OR LESS)":G
oTO 6020

6050 D§(1)=A%:DL{I)=LEN(AS)
6055 IF LEN(D$(I))=0 THEN PR
INT " [DOWN,RIGHT4,5N]C [SDIA
TA [SI)NPUT!!":GOTO 6020
6060 NEXT I

6070 GOSUB 9000

6080 RETURN

6999 REM *** GET FILENAME AN
D STORE *»»

7000 PRINT " ([DOWN2,RIGHTZ22)1
2345678901 "

7010 PRINT “[RIGHT4]1GIVE FIL
ENAME : (SS5PC]":
7020 FM$="":INPUT FM$:FM=LEN

{FMz)

7025 IF FM=0 THEN 7070

7030 IF FM<2 OR FM>»11 THEN 7
Qoo

7040 FM$=-FM$+" _FILE"

7050 POKE 52992, FM+5

7060 FOR I=1 TO FM+5:POKE 52

37
73

9D

F7

E7
3C
21

43
B4
59

TR

BC
B&

992+1 ASC(MIDS(FM$.1.1)) :NEX

iy

7070 RETURN

7999 HEM *=* GET RECORD FROM
M/sC BUFFER *=**

BOOD PRINT " [DOWN,RIGHT13,RV
SON) [SP.SL.SE.SA.58.8E.85PC
.5W.5A.51.5T] [RVSOFF]"

8005 FOR I=1 TO F:DL(I})=PEEK
(BF+I-1):D&(1)="":NEXT

8010 TT=0:FOR I=1 TO F

8020 FOR J=1 TO DL{I):D&(I)=
D${1)+CHRS (PEEK (BF+F+TT+J-1)
) :NEXT : TT=TT+DL(1) : NEXT

8030 RETURN

B500 MX=-PEEK (MM+1)

8510 IF M¥X=0 THEN PRINT *[DO
WHN4  RIGHT10,5N.50) ([SR.SE.S5C
.80.5R,.8D.85] [ST1.5N] [SF.8I
.3L.5E]! " :G05UB 9600

8520 RETURN

8600 MX=FEEK (MM+1)

8610 IF MX=0 THEN PRINT " [DO

WN4 .RIGHT10]NO RECORDS IN FI
LE! " :GOSUB 9300

B620 RETURN

8999 REM *** PUT RECORD INTO
M/C BUFFER ***

9000 PRINT " [DOWN,.RIGHT13,RV

SON] [SP.SL.SE,S5A,S55,5E,55FC
.SW.SA.SI1.5T] [RVSOFF)"

S005 FOR I=1 TO F:POKE (BF+I
-1) ,DL(1) :NEXT:TT=0:BL=F
9010 FOR I=1 TO F

9020 FOR J=1 TG DL(I):POKE (

a7
EE

F3
F&

61

39
DB
2D

BS

CF
D3
DE
GE
11
50

2E

BF+F+TT+J=1) ,ASC(MID$ (DS (1),
J. 1))

9030 NMEXT:TT-TT+DL(I) :BL=BL+
DL(I) :NEXT

9040 POKE 52736 ,BL:REM * BUF
FER LENGTH

9050 RETURN

9459 REM *** WAIT FOR SPACE

PR_‘ESS LB

9300 FRINT " [DOWN.RIGHT7]FRE

S5 [RVSON] SPACE [RVSOFF] TO
CONTINUE"

9510 GET A$:IF A$<>" " THEN
9510

9520 RETURN

9600 PRINT " [DOWN,RIGHT?.SF]
RESS [RVSON] [85,5P,S5A,5C,SE
] [RVSOFF] TO [SCIONTINUE"
9610 GOTO 9510

9700 PRINT " [DOWN,RIGHT11]FR
EPARE DISK AND":GOTO 9500
QEEE REM *** GET DISK STATUS
9800 OPEN 15.8,15: INPUT#15.E
R.ER$:CLOSE 15

810 IF ER<20 THEN 9850

9813 PRINT "[UP2]":FE$

9820 PRINT " [DOWN.RIGHTSERR
OR #":ER

9830 PRINT " [DOWN.RIGHT9)(":
ERg;") "

9840 PRINT " [DOWN,RIGHT9]FIL
ENAME : ".FMs%
9850 RETURN

L

-

TRYING TO USE YOUR COMPUTER?...

YOUR

_ COMMODORE .

CAN HELP.

£16.60

for 12 Issues UK.
£21.50 for 12 Issues
Overseas Surface Mall
£57.00 for 12 issues

Send this form with your remittance to:
INFONET LTD., Times House, 179 The Marlowes,
Hemel Hempstead, Herts. HPI IBB.
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Disk File Describer

Keep track of which files do what with this handy disk

utility.

Rcturu this scenario, you have just

spent hours on your epic program, and
have vet 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 all
others, any old file name will do, and
pack up for the night.

Unfortunately, the next day vou're
busy, 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 flick through your old disks “cos
you're running short on space, and you
find that disk you worked on all that time
ago. 1 wonder what these files are,
names like TRYl and ML4, even a
TZXE2M",

Your epic has gone, hasn’t it! Has it?
Not now! This little program will help
you to remember even the most
odd —named files you happened to SAVE
with a description of up to 55 characters
in length! A SYS for an old game
perhaps? No need to remember it now,
write it in the file 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 file names may only
have 16 characters. For most applications,
it isn’t enough, this program allows you
to add a definitive description of 55
characters to any file on the disk. Mere-
ly create the descriptive titles and SAVE
them onto the particular disk to which it
refers. Then, simply LOAD and RUN
Disk File Describer and, if 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 file, if one exists, then
LOADs the directory. On screen, you are
presented with a menu offering five
choices.

Option 1 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 file
names are shown in blocks of six. If there
are more files on disk keys £5 and 7 allow
you to page back and forth as required.
Pressing the 3 key puts you into edit
maode,

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. If
you have made an incorrect choice of file
then just press RETURN and the direc
tory screen will return with no alterations
made. All characters can be cntered
within the description area except inverted
commas (quote marks) and although the
cursor travels automatically to the next
text line it cannot distinguish ends of
words unlike a word processor. If 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 afier completion of entering
your desired text brings the directory
screen back for you to continue entering
descriptive text or, by pressing {1 and op-
tion 3, SAVE the description file onto
disk. Make sure that enough room exists
on the disk for this file.

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

As stated, option 3 SAVEs the direc-
tory descriptions to disk as a sequential
file. It a tile 1s already present on disk,
the program will overwrite it with the cur-
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rent data in memory. Choosing option 4
simply allows you to work with other
disks and reRUNs the program as this op-
tion 1s 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.

PROGRAM: DISK DESCRIBER
B4 1 REM #sssscusssaswmunsnkuns
*
27 E REM * DISK FILE DESCRIBER
3B 3 REM * BEN WELLBEAY
*
3B 4 REM * YOUR COMMODORE 1986
TR D e
Ch ; POKES3280.11 : POKES3281.11:

PRINT" [CLR, DOWN6 , RIGHT4,C8]D
ISK FILE DESCRIBER"

2C 7 PRINT"I[DOWNZ,.RIGHT4 ) PLEASE
WAIT — READING DATA"

39 B FORI=830TOS90Z:READA:POKEIL.
A:NEXT

90 9 Als="[HOME,DOWNZ21]":FL=1

61 10 AZ%="[RVSON.5PC19.RVSOFF.
SPC4 ,RVSON,SPC36)"

71 11 FA=144:DIMDTS (FA),J$(FA),
K$ (FA) ,J18 (FA)

CE 12 FORI=OTOFA:DT$([)=CHR$(32
1+" [EPC18] " :NEXT
FE 13 PRINT"[UP,SPC11]READING D

IRECTORY "“:0PEN1.8.0,"$":SY
5830:CLOSE1
83 14 GOSUBBB
6F 15 POKE198,0:PRINT" [CLR, DOWN
1"SPC(6) " [RVSON] [1] [RVSOFF) "
SPC(3) "GET DISK DIRECTORY"
AB 16 PRINT"[DOWNZ2]"SPC(6)"[RVS
ON] [2] [RVSOFF] “SPC(3) "DISK D
RIVE COMMANDS*
17 PRINT" [DOWNZ2] "SPC(6) " [RVS
ON] [3) [RVSOFF)] "SPC(3)"SAVE D
ESCRIPTIONS FILE"
45 18 PRINT" [DOWNZ)]"SPC(5) " [RVS
OM] [4] [RVSOFF] "SPC(3) "CHANGE
TO ANOTHER DISK"
19 PRINT" [DOWNZ2]"“SPC(6) " [RVS

D8

4B

ABqom uag

I
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.ﬂ

4B

27
14
18
76
AS
B3
EC
BS
29
c3
SD
71
0o
BD
23
B3
01
55
OA
65
91
91

F2

Do

10

03
82

T

72
30

TA

a1

9B

B4

ON] [3] [RVSOFF) "SPC(3) "QUIT P
ROGRAM™

20 PRINT" [DOWN2] “SPC(21)" [RV
SON] * [RVSOFF)":PRINT"[UP]"
SPC(6)"OPTION NUMBER [RVSON
| [RVSOFF]";

21 POKE204,0:GETNKS: IFNK$< "1
“ORNKS$ >"5"THENZ21

22 POKEZ204.1:POKEZ07,0:PRINT
" [RVSON] "NK$ : NK=VAL (NK$)

23 ONNKGOTO24.101.46,116,125

24 Q3=PEEK(0)-1:Ql=1

25 IFQl1=>Q3THENZ8

26 IFQL1<OANDQ3/6=INT(Q3/6)TH

ENQ1=03-5:G0TO28

27 IFQL<OTHENDN=INT(Q3/6) : Q1

=DN*6+1

28 PRINT" [CLR.DOWN,RVSOFF . SP

C4]DISK NAME: [RVSON]"DT$(0)

" ":PRINT" [DOWN] " :DR=5

29 FORI=Q1TOQLl+DR

30 IFDTs(I)=CHR$(32)+"[SPC18

] "ORDT$(I)=""THENDT®(I)="":D

R=DR-1

31 NEXT

32 FORI=-Q1TOQl+DR

33 IFI >9THENWS="[LEFT,RVSCON]

" :GOTO35

34 W§=" [LEFT.RVSON]™

35 PRINT"[LEFT]"I1:W$:LEFT%(D

TH(1),16) " :"A28: PRINT" [UP2] "

SPC(20) :

36 PRINT"[RVSON]“J$(1)" [DOWN

2] " :NEXT

37 PRINTAls" [DOWN3]|F1-MENU F

3-ADD F5-FWD F7-BACK E-ERASE

[HOME] " :POKE198,0:WAIT198,1

38 IFPEEK(197)=48THEN119

39 IFPEEK(197)=4THEN1S

40 IFPEEK(197)=STHENS4

41 IFPEEK(197)=5ANDQ1=03THEN

Q1=1:G0TO25

42 IFPEEK(197) =6ANDQ1+6>03TH

ENQ1=1:GOTO25

43 IFPEEK(197)=6ANDQ1<Q3THEN

Q1=01+6 :GOTO25

44 IFPEEK(197)=3THENQ1=-0Q1-6:

GOTO25

45 GOTO38

46 PRINT" [UP2]"SPC(28) " [LEFT

LDOWN2]" :PRINT" [UP2] “SPC(9) "
SAVING "CHR%(24) "FILE DES"

47 PRINTCHRS$(34)"...":FOR{}=1
TOQ2: IFJ$(Q) =""THENJS (Q) =" [R
VSO0N]

48 NEXTQ

49 CLOSE1:CLOSE15:0PEN1.8,15
, "S0:FILE DES":CLOSEl:0PEN1S
.8,15,"I"

50 OPEN1.8.8."0:FILE DES.S5.W
" :GOSUBS8

51 PRINT#1.03

32 FORI=1TOQ3:PRINT#1 . LEFTS(
DT#$(I).16) :PRINT#1,J%(1) : HEX
T:CLOSE1

53 PRINT"[UP.SPC31]":G0TO15

54 PRINTAl$" [DOWN3]"SPC(8) "I
RVSON]F3-ADD [HCME] "

35 PRINTA1%"[DOWN] WHICH F
ILE *;:POKE198.0: INPUIDF§:DF
=VAL(DF%)

56 IFDF$="0"THENFRINTAl$" [DO
WN.SPC18] " :GO0TO37

57 IFDF<(Q10RDF >Q1+DRTHENPRIN
TA135PC(17) " [DOWN.SPC18]":G0
TOS54

59
46

14

46

84

3B

BC

0E

76

64

50
Eé

4F

A6
66

A&
AE
69
45

Bl

FO
E8
40

61

83

BE
8B

c3
27

aD

58 PRINTAl$" [DOWN,SPC26]":1F
DF< 7THENQ6 =DF : GOTO6 1

59 Q6=INT(DF/6)+1:Q7=06*6-DF
: Q6=6-07

60 IFQ6=0THENQ6=6

61 PRINT" [HOME,DOWN]":FORI=1
TOQ6 : PRINT" [DOWN] " : NEXT

62 DTS (DF)=LEFTS$ (DT$(DF) ,16)

63 Flg=""

64 PRINT" [UP]"SPC(19) " [RVSON
] »*SPC(LEN(F1%)) ;:CR$="<":QB
=LEN(CR$) : NM=1

65 PRINT"[RVSON] "MID$(CR%,NM
,2) ;" [LEFT]": : NM=—NM* [ NM<(QB)
+1

66 GETOP$:IFOP$=""0ROFP$=CHRS
({34) OROP$=CHRS ( 44) OROF$=CHRS
(58) THENGG

67 IFOP$=CHRS (59) THENGE

68 IFOP$=CHR$(13) ANDLEN(F1%)
=18THENB4

69 IFLEN(F1%)=1BANDOFPS< >CHRS
(20) THENF1%=F1%+0F%:PRINTOPS
" [RVSOFF,SPC4 ,RVSON )< [LEFT) "
;1 GOTORS

70 IFLEN(F1%)=55THENQS=1

71 IFLEN(F1%)=55ANDOPS< >CHRS
(20) ANDOPS$< >CHR$ (13) THENGG
72 IFOP$=-CHR$(13) ANDLEN(F1%)
=JTHENZ28

73 IFOP$=CHRS(13) THENB4

74 1FOP$=-CHRS$ (20) ANDLEN(F1%)
=19THENB1

75 IFOP$=CHRS(20) ANDLEN(F13%)
»0THEN7E

76 IFASC(OP$)<320RASC(OP%) »9
STHENGS

77 F1$=F1%+0P$ :FRINTOFS; : GOT
065

78 Fi1s=-LEFT$(F15.LEN(F1%)-1)

79 IFLEN(F1%)=34THENPRINT" [R
VSOFF] [RVSON.LEFT2]"::G0TO6
35

B0 PRINT" [RVSON]
OTO6S5

81 F1$=LEFT$(F1%.LEN(F1%)-1)
:PRINT" [RVSON] ":D=19

82 IFQS=1THENPRINT" [UP3]"SPC
(38) ""; :GOTOES

83 PRINT" [UP2]"SPC(3B)"";:G0
TO6S

B4 J$(DF)=F1%

85 IFLEN(J$(DF))<19THENZ28

B6 J$(DF)=MID$(J$(DF).1,19)+
" [RVSOFF.SPC4,.RVSON] "+MID% (J
$(DF) ,20.37)

87 J$(DF)=J%(DF)+"[UF]":GOTO
28

88 OPEN15,8,15,"I"

89 OPEN1.8.8,"0:FILE DES.S.R
" :GOSUB98 : IFER=6 ZTHENCLOSEL1S
: RETURN

90 PRINT"[UP]"SPC(19)"FILE D
ESI[SPC5]1"

91 INPUT#1,Q3

92 FORI=1TOQ3: INPUT#1 K$(I]:
INPUT#1,J8(1) :J1$(11=J$(1):N
EXT

93 CLOSEl:CLOSE15 :NF=PEEK (0}
el

94 FORQ1=1TONF: IFLEFTS(DT%(Q
A1) ,16)=K$(Q1) THENJ$ (QL)=J1s(
Q1) :GOTOS7

95 FORQ2=1TO(3: IFLEFTS (DTS (Q
1) ,16)=K$(Q2) THENJS$ (Q1)=J1%(
Q2) :02=03+2

[LEFT2]1"::G

ac

Bl
1D

FE
2F

a7

c2

3D

1B

LB

66
81
SE
84
FD

5D
B3
53
C1
5B
45

cB

59
Cc7
Cé

CS

oD
8c
EB

36
FD

s¢
B2
76
54
54
D6

96 NEXTQZ:IFQ2=03+1THENJ%(Q1
]_I.I.ll

97 NEXTQl:RETURN

98 INPUT#15.ER.ER%: IFER=0THE
NRETURN

99 IFER=6ZANDFL=1THENFL=0:RE
TURN

100 PRINT" [CLR.DOWN4]1DISK ER
ROR: [RVSON] "ER,.ER$ : PRINT" [HO
ME.DOWN4]"SPC(14) * [RVSON] [R
VBOFF] " :END

101 PRINT"[CLR.DOWNZ. RVSON]D
ISK COMMANDS [RVSOFF)] " :PRINT"
[DOWNZ2] SUMMARY " : PRINT

102 PRINT" [DOWNIVO"SPC(20) "V
ALIDATE A DISK":PRINT" [DOWN]
I0"SPC(20) "INITIALISE"

103 PRINT" [DOWN]SO:FILENAME ™
SPC(11)“SCRATCH A FILE"

104 PRINT" [DOWM] RO : NEWNAME =0
LDNAME [SPC4]RENAME A FILE"
105 PRINT" [DOWNZ.RVSONIOFTIOQ
N REQUIRED [RWSOFF] (RETURN F
OR MENLU) " :Q6%="":FRINT" [DOWN
k2

106 GETP1%:1FP1$=""THEN113
107 IFLEN(Q6%) =37ANDP1%< >»CHR
$(13)ANDP1%< >CHR%(20) THEN10&

108 P1=ASC(P1%):IFFP1=13THEN1
14

109 IFP1< »20THEN112

110 IFLEN{Q6%)< >0THENQG6$=MID
$(06%, 1 . LEN(Q6%)-1) :PRINTP1%

111 GOTO106

112 IFP1<320RP1>90THEN106
113 PRINT" [LEFT]";P1%;:Q6%-
Q65+P1%:GOTO106

114 IFQ6%=""THEN1S

115 CLOSEl:0PEN1.8,15.06%:CL
0OSE1:CLOSE15:0PEN15.8,153,"1I"
: GOSUB9E : GOTOL1S

116 PRINT" [CLR.DOWNE SPC7]IN
SERT NEW DISK IN DRIVE"

117 PRINT" [DOWNZ,S5PC7])PRESS
ANY KEY TO CONTINUE":POKE198
,O0:WAIT198,1:GETES$

118 PRINT" [UP.SPC131PLEASE W
AIT(SPCB] " :CLR:GOTOS

119 PRINTALl$" [DOWN3] "SPC(30)
" [RVSON]£-ERASE [HOME] "

120 PRINTALlS$" [DOWN] "SPC(10) ™
[SPCZ23]"

121 POKE198.0:DFs="":PRINTAl
$"[DOWN] WHICH FILE"::INPUTD
F%:DF=VAL(DF%)

122 IFDF$="0"THENPRINTAl%" (D
OWN,5PC14] " :GOTO37

123 IFDF<Q10ORDF >Q1+DRTHEN119
124 Js(DF)="[RVSON] ":GOTCZ8
125 POKE198.0:5Y5198:END

126 DATR169.255.133.0.165.55
,133,71,165.56,133

127 DATA72.162,1,32,198, 235,
166.,0,232.134.0

128 DATAZ216.56.165.71, 233, 20
+1332,71,176,5,166

129 DATATZ,202.134,72,.32,207
, 295,164,144, 208

130 DATAZZ, 201,34, 208, 245,16
0,0,32,207,255.,201

131 DATA34,240,249,145,71,20
0.192,19,208, 242

132 DATA240,207.32,204, 255,9
6.0.0.0
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Character Scroller

Do vou long to have text scrolling smoothly wherever

you like? The dream can become a little closer to reality.

H ave you ever played Strangeloop

from Virgin? If you have, you will have
seen the way that the instructions are
displayed (they scroll up 1o
three —quarters of 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 will 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 it
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 will be scrolled
through them. As the demo program
shows, you can use this to create tunnel
cftects.

The Routines

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

SYS49152,A,.BC.D

where:

A 15 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 1s called

by:

SYS4950

e i A N e e T e S Y T T, T et P PP T T P T TR L T P ™)

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 with a
slant.

Listing 5 1s a Basic demo program.

When your text is in the memory,
remember to put the character 255 (SFF)
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 [ have set up is
rather make —shift, and you may wish to

improve on it yourself. The addresses of

the scroll routings are $C069 (48257 dec)
for the left scroll, and $CICS (49695 dec)
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. If you wish to make them

more effective, you could just get nid of

all the parameter routines.

If vou're a would—be demo

producer, then you'll know the basis of

the left—scroll could be amended to scroll
the text within sprites.

If you're thinking of using this
routing for a landscape, then you will have
to duplicate the scroll routine and also
change the part of the routine that extracts
the data and converts it to text, so that it
changes the data o your landscape
graphic.
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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 can be found on the
LISTINGS page. Each program should
be typed in and SAVEd one at a time.
Before you RUN the DEMO
program you should have LOADed and
RUN each of the other programs.

LISTING 1: CHAR LEFT

EH* 1@ REM €<€<€<££<{<{{~——==—mmmmmm
3333353333

B4 11 RER «<«<<£<

2303
AE 12 REM <<<< CHARACTER SCROLL
LEFT »>>>>»
B2 13 REM ««<««&
33>
BB 14 RER <<<< 5¥5 489152, TEXT
1= 3333
FA 15 REM <<<< , CHaR
=1=1 353>
BEE 1B REM <<<< . START
CHAR >>>>»
B2 17 REM <€¢<c« ., NO. C
HAaRS b
10 1B REM <<<«
33>
33 19 REM €€ {f=mmmmcacaca==
=333333%3D
SF 2@ RERn <<
>
9C 21 RENM <4 INUENTED BY JOHN F
LETCHER >>
Al 22 RER << IN 1886 FOR *
¥C* >3
6@ 23 RER <<
-]
FA 24 REM (il =mmmcnaaaaaa
el e e e T T
23 25
c@ 2B

>

12233[ uyof Ag
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B3

a7

4C

g2

77

11

F&

5F

48

cA

EC

dE

3JF

3D

36

AZ

o7y

E7

A7

F4

27 PRINT"CCLRI":FORL=@TO17:C
X¥=@:FORD=-@TO1S: READA: CX=CX+A
: POKEY49152+L*16+0, A: NEXTD

28 READA: IFACICXTHENPRINT"[W
HITE,RUSOMIERROR IN LINECWHI
TEJ";31+L:END

29 PRINT"LHOME,C7IREARDING LI
NECYELLOWI™; 31+L

3@ MEXTL:END

31 DATA3EZ,B9,192, 165,20, 141,
153, 1382, 165,21, 141,154, 192,3
2,853,174,2116

32 DAaTm32,235, 183, 165,20,133
.158,165,21,133,159, 142, 151,
192,169, 0, 2058

33 DATAl141,152,192,138,133,1
48,169,8,133,149,169,0,141,1
51,192,162,2178

34 DATAB, 70,148,144 3, 24,101
,148 106,110,151, 192; 202,208
,B42,141,1999

35 DaTAlS2,192,173,152,192,2
4.1@1, 159, 141, 152, 192, 32, 253
,174, 32,158, 2279

36 DATALlE3,138,201,32,48,13,
76,72,178,32,253,174, 32,138,
173,32,1775

37 DATA247,183,96, 141,149,189
e,76,841,192, 1608, 7,32,167, 19
2,174,155, 2424

38 DATAl192,24,8,40,177,166,4
2,145 166,8,165,1686,56,233,8
,133, 1729

39 DATA1B6E,176,2,198, 167,202
,16,235,4@, 136, 16, 223, 206, 15
@,1592,173,2298

4@ DATALSE, 192,248,41,56, 308,
8,240,34,0,80, 30,173, 153, 197
,133,1732

41 DATAZS4,173,154%,192,133,7
55,96,173,151,182,133,166,17
3,152,192, 133,272

42 DATA167,3E6,173,151,192,13
3,248,173, 152,192,133,249,96
,169,8, 141 ,2473

43 DATALSE@, 192, 16@,0,132, 167
, 177,254,201, 255, 24@, 208, 41,
63,10, 10,2260

44 DATAL1@, 133,166, 144, 2,238,
167,165, 167,24,101,159,133,1
§7,32,178,1978

4S DATA192,16@,7,177, 166, 145
,248,136, 16, 249, 230, 254, 208,
2,230, 255, 2675

46 DATASE,174,151,192,172,15
2,192,134,187,132, 188,173, i4
9,192,141, 155, 2580

47 DATAlS2,10@,1@,10, 141,151,
192,24,105,8,141,232,3, 169,02
,16@, 1548

48 DATAD, 145, 187,200, 204,238
,3,208,248,32,156,192,96,3,0
,255, 2161

LISTING 2:CHAR WP

¥

E4

B4

T A

180 REM <£<<{dddddf—mmmmcm e
=FFFREIID
11 REM €<<<

3335

EE
B2
EF
FA
EB
B2
10
93
SF
8C
Al
=1

Fa

23
2@
BC

a7

4C

sS2

g7

ca

96

E4

FF

BF

boe

B0

5C

Dae

Ba

a3

El

91

12 REM <<<< CHARACTER SCROLL
up *r2>
13 REH <<<<

P33
14 REH LA A
=1=1 x5
15 REM <<4<< g
5A P33
16 REM €44« =
CHAR »>»3»>
17 REM <<<<¢ ,
HABRS >3>3»>»
18 RENM <4<<
3333
19 REM €€€€€€€{f{——————mm=uu==
=>>*F33 3>
2@ RERM <<«
>
21 REM << INVENTED BY JOHN F
LETCHER »>
22 REM <<
¥C* 3
23 REM <<
>
24 REM €€€€L€f -
=FFXI2222>
25
26 :
27 PRINT"CCLRI":FORL=-RTO15:C
X=0:FORD=ATO15: REARDA: CX=CX+A
: POKE4SS@@+L*16+0,A: NEXTD
2B RERDA: IFA<>*CYXTHENPRINT"CW
HITE, RUSONIERROR IMN LINECWHI
TE1";:31+L:END
29 PRINT"CHOME,C7IREADING LI
NMECYELLOWI™; 31+L
3@ NEXTL:END
31 DAaTAm32,181,193, 165,20, 141
.B221,193, 165,21, 141,222,193,
32,253, 174,2347
32 DATA32,235,183,165,20,133
,184, 165,211,133, 165, 142,219,
183,169,@,2133
33 DATAL41,7P@,193,138,133,1
E6, 169,8,133, 167,163,8, 141,c
18,193, 1&2, 2352
34 DATAB, 7@, 166, 14%4,3,24%,1@1
,1E7,18E6,11@,219, 193,202,208
242, 141, 2104
35 DATAEP@,193,173,2280,1393,2
4,121, 165, 141,228,193, 32,253
,174, 32, 158, 2492
36 DATAlB3,138,201,26,48,13,
76,72,178,32,253,174,32,138,
173,32,1769
37 DATA247,183,96,141,217,19
3,76,42,194,160,0,200, 177,17
6,136, 145,2383
38 DATAl76,200,204,223,193,1
44, 244,206,218,193,2490, 30,96
,B0,8,8,2358
39 DATAS52,8,64,168,173,221,1
83,133,852,173,822,193,133,2
53,96,173,2499
4@ DATA219,193,133,248,173,2
2@,193,133,249,96,169,8, 141,
218,193,160, 2746
41 DATA@,132,251,177,252,201
,255, 248,219,441 ,63,19,10,10,
133,250, 2244
42 DATAl4Y4,2,23@,251, 165,251
,24,1@1,165,133,251,32,235,1
93, 160, 7, 2344
4“3 DATA177,.25@,145,2848,136,1
6,249,23@,252,288,2,238,253,
96,174,219, 2885
44 DATAL193,172,220,193,134,1

5YS 435@@, TEXT
CHRR
START

MO. C

IN 13BE FOR °

76,132,177,173,217,193,10, 10
,1@,141,219,2370

B2 45 DATAL93,24,105,8, 141,223,
193,141,232,3,169,0, 160, @, 14
5.176,1913

S2 46 DATAZR@,204,232, 3,208,248
,169,8,141,218,193, 32,224, 19
3,896,155, 2524

LISTING 3. RASTER

E4 10 REM <<<€€{ il mmmmmmmmmm==
=33333333>

BdY 11 RERM <£<£<£<

233>

79 12 REM <<<< THIS ROUTINE WIL
L SET »>>>

B2 13 RENM <<<<

233>

21 14 REM <<<< UP A RASTER INTE
RRUPT »>>2>»

B2 15 REM <<<<

333>

43 16 REN <<<< TO RUN THE TWO S
CROLL >>>>

1E 17 REM <<«<<

223>

73 1B REM <«<«<«¢ ROUTIMNES .(SYS5 4
SB2@) >>>>

1C 18 REM <<«<<

223>

BE E@ REM €€ ———
—333333333

SE £1 REM <<

33

@3 22 REM << INUVENTED BY JOHMN F
LETCHER »>>

B4 23 REM <« IN 1986 FOR °
¥C* >

SB 24 RER <«

>

E9 25 REM €€€{{{{ -~ ——
=222

2@ 2B

21 27 :

B1 28 PRINT"CCLR]":FORL=-BTOS:CX
=@: FORD=@TOL1S: READA: CX=CX+A:
POKE4S8@0+L*16+D, A: NEXTD

CO 29 READA: IFA<*CXTHENPRINT"C[W
HITE,RUSONIERROR IN LINELWHI
TE]1";32+L:END

B4 3@ PRINT"(CHOME,C7IREADING LI
NECYELLOWI"™; 32+L

53 31 NEXTL:END

D4 32 DATAl20@,169,127,141,13,22
@,169,1,141,25,208, 141, 26,20
B8,169,27,1985

B? 33 DATAL41,17,.208,169,1,141,
132,3,162,172, 160,194, 142,20
3,140, 1885

A7 34 DATAZ1,3,88,96,173,25,208
,141,25,208,41,1, 240,28, 206,
132, 1636

oF 3= DATA3,16,5,169,1,141,132,
3,174,132,3,189, 224, 194, 141,
32,1559

48 36 DATACEB, 189,222,194, 141,1
8,208,138,24@,6,32, 105,192, 7
E,126,234, 2329

EF 37 DATA32,197,1893,76,49,734,

49,251,6,0,2,2,0,0,0,0, 1087

D Dl g | N

YOUR COMMODORE SERIOUS USERS GUIDE
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II-III.lllIII---II---II-IIIIIII--I--II-----I.---IIIIlllI-III-----III---------

LISTING 4: COPY

E4
B4
=]
87
BEE
20
2a
73
47
13
F1
sD
29
EB
E9
96
B4
5C
7F
=1
59
E7
1A

1B
B4

Al

6@

49
96

BB

@E

C4

16

1@ REH €€¢€L{LLf=m———==m===——
=333 3FR2
11 RER <<<<
3 ]
12 RER <<<<
INE bR 3]
13 REM <<<<
HARS. »>»»>»
14 REM <€<€<£<
Bl 3 ]
15 REM <<<<
333D
16 RER <<<£<
TINE >>>>»
17 RER <<«<<
HARS ., »>*>¥
18 REM <<€<«
FIRST »>>>>
19 REMH «<<4£<
HE x>
2@ REM <<<<
WITH »3>3>
21 REM <<<<
5 3%
22 REM ««<«<
R
23 REM <<<< 1l...
3333
24 REM <<<< 2...
333
£5 REM <<«<<
3D
2B REH el —==mm=————===
=F33¥322
27 RER <<
33
28 RERM <«
LETCHER *>
29 REM <<
YC' bR
Id REM <<
>
J1 REH €L<{L4LLLd——mmmmmm==
=333333333
32
33
34 PRINT"CCLRI™:FORL=@TO7:CX
=@: FORD=ATO1S: READA: CX=CX+A:
POKE49903+L=16+0, A: NEXTO
35 READA: IFA<>CXTHENPRINT LW
HITE,RUSONIERROR IN LINECWHI
TEJ1";38+L: END
35 PRINT"CHOME,C7IREADING LI
WECYELLOW]"™; 38+L

37 NEXTL:END

38 DATAL1ES, D, 141, 14,220,169,
s51,133,1, 162,0, 160,48, 169,20
B,134,1779

39 DATARSE@, 134,252,132,851,1
33,253, 160,0,177,252, 145,250
, 200, 208, 243, 3046

4@ DATA230,251,230,253, 165,28
53,201,216,208,239, 169,55, 13
3,1,168,1,28774

41 DATA14l,14,22@,96,169,0,1
33,25@, 169, 48, 133,251, 160, 7,
177,250, 2218

42 DATA74,153,94,195,136, 16,
247 .16@,7.177,25@, 25,94, 195,

THE FIRST ROUT
COPIES THE ROM C
INTOD s302@ (1228

THE SECOND ROU
RE-DESIGNS THE C
BY SHIFTING THE
FOUR PIXELS OF T
CHAR RIGHT ONE.

DOUBLE WIDTH

SYS 49900

S¥YS 439952

INVENTED BY JOHM F

IN 1886 FOR °

78

&2

E7

145,250,2218

43 DATAL3E, 16,246,160@,3,177,
2se, 74,145,250, 136, 16,248,186
5,258,24,2296

44 pATAL1@S,B,133,250,144,8,2
39,251, 165, 251,201,580, 240, 3,
76,4@, 2155

45 DATA195,96,204,223,193,14
4, 244, 206,218,193,240, 30, 56,
20,8,0,2310

"
L

ISTING S: CHaAR DEMO

Z}=]

=]
42
Ap

E@

£9

SA

96

B4

6F

24

el

BE

B3

E7

13

ec

a5

FA

100 POKES3280, 3: POKES32E1, 3:
PRINT"[BLACK,CLR, DOWN1@,RIGH
TEIPLEASE waIT..READING TEXT
11@ IFPEEK(16384)=4STHEN2QO
120 -

130 AS="--..
LOW ¥YC READERS ..-—
UTINE WILL ALLOW YOU"
142 A$=A%+" TO SCROLL TEXT W
ITHIN A CHARACTER AsS YOU
CAN SEE SOME STUNNING”

150 As=AS+" EFFECTS CaM BE A
CHIEUED WITH EASE !'!..YOU CA
N SCROLL UP OR LEFT..."

160 :

170 L=LENCAS):FORI=1TOL:POKE
16383+1,ASCCHIDSCAS, 1,133 :NE
XT:POKE163B4+L, 255

18@ FORI=OTO7:POKE1Z288+1+25
Se8,0:NEXT

190 :

200 PRINT"CCS,CLR1":POKES328
1,0: POKES3280,0: POKE16383,0:
POKES3265, @

21@ PRINT"CSPCB,CP2531"

22@ PRINT"CSPCB,RUSON,C*, RUS
OFF ,CP23,SM,CHI"

23@ PRINT"[SPCB,RUSON] CRUSO
FF,SPC4,CH] CCYAN]INUENTED B
Yy[CS1 [CN,SPCY,CH21"

24@ PRINT"CSPCB,S:,CY¥4,CH,RV
SON, SPC13, RUSOFF ,CN,CY4,5M,C
H1"

25@ PRINT"CSPC8,CY,SP,CY,SO,
C¥,CH, RUSON, SPCS, RUSOFF,5M,C
P, SN, RUSON , SPCS, RUSOFF ,CN,CY
.SP,CY,S0,Cy1 *

26@ PRINT"CSPCS,CN,RUSON,WHI
TEJACRUSOFF,CS,CH] [CH,RUSON
.SPCS, RUSOFF, CN, RUSON, WHITED
PCRUSOFF, CS, CH, RUSON, SPCS, RY
SOFF,CN] CCN, RUSON, WHITEJACR
USOFF,CS,CH1"

27@ PRINT"CSPCS,CN, RUSON,WHI
TE1BCLRUSOFF,CS,CH] CCH,RUSON
. SPCS, RUSOFF , CN, RUSON, WHITE]
OCRUSOFF,CS, CH, RUSON, SPCS, RU
SOFF ,CNJ CCN, RUSON,WHITEJBCR
VSOFF ,CS,CHI"

8@ PRINI"CSPCB,CP,SE,CP,SL,
CP,CH, RUSON, SPCS, RUSOFF, SN, C
¥,SM, RUSON, SPCS, RUSOFF ,CN, CP
,5@,CP,SL,CP1”

290 PRINT"CSPCB,RUSON,C*®, RUS
OFF,CP4,CH, RUSON, SPC13, RUSOF
F CN,CP4,5M,CH1"

30@ PRINT"CSPCB,RUSON] C[WHIT
E,SA,SB,SC, S0, RUSOFF,CS,CH, ¥
ELLOWIJOMN FLETCHERLCS,CN,RU
SON,WHITE,ST,SU, SU, SW, RUSOFF
,C5,CH21"

HELLO THERE FEL
THIS RO

=

FF

F4

cC?

26

EB

BA

=T

&0

cd

61

BE
CC
F4
ED

0l
16

LS
87
eE
ga

12
20

3B
7C
6@

OoF
2t

31@ PRIWNT"CSPCH,S5& ,CY23,5M,C
H1"

3@ PRINT"LCSPCB,CY,SP,CY,S50,
CY¥e,SP,SH,CFP,5M,50,CY¥6,5F,CY
LS50, C¥2"

33@ PRINT"LSPCS,CM,RUSON, WHI
TEJHCRUSOFF,CS,CH,SPCE,CNE , R
UsSonN, wHITEJWLRUSOFF ,CS,CHE, 5
PCE,CN,RUSON, WHITEJHLRUSOFF,
CS,EH"

4@ PRINT"LSPCS,CHN, RUSDON, WHI
TEJ1ICRVSOFF,CS,CH,SPCE,CNE, R
YSON, WHITEJXCLRUSOFF ,C5,CHE, S
FEE,EN,EUSDN.UHITE]I[EUSDFF,
CS,CH1™

350 PRINT®CLSPCS,CM,RUSON, WHI
TEJJLRUSOFF ,CS,CH,SPCE,CN, SN
,CY¥,5H1,CH,5PCE,CN, RVSON, WHIT
EJJCRUSOFF,CS,CH]"

3628 PRINT"CSPCS,CN,RUSON,WHI
TEJKCRUSOFF ,C5,CH,S5PC4 , RWSON
,5¢{,RUSOFF,50,CYS5,5P,50, SPCY
,CN,RUSON , WHITEIK[RUSOFF ,CS5,

CH1"

370 PRINTYCSPCY,CN,RJSON,WHI
TEJLCRUSOFF ,CS, CH, SPC4, RVSON
1 [RUSOFF,CG, RWYSON, SPCS, RUS0
FF,CN1] CCH,SPC3,CN, RUSON, WHI
TEILCRWSOFF ,CS,CH1™

3B@ PRINI"CSPCS,CN, RUSON,WHI
TEIHMCRUSOFF ,CS,CH, SPCY,5€ ,CH
,RUSDN,SFCE.RUSDFF,CN,SH,EH,
5FC3,EN1RUSUN,UHIIE}MEHUEDFF
,C5,CH1"

33@ PRINTI"LCSPCY,RUSON, St RUS
OFF,50,CY71] [CH, RUSOM, SPCS, R
USOFF,CN] CCY6,SP,SM1"

4@@ PRINT"LSPC?,RUSONI [RUSO
FF,CG.RUEDN,UHITE,SB,SE,ED.E
E,SF,.5G,5H,51,RJSOFF,.C5,CH, R
USOMW, SPCS, RUSOFF ,CN, RUSON , WH
I1TE,S0,5R,55,5T, 50U, 58U, 5, RUS
OFF ,C5,CHN] CCHI™

410 PRINT"CSPCY,RUSON] CRWSO
FF,CG,SPCY,RUSON, 5£, RUSOFF ,C
E,RUSDN.EFES,RUSDFF,EN,SH,EP
Cs,CN] CCHI™

42® PRINT"L[SPCY,S5&,CY7,SP,RU
S0oM] [RUSOFF,SL,CPS,5R] [50,

CYs,SM,CH1™

43@ PRINI"L[SPC7,CYB,S5P,5& 5P
C7,5M,50,C¥71"

44@ PRINT"[SPC1G6,CY391";

458

45@ REM ===« COPY CHARS. FRO
M ROM sssm

4yre

4B@ SYS 43522

490

SO REM #wss RE-NFSIGM CHAR.
SET - ..

51@

52@ SYS 49952

530 :

S4@ REM ==& SFT PARMS FOR S
CROLL ==®=®

558

SE@ S5¥S 49152, 16384, 12988, 19

2,2

57@ 5YS 49500, 168384,12288, 12

a.,25

580 :

S5@ REM **#* INIT. INTERRUPT
R L

600

E12 POKES3272,28:5Y5 49800
&c@ FRINT"CHORED™

YOUR COMMODORE SERIOUS USERS GUIDE
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PLUS/4 UTILITY

TRANS-SCRIPT

Many Plus/4 owners have upgraded to the

SCRIPT

PLUS wordprocessor. Unfortunately you can't

use 3+1 ftiles with this wordprocessor. TRANS—SCRIPT

H;n'iﬂg_ recently obtained the

SCRIPT/PLUS cartridge I was left with
the problem of converting several disks
of 3+1 wordprocessor files into a format
sultable for SCRIPT/PLUS,

This program TRANS-SCRIFPT
will enable 341 format files to be con-
verted 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 1s 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 is

done on a

character by character basis but by use of

machine code the process is fairly swift,
especially 1t 1551 disk drives are used.
The layout of the original 3+1 file 1s
preserved, but the 341 embedded com-
mands are removed.

*

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

Then SAVE “TRANS—-SCRIPT 0§,
1001,14C9

The program can then be loaded and

changes all this.

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 CLRE can be used to ensure
this.

File format

The 341 wordprocessor file is held on
disk in the following 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

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 be discarded during the
CONVErsIOn process.

The document text is stored in
memory and on disk in CBM
code. The text is stored in 77 character
lines. The carriage return “Hex 0D 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,

sCreen

bytes are the text pointers. This is follow-  reducing the size of the converted
ed by a further 77 bytes for the Tab set-  document.

PROGRAM. TRANS-SCRIPT l@éAl CS 58 D@ EB 4C 2E 1@ A9:
18A3 @2 A2 BB AQ @2 BE E1 20
1@B1 BA FF 20 BB 12 AS DE A2:
18BS 32 AQ @3 20 ED FF 20 C@:
1@C1 FF 30 @3 4C BS 11 2@ FC.

1901 B0 1@ BA @@ 9E 28 34 31 18C3 11 B@ A7 A3 21 BO 32 @3:
1003 31 31 29 @0 D0 @@ AQ @3- 1001 AS @3 A2 @B AR B3 BE E1
1011 A9 @@ 99 D7 0@ BE D@ FA: 1909 20 BA FF 2@ 7F 12 AS DE:
1018 A9 32 BS E2 A9 @3 B5 E3- 12E1 AZ 32 AR @3 20 EBD FF 20
1821 A@ FF A9 93 2@ D2 FF CA. 1@E9 CO FF 9@ @3 4C ES 11 20:
1229 B9 36 13 D@ F7 20 SA 12: 18F1 FC 11 BB ®3 20 93 12 4C:
1931 A2 @B A@ @2 18 20 F@ FF: 18F9 73 1@ AD 32 @3 8S EQ 20.
1838 A@ FF A9 S3 20 02 FF CB: 1181 5A 12 A2 @6 AR B2 18 20:
1841 BS 3B 13 D@ F7 28 83 11 1123 F@ FF A@ FF A9 5S4 2@ D2
1843 AD 32 @3 CI 53 D@ 83 4C; 1111 FF CB ES EE 13 D@ F7 20
1851 BE 10 C9 54 D@ @3 4C FB: 1119 83 11 AS DE CS @1 D@ 14
1253 1@ CS S8 0@ EB A9 1B 20: 1121 AD 32 @3 C9 24 0@ OB B0:
1861 D2 FF A9 4C 2@ D2 FF A9 1123 9F 11 4C @@ 11 CY S8 D@
1865 @3 2@ 02 FF 6@ A0 32 B@3: 1131 EB 4C 2E 1@ RS BF A2 OB
1871 BS E@ 2@ SA 12 A @6 AD: 1133 AQ ©2 B8 E1 2@ BR FF 2@
1878 @2 1B 2@ F@ FF A@ FF a9 1141 BB 12 AS OE A2 32 a0 B3
1281 53 2@ 02 FF CB BS BC 13 1143 2@ ED FF 2@ C@ FF 9@ @3
1eBS 0@ F? 2@ 83 11 AS OF Cs 1151 4C B8 11 2@ FC 11 B2 &7
1091 @1 D@ 14 AD 32 @3 C9 24 1159 AS @3 A2 03 A@ 03 86 El-:
1883 0@ @6 2@ 9F 11 4C 73 1@ 1161 @@ BA FF E@ 7F 12 A5 OE
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PLUS/ UTILITY

#’

1169 A2 32 A0 @3 20 BO FF 20: 1289 14 91 EZ CR EB E@ @4 D@: 13A8 28 4F 4E 2@ 55 4E 49 54%:
1171 C@ FF 99 @3 4C B9 11 2@: 1291 FS E@ A2 02 20 C6 FF AC: 1381 22 38 29 @0 @D @D 2@ 20:
1179 FC 11 B@ B3 2@ 93 12 4C: 1299 FF a@ 3@ 20 E4 FF CA DO 139 24 20 3D 20 44 49 S2 45:
1181 2@ 11 A2 14 A@ 12 1B 20: 12n1 FA 2@ E4 FF BB 0@ FA 20: 13C1 43 S4 4F 52 59 @0 @0 20:
1189 F@ FF A@ @@ 2@ CF FF CS: 12A2 CC FF A2 @@ BE DA BE DE: 13C9 2@ SB 20 30 2@ 45 S8 49
1191 @20 F@ @8 99 32 @3 CB Ca: 1281 EB BE 089 A2 @2 20 CE FF: 1301 54 @0 @D @0 @0 @D @0 @0:
1199 1@ 0@ F1 B4 DE 6@ A9 33: 1289 2@ E4 FF BS DC 2@ B7 FF: 1309 @0 20 20 45 4E 5S4 4S5 S2:
11Al1 20 D2 FF A8 1B 2@ D2 FF: 12C1 48 2@ CC FF EE OB AS DE: 13E1 20 46 489 4C 45 4E 41 4D:
119 A9 4C 2@ D2 FF 2@ BC CB: 1209 CS 40 0@ @8 AZ @@ BB DB: 13E9 45 3F 2@ 2PA @@ 57 49 4E:
1181 22 E4 FF C9 @0 D@ F9 6@: 1201 A2 @1 86 DA AS DOC C8 3F: 13F1 2@ 44 459 53 4B 20 4F S0
11689 BS OF A@ @C B9 B4 14 839 1208 D@ 14 A2 @3 2@ C9 FF Ag: 13F9 45 52 41 54 49 4F 4E BD:
11C1 DS @F B8 D@ F7 AS OF BS: 12E1 @0 2@ D2 FF 2@ CC FF AZ: 1401 @0 20 20 5@ 4C 41 43 45: L
11Ca 2F 80 EE @F 2@ 48 12 AS: 12E8 @@ B6 D9 4C 18 13 29 BE: 14@9 2@ 53 4F 55 52 43 45 20:
1101 E@ CY9 53 D@2 @3 4C 73 1@: 12F1 3@ 25 A5 DOC BS DB 23 3F: 1411 44 49 53 4B 20 43 4E 20:
1109 4C @@ 11 2@ CC FF AZ 14: 12FS @E DB 24 DB 1@ @2 @35 B80: 1419 55 4FE 49 54 2@ 3B 20 2@:
11E1 AR @2 18 20 F@ FF AB FF: 1381 70 @2 @9 4@ BS OC A5 03: 1421 2@ P26 2@ 5S4 4B 45 20 S4:
11E9 A9 S@ 2@ D2 FF CB E9 82 1309 F@ B0 A2 @3 2@ C9 FF AS: 1429 41 52 47 45 5S4 2@ 44 48: |
11F1 14 D@ F7 2@ E4 FF CS @0: 1311 DC 2@ D2 FF 2@ CC FF AS: 1431 53 4B 20 49 4E 20 55 4E:
11FS 0@ FS 6@ AS @F A8 aAB E1. 1319 D& FR @7 A2 @@ Bc DA EB: 1439 49 S4 2@ 39 @0 @0 2@ 20:
1201 20 Ba 0@ 2@ 2C ZE 24 FF: 1371 BE 08 B8 29 4@ F@ BC AS: 1441 24 2@ 30 2@ 44 49 52 45:
1203 FF FF FF FF @F 2@ CE C9: 1329 @3 2@ C3 FF AS @2 2@ C3: 1449 43 54 4F 5 59 00 @D 2@:
1211 14 CF FF CS 3@ 0@ 11 2@: 1331 FF 20 E7 FF E@ 93 @8 1E: 1451 2@ S8 2@ 30 2@ 45 58 49:
1219 CF FF C3 30 D@ @0 A9 O@F: 1339 40 2@ 20 30 2@ S3 49 4E: 1459 S4 @0 @D @D 2D @D @D @D:
1221 2@ C3 FF 20 CC FF 18 B@: 1341 47 4C 45 20 44 489 53 48: 1461 2@ 20 45 4E 54 45 52 20:
1229 2@ CF FF 20 CF FF a2 18: 1349 2@ 44 52 49 SE 45 90 @0: 1469 46 49 4C 45 4E 41 40 45:
1231 AQ@ 0@ 18 20 F@ FF 2@ CF: 1351 2@ 20 S4 20 30 2@ 5S4 57: 1471 3F 20 2A @@ 93 1B 40 20:
1233 FF CY @0 F@ @5 2@ 02 FF: 13589 49 4E 2@ 44 49 S3 4E 20: 1479 20 20 20 20 20 20 20 2@:
1241 0@ F4 A9 @F 2@ C3 FF Ag: 1351 44 S2 489 S6 45 53 @0 @O: 1481 20 20 2P0 2@ 54 S2 41 4E:
1249 @3 2@ C2 FF A3 @2 20 C3: 1369 20 20 58 20 30 2@ 45 S58: 1489 53 20 53 43 52 49 5@ 54:
1251 FF 2@ CC FF 20 DC 11 38: 1371 49 54 @D @0 @D @0 @0 2@: 1491 @@ S2 45 53 53 2@ 52 45:
1259 6@ A@ FF A5 33 2@ D2 FF: 1379 2@ 20 2@ 45 4E S4 45 52: 1499 54 55 52 4E 20 54 4F 20:
1261 CB B9 75 14 D@ F7 6@ AS: 1381 2@ 4F 5@ sS4 49 4F 4E 3F: 14A1 43 4F 4FE 5% 49 4E 55 45:
1269 @@ A4 DOE BO C1 14 91 E2: 1389 2@ S3 0@ 49 4E 47 4C 45: 14859 20 20 2@ 2@ 70 2@ 20 20:
1271 CB EB E@ @4 D@ FS 18 AS: 1391 2@ 44 49 S3 4B 2@ 4F 50: 1481 22 20 2@ 0@ @3 2F @F 20:
1279 DE B9 @4 BS DE 5@ 38 AS: 1399 45 52 41 54 49 4F 4E @0: 1489 @5 12 12 @F 12 2@ 23 20:
1281 DE E9 @4 AB AZ @0 BO CS: 13/l 20 20 20 20 20 20 28 20: 14C1 2C 53 2C S2 2C 53 2C 57:

LIFESAVERS cé64d MACHINE CODE SAVE 11

For those of you that do not
posses a monitor or assembler,

saving areas of memaory 1S
somewhat difficult and time 1 X=5SCC00
consuming .~ This small progcamme 2 READZ: IFZ2=2568THENEND
will enable you to SAVE any 3 POKEX,2:X=X+1:60T0
area of memory ycu like, except 4 DATA32,253,174,32,212,2825,38,2 !
fFor RAM hidden under the ROMs. S3, 174, 38,;38,1?3 32,247,183, 165
The syntax Faor using the Tl Py Rk
routine is as follows: S DAaTa72, EE,_53,+.%,32,1BE,173,3
W 3 153,15= 28, 1821109, 133,
SYSS0000, "name” ,8,1,5A,Ea8+1 ESE,LCA,lHE

5 DATASS1, 169,851,76,95,225, 250
Where EA and SA are the end and
start address respectively.

P.A.Eves
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>

Extended Basic
For The

CommodorePlus/4

Although printers and disk drives are optional, they are

necessary it full use is to be made of the existing Basic.

Thi.\' program adds an extra 39

commands to the existing Basic. Some
commands are intended for disk users
only and some are intended for printer
users only (primarily MPSB03 users but
these commands may be compatible with
other printers i.c. MPSBOI). The other
commands are intended to aid basic pro-
gramming, i.e. an old command which
when executed will regain a ‘newed’
program.

The program sits from 51000 to
$2100 with Basic starting at $2101. The
graphic screen can still be used, as the
program will automatically relocate itselt
to $4000 when you turn on the graphic
screen for the first time. The program,
once relocated to $4000 by the initialis
ation of the -hi-res screen, will
automatically relocate itself back to $1000
once graphicclr has been activated.

The program uses 30600 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 if any data
errors are detected the program will
automatically list the line in which the
error occured. Therefore editing can be
carried out to correct the line.

and re-executed. Once the data has been
read into memory the computer will
prompt you with the device (tape or disk).
If you are using fast loader from Feb-
ruary’s issue or a different device number
for the disk drive, vou 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 10 in listing one before saving
it and type in the following basic line: —
POKE 44, 64: 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 $3D00 (remember
delete line 1165 in the fast loader relocate
program first): type new and load in
listing one and add the following line:—
95 IFAS="T"THENSYSDECK(**3D00"")

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 before the demo programs are
entered. The demo programs must be

entered in order, and saved before the next
one 15 entered. If 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: APPENDI["FILENAME"|
.DEVICE]]

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 of the current
program in memory.

COMMAND: BSAVE

FORMAT: BSAVE["FILENAME"I,
DEVICE[, EOT FLAGI, STARTI.
FINISHI]]1]

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
to the start of the basic and the end

-

112qOY Ag

The program can then be re-saved address defaults to the end of the current R

SHI0IAE
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basic program. The EOT flag is the same
as for the basic SAVE command.

COMMAND: CGOSUB

FORMAT: CGOSUB Variable Expres-
s10n.

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:
MNone

MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To GOTO a line number
evaluated from the variable expression.

COMMAND: CHAIN

FORMAT: CHAIN["FILENAME"[.
DEVICE|. RELOCATE FLAGI]]
Abbreviated to C(SHIFTH
AFFECTED BASIC ABBREVIATIONS:
CHR$ —> CH(SHIFT)R

MODES: Direct and Program
RECOMMENDED MODE: Direct
PURPOSE: To load in a program whilst
keeping the current variables intact.

COMMAND: DISK
FORMAT: DISK
DEVICE(S-11)]
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.

STRINGI.

COMMAND: DOKE
FORMAT: DOKE
VALUE(D-65535)
Abbreviated to D(SHIFTYO
AFFECTED BASIC ABBREVIATIONS:
Mone

MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To POKE a 16 bit number in
{LOYHI) format in locations address AND
address+1.

ADDRESS,

COMMAND: OMERGE

FORMAT: DMERGE"FILENAME"C.
DEVICE(8-11)]

Abbreviated to D(SHIFT)M
AFFECTED BASIC ABBREVIATIONS:
Nong

MODES: Direct and Program
RECOMMENDED MODE: Direct
PURPOSE: To merge a program from
disk to the one currently in memory.

COMMAND: DPROC
FORMAT: DPROC
(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.,

NAME]

COMMAND: DUMP

FORMAT: DUMP FLAG (0 OR 1)
Abbreviated o 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 Lo-res screen will be dumped
¢lse the Hi-res screen will be dumped to
printer.

COMMAND: ENTER

FORMAT: ENTER(X CO-ORDINATE,
Y CO-ORDINATE)|STRING]
ABBREVIATED TO E(SHIFT)N
AFFECTED BASIC ABBREVIATIONS:
END

MODES: Program

PURPOSE: To input variables at a
specific location on the screen.

COMMAND: EPROC

FORMAT: EPROC

ABBREVIATED TO E(SHIFT)P
AFFECTED BASIC ABBREVIATIONS:
Mone

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 F(SHIFT)A
AFFECTED BASIC ABBREVIATIONS:
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24

None

MODES: Direct and Program
RECOMMENDED MODE: Either
PURPOSE: To switch out the screen and
theretore speed up basic by approximately
J0%

COMMAND: FIND

FORMAT: FINDITEXT]
ABBREVIATED TO F(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
None

MODES: Direct

PURPOSE: To list the lines where the
EX1 occurs

COMMAND: HIMEM

FORMAT: HIMEM ADDRESS
ABBREVIATED TO H(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
None

MODES: Direct or Program
RECOMMENDED MODE: Either
PURPOSE: To set the bottom of memory
to the address specified.

COMMAND: LOMEM

FORMAT: LOMEM ADDRESS
ABBREVIATED TO L(SHIFT)O
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. This will
perform a NEW at the new location when
executed.

COMMAND: MERGE

FORMAT: MERGE["FILENAME"|,
DEVICE]]

ABBREVIATED TO M(SHIFT)E
AFFECTED BASIC ABBREVIATIONS:
None

MODES: Direct or Program
RECOMMENDED MODE: Direct
PURPOSE: To merge a program from
disk or tape to the one currently in
mMemaory.,

COMMAND: OLD

FORMAT: OLD

ABBREVIATED TO O(SHIFT)L
AFFECTED BASIC ABBREVIATIONS:
None

MODES: Direct or Program
RECOMMENDED MODE: DIRECT
PURPOSE: To regain back a NEW ed
program.

o ——




COMMAND: PLIST

FORMAT: PLIST[FIRST LINE
ILAST LINE ]
ABBREVIATED TO PL(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
None

MODES: Direct or Program
RECOMMENDED MODE: Either
PURPOSE: To list a program from
memaory o 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 screen at the specified
co-ordinates.

COMMAND: POP

FORMAT: POP

ABBREVIATED TO P{SHIFT)O
AFFECTED BASIC ABBREVIATIONS:
POKE —> PO(SHIFT)K

MODES: Program

PURPOSE: To enable you to RETURMN
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: PROC
(PARAMETERS)]|
ABBREVIATED TO P(SHIFTIR
AFFECTED BASIC ABBREVIATIONS:
PRINT  —2> 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.

NAMEI

COMMAND: QUIT

FORMAT: QUIT

ABBREVIATED TO Q(SHIFT)U
AFFECTED BASIC ABBREVIATIONS:
None

MODES: Direct or Program
RECOMMENDED MODE: Direct
PURPOSE: To return to Basic.
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COMMAND: RECORD
FORMAT: RECORD
RECORD |, [OFFSET]
ABBREVIATED TO R(SHIFT)E
AFFECTED BASIC ABBREVIATIONS:
RED —> RE(SHIFT)A

MODES: Direct or Program
RECOMMENDED MODE: Program
PURPOSE: To position the record
pointer to the record number of the file
number with offset—OFFSET for a rela-
tive file. The equivalent disk command
15—

PRINT# 15*P"+CHRSFILE +96)4
CHRS(RECORD LO-—BYTE)+CHRS
(RECORD HI-BYTE)+CHRS$(OFF-
SET): where 15 is the file opened for the
command channel.

NOTE. The command channel must be
opened beforechand.

FILE

COMMAND: SLOW

FORMAT: SLOW

ABBREVIATED TO S(SHIFT)L
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: VARLIST
ABBREVIATED TO V(SHIFT)A
AFFECTED BASIC ABBREVIATIONS:
None

MODES: Direct

PURPOSE: To print all variables (except
arrays and functions) from memory to the
current output device,

COMMAND: WINDOW
FORMAT: WINDOW TOP,
RIGHT. BOTTOM
ABBREVIATED TO W(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
Naone

MODES: Direct or Program
RECOMMENDED MODE: Either
PURPOSE: To set the window size.

LEFT,

COMMAND: WRITE

FORMAT: WRITE(X CO-ORDINATE,
Y CO-ORDINATE) PRINTLIST
ABBREVIATED TO W(SHIFT)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: ACS(X)

ABBREVIATED TO A(SHIFTC
AFFECTED BASIC ABBREVIATIONS:
None

PURPOSE: To return the ARCCOS of X,
where —|<=X<=|

FUNCTION: ASN

FORMAT: ASN(X)

ABBREVIATED TO A(SHIFT)S
AFFECTED BASIC ABBREVIATIONS:
ASC

PURPOSE: To return the ARCSIN of X,
where —l<=X<=1

FUNCTION: BINS

FORMAT: BINS(X)

ABBREVIATED TO B(SHIFT)I
AFFECTED BASIC ABBREVIATIONS:
None

PURPOSE: To return as a string the
binary equivalent of X, where X is an
integer such that 0<=X<=65535.

FUNCTION: BTOH%

FORMAT: BTOHS%(XS$)
ABBREVIATED TO B(SHIFT)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 IMSHIFT)E
AFFECTED BASIC ABBREVIATIONS:
DEF FN —> DE(SHIFTF
PURPOSE: To return a sixteen hit
number stored as Lo-hi format in the
addresses X and X+1.

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

FUNCTION: EVAL

FORMAT: EVAL(X%)
ABBREVIATED TO E(SHIFT W
AFFECTED BASIC ABBREVIATIONS:
None

>
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PURPOSE: To evaluate to a floating point
number the expression in X$. XS must

contain functions only.

FUNCTION: HTOB%

FORMAT: HTOBS(X$%)
ABBREVIATED TO H(SHIFT)T
AFFECTED BASIC ABBREVIATIONS:
None

PURPOSE: To return as a string in a
binary form the hexadecimal value in X%

FUNCTION: RAD

FORMAT: RAD(X)
ABBREVIATED TO R(SHIFT)A
AFFECTED BASIC ABBREVIATIONS:
None

PURPOSE: To convert degrees to radians
where X is the number to be converted.

FUNCTION: TWO

FORMAT: TWO(XS$)

ABBREVIATED TO T(SHIFT)W
AFFECTED BASIC ABBREVIATIONS:
None

PURPOSE: To convert a binary string
(X$) to a floating point number.

PROGRAM: +4 EX BASIC 1

1@ GRAPHIC1,1:GRAPHICS

c@ L=120:A0=-4@36: PRINT"CCLEARICO
OWNICOOWNIWORKING: . ";

3@ CK=2:FORX=@TO0Z21: READMS: M=DECC
M$ : POKEAD+X  M: Ck=Ck+M

4@ MNEXTX:REAOCHS: IFOECCCHE<>CKT
HENPRINT"ERROR IN";L:GOTO7@

5@ ab=ab+22: IFAD=>BEA2THENPRINT :
FRINT"[DOWNIOK....":GOTOBA

E@ PRINT™.";:L=L+1@:G0T0O30

7@ PRINTI"LCs IJ1"L:POKEZ239,4:POKE
1319, 145: POKE132@, 145: POKE1321, 1
45: POKE1322,13: END

8@ PRINT"CODOWNICDOWMIDEVICE CCRW
SONITLRWUSOFFIAPE OR CRWSONIDCRWS

OFF1ISK) 7 ";:D0:GETDS: LOOPUNTIL
Ds="D"0ORDS="T":PRINIDS

BS POKEDECT"1369"),85: POKEDEC( "1
J6E"), 1 POKEDECC 1372, 75: POKE
DECc™21@3"), 144

90 DE=1:1FD$="D"THENDE=8

100 SYSB@2@"EXTENDED BASIC",DE,1
, 4097 , BE02

110 END

120 DATAG®,@D, 10, 00,00, 9E, 34,31,
31,32, 3A,A2, 00,00, 00, 82, 4C,E8, 10
,20,73, 04, @43A

13@ DATAF@,®@7,CS,DE,D@, 83, 4C, 22,
1@,4C,D9,B8E,20, 73,@4,C3, 9C,FO, 18
AS,75,F0, @AAD

14@ DATAG3,4C,3E,10,A9,10,20,00,
@6, 2e,3C,C6,20, 79, 04,20, 01,CS, 4C

,0OC,BR,AS, 8746
15@ DATA7S,F@,083,20,48,10,4C,0C,
EB,A9,4Q0,20,00,06,A3,3C,4C,C3,C5
, A2, FF,B86, @9ES

16@ DATA3JA,20,5A,88,86,38,84,3C,
£@,73,04,aa,F0,EF, 90,080, 20,53,89
,B0,79,04,2813

17@ DATACH,DE,F@,06,4C,09,8B,4C,
2E,B7,4C,22,10,A9,4F A0, 11,84 ,23
,BS,22,80,@3C3

180 DATAQQ,B4,0E,88,C8,20,R5, 04,
38,Fl,=22,Fe,F7,C9,80,F8,22,B1,22
,30,83,CH, 2AR3

198 DATAD@,F9,CH,E6,BB,18,98 65,
22,85,22,90,02,E6,23,18,P0,00,B1
,cc,08,09, encF

0@ DATA3B,20,793,04,4C ,6A,B9,05,
@B,CB,4C, 04,89, A0, A0,11,84,23, A0
,AF , 84,22, 088ac

21@ DATmA4C,9E,B8B,C9,80,9@,18,C9,
9C,90,24,C9,A6,B0,12,368,E9,80,2R
,AB,BS,5C, @AFB

22@ DATAl2.48.R9.5N0.12.48.4C, 73,
@4,4C,A1,94,8@,10,A9,78,8C, 00,23
,B0,8C, B3,871A

23@ DATAAQ, 1@,A9,BD,BC,BF,@3,80,
QE,93,R@,10,A9,C9,8C,11,23,80,18
.@3,A3,39,0736

24@ DATAAD,11,BC,QE,23,80,0A,03,
A8,13,A0,10,80,08,@3 ,8C,03,23, A0
,1@,A89,55, B62F

258 DATABD,@2,@3,BC,03,83,49,6A,
AB,11,20,FC,28,A9,01,A0,21,84,2C
,B5,2B,A3,07398

cb@ DATAR@,BD,00,21,60,A3, 00,85,
eD,2e,73,04,C9,FE,FQ,06,20,79, 04
J1C, 1E, 94,8738

27@ DATAZ2@,73,04,C9,9C,98,5B,L9,
AG,B@®,57,38,E9,80,2Aa,A8,EB9,5C, 12
,85,56, B9, PAGE

=28@ DATASD,12,85,55,20,54,00,4C,
17,33,83,45,58, 54,45, 4E, 14,45, 44
, 28,42, 41,0634

23@ DATAS3,49,43,00,46,4F,52,20,
S4, 48,45, 20,43, 4F , 4D, 40, 4F , 44, 4F
,52,45, 2@, @5CC

30@ DATASO,4C,S5,53,2F, 34,00, 42,
59,20,52,4F,42,45,52,54, 20,44, 41
,59,43,4F, @503

31@ 0DATA43,4B,53,20,20,31,39,38,
36, 00,4C, Al1,94,4F ,4C,C4,46,41,53
0% ,53,4C, 2726

3Z@ DATA4F,D7,57,49,4E, 44, 4F, 07,
4C,4F 4D, 45, C0,48,49, 40,45, C0O, 40
45, 52,47, 0893

33@ DATACS,%1,50,50,45 ,4E,C4,5@,
4C,4F ,D4,57.,52,49,54 ,C5,45 4E, K S4
.45, 02,44, 8303

340 DATA4F,4B,CS5,51,55,49, 04,58,
S2,4F,C3,44,50,52 ,4F,C3, 45,50, 57
J4F ,C3,43,030R

350 DATA4YY ,4F ,54%,CF,43,47,4F, 53,
55.C2,50,4F,00,43,48,41,49,CE, 5@
L 4C, 49,53, 2886

36@ DATAD4,56,41,52,4C,49,53, 04,
44 55, ,40,00,44,40,45,52,47,C5,46
, 49, 4E,C4, @904

378 DATASZ , 45,43 ,4F 52,44 A3, 42,
23,41,56,05,44,459,53,CB, 44,45, 45
,CB,54,57, @842

380 DATACF,42,49,4E, A4, 42, 54, 4F,
48, A4, 48,54 ,4F,42,A4%,45,56,41,CC
. 41,53,CE,@BFB

33@ DaTA41,43,D3,44,45,C7,582, 41,
C4,@@,12,B4,12,A8,12,B1,18,73, 12
,CD,12,EA,@BAT

428 DAaTAale ,FC,13,E5,14,28,14,48,

14,51,14,01,14,57,14,50,8E, 2R, 80
,82,15,a0,es5Ca
41@ DATAL1S,16,15,30,15,58,1A,53,
16,68, 14,85, 1B,D3, 1E,@7, 1E,F7, iF
.53, 1F,9E, @5CE
4@ Dhrlal7,7F,18,88,19,e3,19,3C,
19.48,19,.66,19,05, 1A, 85,1/, 30, 1A
10, 8@, A0, Q4YFE
43@ DATAGE,FF,29,EF ,B0,06,FF,60,
4C,7B,E3,RS,FF ,AR,Q1,91,2E,20, 18
, B8, A5, 22, 0A42
44@ DATA1B,69,02,85,2D,A5,23,69,
8@,85,PE,4C, 9A,8A, 20, 14,93, 20, E4
, 90, A4, 15, 8788
45@ DATAAS, 14,84,2C,B5,28,A9,00,
A@,00,91,28,E6,28,D@, 02, EG, 2C, 4C
,7B,Ba, 20, 0808Y
460 DATAl14,83,20,E4,90, A4, 15, A5,
14,84,38,85,37,60,4C,21,99,2@, 05
,13,86, 2B, 2851
t7@ DATABY,2C,AQ0,00,98,91,2B,20,
75,13,86,20,86,2E,2@, 18,88, 20, B2
,13,A9,5E,@75F
tB8@ DATAAZ,13,B0,02,03,8E, 03, 03,
A9,21,85,3C,A9,FF,B5,3E, 00,20, A3
,08,28,94%, @878
490 DﬁTHﬂH,ES,DE.CB.HE,DE,EE,E&,
@4,85,03,F0,20,C8,A9,00, 28, 94, @4
,85,14,CB, PB23
S@@ DATAAS,D@,2@,54%,04,85, 15, A,
@o,EB,CB,A9,00,20,94,04,30,FE, 01
,0@,F4,8a, 2838
51@ DATAAR,20,34,87,a5,02,A6,03,
85,0@,86,01,00,B8,A3, 12, A2, 87, BD
,@82,83,8E, 2BAB
522 DATAB3,023,20@,03,87,20,C3,13,
AS,@@,85,aD0,A6, 28, A4,2C, 20,05, FF
,B@,10,70, @7FE
53@ DaATRB7Y,FF,29,BF,F@,88,2&, 390,
13,A2,10,4C,B83,66,6@0,48,20,90, 13
,EB,4C, 70,2923
S4@ DATAAT,AS,D@,38,E9,02, 85, 14,
AS,D1,E89,00,85,01,A3,08, A8, 91, 14
,CH,91,14,  OAF@
55@ DATARS,D2,AE,03,85,2B, 86, 2C,
AS,08,A6,01,85, 20, 86, 2E, 60, A9, 00
,2@,B0,FF,@BB3
SE@ DATAARZS,@1,A8,00,20,BA,FF, 20,
80,A8,4C,7A,AB,AS, 28,85, 02, A5, 2C
,85,03,R6, BARES
57@ DATA2D,A4,2E,86,0@,84,01, 60,
£@,05,13,8A,38,E9,@2,85,2B,98,E9
.88 ,85,2C, 09a1
SB@ DATAZ@,7S,13,86,00,84,01,20,
Bz,13,20,18,88,60,20, 14,93, 20, E4
,90,A5, 14, 8873
58@ DATABS,F1,AS,15,85,F2,2@,91,
94,2@,14,93,20,E4,90, A6, 15,45, 14
A, @@,91,@9F9
E@@ DATAFLl,CH,Ba,91,F1,60,4C,21,
89,20,8E,94,2@, 84,90, E@, &8, 90, @3
LHC,1C, 99, 0A4A
61@ DATABA,48,20, A5, AE, 2@, B4, 90,
E@,19,B0,F1,68,A8,18,20,F@,FF,20
.BB,594,6@0, BAFA
62@ DATAZ@,29, 1%,4C,00,90,20,29,
14,4C,@8,91,20,17,81,4C, 68, C5, A2
,B@,CB, 3B, 8652
632 DATABR,@2,C6,3C,2@,73,04,FQ,
1@,C9,28,008,06,20,A1,17,4C, 7B, 14
,30, 8@, B2, @764
4@ DATAEB,DV,EB,Ad,00,90,00, 02,
AG, @5, 20,85,89,88,A5,3C,91,7C, 88
,AS5, 3E,91, 8940
ES@ DATA7C,B8,AS,3A,91,7C,88,A5,
38,91,7C,\88,A9,80,91,7C,AS5,28,85
,08,Aa5, 2C, 0BC4
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BEQ DATABS,D1,A0,00,A3, Do,2e, 94,
84 ,85,02, EE HE D@ Eﬂ a4, EE BE DB
DH EE ﬁE @E&E
E?E ﬂHTnll 4C,B83,86,A0,04,A3,00,
2@,94, 24, Eﬂ FE Dﬂ HH EH QE DE Eﬂ
HH EH ,C9, ﬂﬁBE
:EE DﬁTﬁEE F@,0n,A5,D02,85,00,45,
D3,85,D1, 04, EE ﬁE FF EE EE HB Dﬂ
EB EH H% BEED
EEE DHTHF@ 11,C9,28,0@,06,20,C0,
1740 FE A4, DD HH .E FB EB DB Dﬁ
DD HE EE BﬁED
?Bﬂ DﬁTﬁDﬂ D5,38,R5,00,E9,01,B5,
3B, AS,01, EE BB ES 3E HE DC EE EE
1% 83, EB EREE
?lﬂ DﬁTﬁE% 30,4C,5@,B0,80,05,20,
@5,89,88,A5 3E Sl ?E EE AS, EB 51
?E =1= 8 ﬂE BHlE
?EB DﬁTABﬁ ,91,7C,88,A5, 39,31, 7C,
88,R3,80, El ?C Eﬂ v, HH EB BE 15
HE DC BE BEIB
?HB DﬁTﬂHE FF,B5,4A,A3, 80,85, @z,
0,771,888, FB @5 HE ﬂE HE EH EE EB
ES AT ﬂﬂ Eﬂlﬁ
?%ﬂ nnrnas ,20,72,A7,60,A5, 32,C5,
cE,De,e9, HE 31, EE EU Dﬂ 93 ﬂﬂ EB
EC A9, EB , @8DA
?5@ DHTﬁES @cC,2@,73,84,4C,80, 15,
AS,8C, 1@, B& EE 3ae,Cs, 3E EB EI an
ﬁE DE EE , @742
?E@ DHTHE@ EB,AB,EA,EA,EA,EA, 20,
54,83 AS ED EE 5F, HE EE ES E@ BB
ﬂE 31 EE EHFE
??m DHTHEH ES,2F,B5,02,A5, 32,85,
SB,ES, 3@, ES DB ﬁS 33 35 ES Bl EE
SB RS, 3% BHBS
?EB DnTﬁEE 2@,B85,59,20,C7,86,A5,
37,85,41, ﬁE EE EE e, ﬁS EE ES Dﬂ
85 37 EE, an?a
TEE DﬁIﬁSE A5,59,85,01,85, 38, A6,
28, A4, 2C, HS @@ EE DE FF Sﬂ BE 4C
?D a7 EB , @3CB
EEG DﬁTﬁB? FF,29,BF,F@,05,82, 10,
“C,83,86, BE EE 84, EE EE EF EH , 6@
ﬂE Dﬂ EE BHCF
Elﬂ DATREQ AS,01,85,568,38,45,33,
,@1,A8, ﬁE 3% ES 00 ﬁﬁ EE BE ES
Eﬂ HS 58, Eﬁéé
820 UﬂTﬂﬂE Ba,ES SBE,Am, E8, 98, Fa,
lF,A5,5A,18, EE 5g, EE EP EB .83, FE
SE 18, RE . @RELC
EBB DﬁTREF BS5,58,85,5F, 90,22, E:,

6@,s8,49,FF,AB,C8,CE,5SB,CE, 60, AS
SA. 20 .94, BE2E

840 DATAGY, 91, SF,CH,D@,F6,EG,SB,
EG,6@,CA, D0, EF, 38, AS, SF, 85, 31, ES
,D2,85, 2F, @CEF

85@ DATAAS,E@,85,32,E5,03,85, 30,

AS,41,85,37,A5,42,85, 38,686,608, 20
,18,88,A9, 0988

860 DATAQO,20,90,FF,20,E7,FF,20,
0S,BA,20,EE,BA,4C, 72, 15, A5, 94, CS
,60,F@,01,0B18

870 DATAER,AS,20,85,AF,AS,2E, 85,
BO,AS,B@,CS,30,D@,07,AS, AF,CS, 2F
,0@,01,60, 0608

BB0 DATAAD,20,AS, AF,2@,S4,04,C3,
B0,B@,6F,2@,02,FF,CH,AS, AF, 2@, 94
,@4,C3, 7F, @B29

8S¢ DATABQ,1A,20,D2,FF,20,6E,17,

AS,AF,A4,B0,20, 22,2, 20,6F, A%, 20
,B8,90, A3, 0A0D

90@ DATAFF,F@,®3,4C,4C,17,29, 7F,
2e,D2,FF,ns,24,20,02,FF,20,6E,17
,AS, 22,20,0588

S10 DATADZ2,FF,AQ,@@,AS, AF, 20, 54,
@4,AA FO,1E,CB,AS,AF,20, 94, 04, 85

.22,CB, A9, oB2S
920 DATAAF, 20 94,04,85,23,A0, 00,
A3, 22,20, 94, 04,20, DP FF,C8,CA, DE

,F4,A3, 22, BA4Y
938  DATAZO, p2,FF,F@,51,00,4F,90,
@3,4C, 7B, 16,29, 7F, 20, D2, FF. C8 , A9

,AF, 2@, 9%, BB2E
940 DATAGY, C9,7F,B@, 12,20, 02, FF,
20,6E,17,A9, 46, 20, D2, FF  AD,4E 20

.02, FF, 00, @B3C
950 DATA2S, 29,7F,2@,D2,FF,Ag, 25,
20,D2,FF,20,6E,17, A0, 00, Ag, AF, 20

.94, 0%, 85, 2358
960 DATABZ,CH ,A9,AF, 20,94, 04, BS,
63,A2,90,20,C9, A2 ,20,6F A4, 20, 88

.90, A3, 8D, AR
370 DATAZD, D2 ,FF,18,A5,AF 63,05,
85,AF, 90,02, E6, B0, 20 EY4,FF, 20, E1

,FF,00,01,0BFB
SB0 DATAED, AS, C6,C8, 40,00, F1, 38,
B@,BF A9, 30,20, D2, FF, 18, AS, AF, 63

@2, 85, AF . @BEE
552 DATASO, @2,E6,Be, 6@, 20,73, 04,
20,85,54,A5, 15, 48, AS, 14 48,20, E4

.90, AR, 01, @830
1000 DATABI, 14,MA,B88,B1,14,A8,68

,B5,14,68,85, 15, BA, 4C, 76 .9A,AS5 .3
8,80,48, 18, 0914
1010 DATAAS, 3c,\en, 49,18, 2@, 73, 04

.C9,29,F0, 03, 4C, AB, 17,20, 73,04%,D
®,01,E0,m2, 07C3
1020 DATAGE, 4C. 83,86, 18,58,65,00

.85, 38,A5, D1, 69, 00, 85,3C, 20,02, 1
7,4C, 33, 18, 2848
1830 DATAZO, 73 24,20, 48, 18,80, 42

,18,8C, 43, 18, AS, @, 8D, 44,18,A5. 0
0,80, 45 , 18, 0620
1042 DATAAS, 3B ,A4,3C, 80,46, 18, BC
,47,18,AD,48, 18, AC .49, 18,85, 38, 8
4,3C,AD, 42, @8 1F
1050 DATA1B ,B5,49,A0,43, 18, 85, 4A
,20,73,04,20, 2C, 93, A5, 38, 8D, 48, 1
8,A5,3C, 80, @76E
106@ DATA4S, 18 ,AD, 44, 18,85, BE, 48
,AD, 45 18, 85,00, 48, AS, BE,48,A9,9
@,48, A0, 46, @81C
1070 DATA1B, 85,3B,A0,47, 18, 85, 3C
,6@,20,79,04,C9, 2C, FO, 3%, C9, 23, F
©,03,4C, BB, 0BA7
1082 DATA17,60. 20,20, 00, 20, 00, 00
.02, 00,20, A6, 3B, 00, B2, CB, 3C, C6, 3
B,A2,00, 24, 04F3
1090 DATA4E, BA BA,E@, 28, 90, OE, 20
.61,18,6@,A3, 80, 85, 00, 20, 73 o' o
C,AS,96,4C, 2700
1180 DATAZ7,93, 20, D2,17,4C, 33,16
,20,84,90,E0, 19, B0 34, 86,00 ,20,D
8,30,E0, 28, 0971
111@ DATABO, 31, 86, D1,20,D8,80,E0
.28, B0, 28, 86,02, 20, D8, 8D, EQ. 19, B
@, 1F, 66, D3, @BEB
1120 DATAAS, DO, Cs,03,B@,17,A5,D1
,CS,02,80,11,A5,03, AG,D2,20,67,D
E,AS,D@,AB, OF12
113¢ DATAD1,20. 7A,DE,4C, 81,08, 4C
,1C,99,A5, 14,48, A5, 15, 48, 20, 73,0
4,20,85,84, 0AD2
1140 DATAZQ,E7 .9D,85,52,C9, 18, FO
,@7,C9, 08, F0,@3,4C, AL, S4,A9,00,8
5,14, 85, 15, PBEC
1150 DATAAQ, 00 20 ,B@,@4,C8,C9, 32
,B@, 1C,CS, 30,99, 18, 64 ,26, 14, 26, 1
S,C%,52, 00, 0883
116@ DATAEE,AS, 14,AE, 15, A8, B8, BS
,14,68,B5,15,8A,4C, 76, 9A, 4C ,A1,9
4,85, 14,48, 0972
1170 DATAAS, 15, 48,2@,73, 24, 20, AF

,94,2@, 14,93, 20, E4, 5D, 20, 8E, 94,
@,2%,18,68, 0747
1180 DATAES, 15, 68 ,B5,1%,4C,CA . SC
,AS,10,20,5C, 9B, AD, 00, A4 .00, 26,
4,26,15, 2A, BBES
1180 DATAES, 30,91 62,CH,CO, 10, 0@
,F0,6@,20, B8, 18, AS, 14, 48, AS, 15,4
B,4C, 10, BS, 0948
1200 DATAZO, 73, 04, 2¢,B5,34,20, 18
,9E,AS, 14,48, A5, 15,48, 20 E4 9D, 2
@,24,15,68, 0712
1210 DATABS, 15 ,68,85,1%,4C,CA, 9C
,20,73, 04, 20,48, 9C,C3.56, 90, 03 4
,4C,CC, B5, 0885
1220 DATADD, AS,3B,48,AS,3C, 48, A0
.20, 2¢, B8, 84,99, 80, 02, C8, C4, D0, D
@,FS, A9, 20, 0SFA
1230 DATASS, 20 ,82,85,3B,A9, 02,85
,3C,20,53,89,20, 14,9368 BS. c.6
B.8S, 38,60, 0738
124@ DATASY,61,18,1@,23,A5,61,29
,7F,C9, 02,80, 1C,C9,01, 16,00, 16, A
2,00,B5,63,8797
1250 DATACS, 20 , D@, @F ,FB,EQ, @3, N0
,F5,AS5,62,29,7F,C3, 00, D8, 02, 38, &
@,4C,1C, 99, 0A1B
1260 DATAZQ, 73, @4,2@,85,94,4C, 17
,93,20,CC, 18,20, A0, 18,90, 83, 4C, @
F.1A,A2, 1A, D666
127@ DATAAZ,38,20,59, A2, 20,27,A6
,AQ, 1A, AS, 38, 20,5C, AG, AD, IF, A F
®,20,66, A0, 0997
1280 DATAZO, E4, AS,AB, 1A, A3, 38, 20
,72,A0,4C, 1A, AB, 20, DS, 19, A0, AR A
S,EC, 4C, BC, BAZC
1230 DATAR®, AS, 66, 18,06,20,7F, 14
,4C,27,AB, 4C, 7F, 1A, 20, CC, 19,A9, 3
9,AD, 94,20, 0783
138@ DATASC,AQ, 20,94, A2, AB, 1A, AS
,33,20,21,A2,4C, 87, AL, B8, 3%, 00,0
@,00, 00, 00, 2708
1310 DATAGD, 00,02, 20 ,CC,19,A0, 1A
,A9,33,20,5C, A0, 20, 94, A2, AY, 39,
@,9%,20,21,0764
1320 nnrﬁﬁe,u:,s?,nl.em,E?,FF.ns
,@@,20,B0,FF,AS, @4, AR, AR, FF, 20, B
A,FF,20, 85, 0C25
1330 DATAAT,A2,0%,20,97,A7,A9, @0
,2@,02,FF, 20,79, 04, 20, FF, BA A2,0
4,20,C3, FF, 0A20
134@ DATA4C,E7,FF, A9, EC,AQ,AA,4C
,21,A2,20,84,90,E0, 02, 90, @3 4T, 1
C,99,86,E0, @B3D
1350 DATAAS, B4, AR ,AQ,FF,20,BA,FF
,AS,00,20,BD,FF,20,C0, FF, A2, B4 .2
@,C3,FF,AG, @CE7
1360 DATAEQ, FO,03 ,4C,BB, 1C,AD, 13
,FF,C3,01,F@,0B,AS, 11,80, FE, 07,2
@,D2, FF,4C, @803
1370 DATACB, 1A, AT, g1,80,FE, 07,28
,02,FF,AS,00,85,22. A3, OC, 85,23, A
2,00,A0,00, 09BE
1380 DATASE ,B85,4B,38,B1, 22, 85, 5E
,B5,5D,38,98, 48, A5, 48, AB, A5, SE, 2
3,80,F0, 09, 2980
1390 DATAZO ,89,1B,m5,SE, 29, 7F, 85
,SE,AS,5E,E9, 20, 18,10, @8, 63, 60,3
3,AC, 18, 4C, 2803
1400 DATAZF, 1B, 69,20,38,E9,40, 18
,1@,@8,69, 40,99, AC, 18, 4C,2F, 1B, 6
3,40, 38, E9, @BCD
1410 DATABR, 18, 12,@8,63,8@, 99, AC
,1B,4C,2F, 1B,69,60, 38, ES, 8@, 18,1
@,05,63,C0, 078F
1420 DATASS, AC, 1B, 68,A8,CH, E6, 4B
,AS,SD,29,80,F0,03,20,98, 1B, ce, 1
4,00, 56, AD, @AB7
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143@ DATA@@,BS,AC,1B,20,02,FF,CB
,C4,48,D0,F5,E8,E@,32,00,12,A3,3
1 20,02, FF,@D14%
1440 DATAAS, @D, 20,02, FF,AS, 84,20
,C3,FF,4C,CC,FF,18,A5,22,69,14,8
5 22, A5, 23, 0A1B
1450 nnrnﬁa @@, 85,23, A5, 22,29, 04
,F@,@83,4C, D2, 1A, AT, an ze, ne FF A
n,FE,a?.aa,aBna
146@ DATAD2,FF,4C,02, 1A,BA,85,4C
4B,AA,A3,12,90,AC, 1B,E6, 4B, A
5,4C,AA,CH, BB
147@ DATABR,BA,B5,4C,AS5,4B,AA,AD
,92,90,AC, 1B, EG, 4B, A5, 4C, AR, 60, @
a 20,00, aa @920
1480 DATAR®,00,00,00,00,80, @0, 00
.00, 0¢,00,00,00, EB aa ea, am 22,0
m 20,00, am eeea
1490 DATAD®,00,Q20,08,00,020, 00,20
,B0, 80,00, am o8, 20, EB ae iC: ns 5]
E,A@.lE,EB,EEDE
15@@ DATABE,90,28,72,F1,AD0, 22,03
_B0,9@,1C,aD,23,03,80,91,1C,A9,0
E,2@,R6, 1C,282C
151@ DATeBS,AC,B0,85,1C,A9,08,85
,AD,20,C0,FF,AE,B5,1C,20@,C6,FF,A
5,84,80,2A,0B31
1528 DATAB3,AS, 1C,8B0,28,83,A3, 1E
,80,82,23,A9,1C,80,03,23,20,CF,F
F,20,CF,FF, @810
153@ DATAZO,CF,FF,B85,14,20,CF,FF
,B5,15,@5,14,F@,36,A5,9@,08,32,2
@,CF,FF,B5,0AF8
1542 DATAl4,2@,CF,FF,85,15,00,00
,20,CF,FF,89,00,02,AE ,F6,07,E0,3
F,F@,19,CB, 0AED
155@ DATACY,0@,0@,EE,98,85,08,A5
,Sp,00,00,A3,02,A8,00,85,3C, 84,3
E,AY, BB, 4C, 0987
156@ DATA3E,B87,AD0,90, 1C,80,02,03
,AD,91,1C,80,23,03,A39,00,80,2A,0
3,.A9,EF,B0, 0825
157@ DaTAZB,©3,AD0,85,1C,2@,C3,FF
,B@,cC,FF,4C,03,87,60,00,40,45,5
2.47,49,4E, 0841
1SE@ DATA47, 20,00, 00,00,00,R9,E6
.2@,21,CB,2@,B5,CC,A9,20,80,78,0
2,85,88, A0, 8782
159@ DATAGS,4C,3F,CA,AG,57 ,E0,Q0
,F@,@E,DD,@8,05,00,06,38,E9,01,4
C,AB, 1C,CA, B92F
16@@ DATRD®,F2,6@,20,BF,C7,A9,08
,2e,D2,FF,A9,80,20,02,FF,A3,00,8
D,AF,1B,AS, 0BBA
161@ DAaTARE,B0,B@,1E,A3,0@,80,AC
,1B,8D0,AD,1B,A3,80,80,B1,18,A0,A
F,1E,BD,AE,@9E4
162@ DATALE,AD,AC, 1B,80,82,18,AD
A0, 1B,29,F8,80,B3,1B,A9,00,80,B
4 1B,B0, B5,0A21
1E3@ DATALlE,AD,AE,1E, 44, 44 1A, AA
,F@,17,A3,00,AB,48,18,98,693,40,A
B,E6B8,62,01,@88C
164@ DaTA48,CA,D008,F4,8C,B5,16,68
,BD,B4,1B,AD0,AE,1B,29,@7,80,B6,1
B,AD,AD, 1B, @AGF
1e5@ DAaTA29,07,8D,E7,1B,A9,87,38
,ED,B7,1B,80,B7,1B,18,A9,00,60,B
S,1B,AB, A3, BBEY
166@ DATAZB,60,B4,18,AA,98,60,83
.1B,AB,BA,6D,B2,1B8,AA,98,60,B6,1
E an BS 18, 2A2E
167@ DATABA,E3,0@@,80,E8,1B,AC,B9
,1B,AD,BE8, 18,85, n1 Ag, aa Bs, ne P
na 20, g4, @AD4
IEEE Dntnau BD,BA,1B,A9,01,RE,B7
J1B,F@, 04,04, CH na, FE 20, BA, lB F

2,15,AD, AE, @ABE

1690 DaTA1B,38,ED,AF,1B,80,BB,1B
,A9,01,AE,BB, 1B,F0,04,0A,CA, 00, F

C,18,6D0,B1,@A65

17@@ DATA1E,BD,B1,1B,AD,AF,1B,18
_ED,B@, 1B,EE,AE,1B,CD,AE,1E,30,0

3,4C,EB, 1C, @90E

1710 DATAAD,B1,1B,2@,02,FF,18,A0
'AD,1B,E9,01,80,A0, 1B, AD,AC, 1B,6
3,e@,80, AT, PSCC

1720 DATA1B,AS,@1,CD,AC,1B,08,07
,AS 48,CD0,AD,1B,F@,®3,4C,DA,1C,A
9,@0,29, 02, 2986

1730 DATAFF,AD,AF,18,18,69,07,80

 AF,1B,C9,C4,B@,03,4C,D2,1C,CS,C
B,FQ,08,A3, 0BO4

174@ DATA®3,BD,BO,1B,4C,D2,1C,AS
_®F ,2@,02,FF,AS,0D,20,02,FF,20,0

2, FF,A9,04,0AB3

1750 DATA2@,C3,FF,4C,CC,FF,20,DE
B, AS,3B,80,33, 1E,B8D,4E,1E,A5,2
B,85,SF,AS, OABD

176@ DATAZSC,B5,60,R0,01,84,0F,20
,6D,B1,F@,43,20,E4,FF,C3,03,F2,3

C, A2, 03, A2, 03CE

1770’ DATAFF,B4%,@3,E8,BD, 02, 02, FO
'33,c9,20,F0,F6,C9, 22, F@,F2,CB,2
B,ED151.FB,BCEH

178@ DATAl2,C9,20,F0,F6,C3,22,F@
F2,50,e2,e2,F@,0F ,A4,03,CB,00,0

6,An0, 00,20, 0BB3

1790 DATAGD,81,AA,CB,20,60,81,86
,SF,85,60,D0@,B4,4C,CB, 1E,A2,01,8

4 ,@F,2e, 3E, 2383

180@ DATAS@,C8,20,60,81,AA,CB,20
_ED,B1,B4,49,20,5F,A4,A9,20,A4,4

a, 29, 7F, 20, 0954

181@ DATAB2,90@,C3,22,00,06,A5,@F
.49, FF,\8S,@F,CH,F@,02,20,60,81,F
®,BD,10,E9, @BO1

182@ DATACS, FF,F@,ES,CS,FE,FO,3A
,0@,47,24,F,3@, 08, AR, B84,49,A0,0

2.0A,F@, 1@, 0CE4

1830 DATACA,1@,0C,E6,22,D0,82,E6
23,81,22,10,F6,30,F1,C8,B1,22,3
@, EE,20,82,0A1B

184@ DATASA,DO,F6, 20, 3E,90,A0, 81
A9, 0@,91,38,88,A3,3F,91,38,A2,8

2,4C 83,86, PARD

1850 DATeA2,11,B86,23,A2,AF, 86,22
,CB,20,E0,81,4C,A6, 1E,A2,81,86,2
3, A2,8E,B6, 98B0

186@ DATAR2,4C,A6, 1E,20,B84%,90,EQ
'aF ,a@,@3,4C,1C,99,66,00,20,91,9
4,20, 14,93, 0BEB

187@ DATA2@,E4,50,84,01,85,D2,20
42 1F,m2,0F,B86,13,20,97,A7,18,A

5.0@,69,608,09CC

1880 DATABD,S0,1F,AS,D1,80,51,1F
_AS,D2,680,52,1F,AS,03,80,53,1F,A

@,00,B9,4F ,0A03

1890 DATALF,20,B2,90,C8,C0,05,00
FS,4C,FE,90,R3,00,85,03,20,90,A

a,20,08, 50, @BAR

1982 DATABE,D03,E@,50,00,00,00, 00
20 ,6B,AB,AS,28,AY,2C,85,00,64,D

1,AS, 20, A4, BBFC

191@ DATA2E,BS,D2,B84,03,20,7E,1F
.20,08,FF,AS,D0,A4,D1,85,28,84,2

C,AS,D2, A4, OBFS

192@ DATAD3,8S,20,B4,2E,60,20,9@
.1F,BS,2C,84,26,2@,90,1F ,48,38,A

A, 6B, A8, A9, OBD8

193@ DATAZE,E0,20,3D,A8,20,91,94
. 20,1%,93,4C,E4,90,EA,EA,EA, 20,4

8,8C, BS, 0@, BAED

1340 DATABE,D1,84,02,20,F7,1F,AQ

,@@,C4,97 .F0, 08 ,B9,10,085,C9,E6F ,F

m 1F,CH, &E QBAF

135@ DnTﬁﬁD 1F, a9, 0F 208 ,A5,1C,B5
.04, A0, 8F, A, DE EE BA, FF a9, mm =

H B0, FF ca, HHES

1SEB DATﬁEE a7 ,A6, D4 ,4C,E1,1F,BS
.13,85,C5,03, DB oA, EE g, @5 ca,s

? H? AS D@, BBAt

‘E?ﬂ DﬁTnnE pD1,86,22,A%,02,84,83
,09,BE, 90,2, 3E, 30, 1C, FE, am ce,?

B ay, DB as, @9B4

1988 DRTﬁnE @8, 86,03,60,2@,08,30
JE@,@8,B0,FE,4C, 1C, SS ac, EE 25,@

5 a6, ﬁE o4, ETDE

199@ DATAlZ,@B,@9,08,12,15,28C, 86
@®,12,1E,2F,47,7A,7E,BF, DE E@.E

g,.F3,F0,@9,873@

Zpee DaTA13,1B,34,5C,61,5C,5E,6@
,B2,64,66,E8,6A, EC,BE,.7@,72,74,7
E 7C,7E,B@, EEST

Eﬂ;a DHTHBE g4,B86,88,8A4,8C,8E,30
,52,94,96.98. sn gCc,9E,R@, nE ﬂ& A
E FF @B, 15,08C18

EEEE unTnlE 77.8E,98,ERQ,F6,FD 4E
,S4,71,74,.EE, Fl BH 71,6B8,A5,B9.C
E.ﬂl,lE,EF,mE??

Zp3@ DATAAS,AA,B4,CE,D01,07,0A,00
 E2,E7,EE,F1,F4,F7,FE,23,18,15,1
E 1E 2n, 2F , 0078

2040 DﬁTﬁ&B SF,7@8,73,1A4,3E,5C,07
,0A,0OF ,E1,EB,FC, ﬂ? 15, 1B iE 2a,3
F 41 ,a0, EF @aFg

3@5@ DﬂInEE FE,®1,@E,11,1E,21,2E
,3JC,45,7A,88, 53 a5, 06, DA,EB, EC F
1,F&,@Q,0A,2AAR5

Z06@ DATAl14,6B4,6A,7A,B6,CC,01,06
,DB.DE.EJ.E%,E?,Eﬁ,ED,FE.F?,Fﬁ.F
0,16, 1A,1D,BEEC

Zp7@ DATAZE,25,2A,30,33,39, 3F, 44
,49,4E,51,57,5A ,50,68,70,73,7E,.8
e BS, Eﬂ Eﬂ @770

EEEE paTaS?,9A,9E,Al1, A4, A3, AC, B3
,B8,EE,C@ EE._E Dl 0g, DF EE EF F
E.mF,JE,EB,mEEﬂ

Zp9@ DaTaDF,EC,F7,13,28,27,2C,31
. 36,69,AA,BB,CE,06,20,88,30,R0,0
@,B9,00,21,0304

2102 DATAS9,00,05,CH,C0,80,008,F5
6@, ,78,B0,3F,FF, gs,.02,.CcC9,18,0@,1
5 A3, 1E B0 EB?F

2118 DnTnHE @6, ,AS,69,80,47,06,A3
,2@,80,35,06,80, 3E Q&, %C 31,86, A
3 3|, ED 465, BECF

2120 DnTnﬂE AS ES,BD,47,06,R3,50
,BD, 35,086,800, 3C, 06 ,AD , B3 Eﬂ @B,2
m BE oa, am gBEE1

Elam DﬁTﬁmm ES,1B,2@,85,01,C8,84
,03,Aa0,00,B1, Dl 18, ES EB EI Dl [=
&,DB,E&.DQ,@EHS

2140 DATAD®,E9,18,98,60,3E,06,80
,3R,@6,90@,03,EE,3C,06,E8,E6,DE,E
@,1a,0@,CE,dADB

21s@ DATAAS,D2,C9,40,B0,03,A2,40
,2C,m2,10,8E,0D,283, BE,@F,23,8E,1
1,@3,8E,@3,876A

2160 DATAR3 , BE,.03,03,8E.688B,13.E8
,8E_.0E,03.,A9,1E,80,3B,06,80,3E,F

F.58,60,00,073E

PROGRAM: +4 EX BASIC 2

1@ REM LISTINGE
2@ SCHCLR
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PLUS/4 UTILITY

3@ WRITECZ,12"00 YOU OWW A PRINT
ER ";:DD:GETPS: LOOPUNTILPE="Y"0OR
PSE="N":PRINIPS

4l WRITECZ2,32"D0 YOU OwN A DISKD
RIUVE " :D0:GETDS: LOOPUNTILDS="Y"
ORDS="N": PRINTDS

E@ PRINT"[CLEARICHAIN"+CHRS(34 1+
"LISTING3I"+CHREC(3A4)+" ™. : IFDE="Y
"THENPRINT"B" :ELSEPRINT"1"

7@ POKE1318,158:POKEl132@, 13:POKES
39,2:END

FROGRAM: +4 EX BASIC 3

1@ GRAPHIC1,1

20 REM LISTING3

3@ DEFFNHCX)=DECC"2000")+INTCY/8
1#32@+Y-INT(Y/B)*B+INT(X/B)*8
4@ CHAR1,S,@, "GRAPHIC DEMO"

5@ CIRCLE1, 160,100,1@

E@ FORI=2@TO7@STEP2:CIRCLEL, 160,
100, I : NEXT

70 PAINT1,171,100

B@® X=0:Y-0

90 FORI=1TO48

100 READAS

110 AS=RIGHTSC(HTOBSCAS) &)

12@ FORT=1TOLENCAS)

13@ Q=VAL(MIDS(AS,T,13)

148 POKEFNHC(X),PEEKCFNHCX))OR2" ¢
8-T)*0Q

150 X=X+1

16@ NEXT

170 IFX=B4THENX=0:Y=Y+1

180 NEXT

18@ IFPS="Y"THENDUMP1

20@ GETKEYYS:GRAPHICO

21@ DATAFF,FF,FF,FF,FF,FF,CQ, 028,
@3,C@,38,03,C0,6C,03,C0, 44,03,C0
,BC,03,C0,38,03

220 DATACO®,@0,0@3,DF,FF,FF,CO,00,
©3,0F ,FF,FF,C@,0@,@3,0F,FF,FF,C@
,0@,@3,0F,FF,FF

23@ DATACQ,@0,03,DF,FF,FF,CO, 00,
®@3,0F,FF ,FF,CO,00,23,C0,0@,83, FF
,FF FF ,FF,FF,FF

24@ PRINT"CCLEARI"; : IFD$="Y"THEN
PRINT "DMERGE "+CHRS( 341+ "L ISTING4
"+CHREC34)

250 IFDS$="N"THENPRINT "MERGE"+CHR
$CI4)+"LISTING4 "+CHRSEC 34)

PE@ POKE1S34,ASC(PS):POKE1S3S, AS
Cins)

265 POKE1319,19:POKE132@, 13: POKE
1321,82: POKE1322,213: POKE1323, 13
270 POKE233,5:END

PROGRAM: +4 EX BASIC 4

1@ REM LISTIMNG4
20 CGOoTO3e+=1a
3Jg@ GRAPHICE,1

31@ WRITEC14,@)"LO-RES DEHO"

320 WRITEC(1%,1)"Ccs UILe UI1Le UILC

c Ulle UICe UILe WILc UlLe UWICe

ulCe Ul™

33@ PRINT"[c Allc RILe RILc RILc
RlLe RI1Le RILc RILe RILe RILe R
1lec RICe RILe RICe RILe RICe RIC

c RILc RI1Cc RICc RICe RILc RICc

RI1Lc RILe RILe RI1Ce RILe RICe R]
Cc RILe RILec RILc RILc RILc Rlle
RJCc RICc RIc SI*

34@ PRINT"[s Blls Blls Blls Blls
BlLs BlC(s Bl(s BI[(s BILs B1[s B
IJfs Blls Blls BIls BILs BlLs BIC

g BlLls Blls EBlls Blls BI1CLs BlLls
B1lCs BlCs B1l[(s B1Ls BlCs BI1[(s Bl
[s BIlLs BlLs Blls BlLs Blls Blls
Blls B1[L= B1Cs EB1"

35@ PRINI"(c QJCs +1Cs +]1[s +1LCs
+]Cs +]JCs +][s +]1[s +1[s +1[g +
s +]1[(s +1(s +J[s +]J[s +I1Cs +]C

s +1ls +](s +]1(s +]ls +1][s +1(s

+]JCs +][(s +]J[(s +1[s +1[s +1[s +]
(s +][s +1[s +]1[s +]1[s +]1[= +]1[C=
+]Cs +1Cs +1Lc wWl"

36@ PRINI"[c 21Cc ElJLe ElLe ElLe
EJXIc EJLc EJCe Ellc EJCc ElLc E
JCe EJCe EIJCe EJCe EJCe EJCe EIJC

c EIJCe ElLc ElJLe EIJCc EJCe ElLc

EJCLe EICe EICc EXLc ElCLec EICe EJ

[e EJ[e EILe EILe EJCe EJLe EJCc
EJLe EI1Ce ElCLc X1™

370 PRINT: PRINT"QWERTYUIOPASDGFG

HIKLZXCUBNMCs RICs Wlls EICLs RIC

s TIL=s ¥Y1[s UlL=s I1]1Cs 0JCs PILs

Alls S1C= DI1C= FI1[=s GI1[l=s HIC= J]

[s KILs L1[s £1[s X1Cs Cl[(=s Ulls
BILs MICs HI1Cc @JCe WILec EJCe R
1JCe TlLe Y1Le WILe 11Ce OJLe PIC

c AlLle SlLc DlCe Fl1lec BG1Le HILc

JI1[e KI1le L1Le Z21Ce XJICe ClCe W)
Cc BlLc MILc MI™

38@ IFPEEK(153%)=B39THENOUNF@

390 PRINTCHRE(142

H@@ IFTY=1THEN41S:ELSETY=TY+1
41@ CGOTO3=188

415 CGOSUB91=S

42@ PRINTCHRE(1422):S5CHNCLE

43@ PRINT"APPEND"CHRS(3I4)"LISTIN
GS"CHREC(342", "; : IFPEEK(1535)=83T

HENPRINT "8 . ELSEPRINT"1"

44@ POKE1319,19: POKE132@, 13: POKE
1321, 13: POKE1322, 71: POKE1323, 207
:POKE1324,53

445 POKE1325,48: POKE1326, 48: POKE
1327, 13: POKE239, 9

45@ END

455 UOLB:FORT=-@TO1@023STEP10: SOUN
D1,T,5:SOUND2, T,S: SOUND1, 1@823-T,
S:SOUND2, 1823-T,5: NEXT

46@ RETURN

PROGRAN: +4 EX BASIC S

S@@ REM LISTINGS
51@ CLR:SCNCLR

S2@ PROCINPUT

530 PROCPRINTC(X,AS)
S4@ END

55@ OPROCINPUT

S6@ INPUT"UALUE =l<=UALUJE<=1";

X
57@ INPUT"STRING TO BE EUALUATED
" A%

58@ EPROC

59@ DPROCPRINTCX,AS)

EO@ PRINT"ACS"X"="ACS(X)

618 PRINTASN"X"="ASNCX)

62@ PRINT"DEG"X"="DEG(X)

630 PRINT"RAD"X"="RADCX)

64@ PRINT"EVAL"AS"="EUALAS

ES@ POP

6@ PRINT"DEEK(Z@B)="DEEK(208)
67@ PRINT"BINS(B)="BINS(B)

68@ IFPEEK(1534)=B9THENPLIST-8@
E9@ IFPEEK(1535)=BITHENDE=8:ELSE
STOP

700 LOAD”LISTINGE”,DE

PROGRAM: +4 EX BASIC B

1@ REM LISTINGE
15 TRAP122Q

2@ DOPEN1S,8,15

3@ DPEN3,B,3, "MYRELFILE,L, "+CHRS
(EB)

4@ CRS=-CHRSC13)

5@ PRINT"CCLEARICRUSONIRCRUSOFF]
EAD OR [RUSONIWCRUSOFFIRITE”; :DO
:GETAS : LOOPUNT ILAS="R"ORAS="W" ;P
RINTAS

60 IFAS="W"THEN1G@

7@ CGOSUB3IE*10

B0 RECORD#3,RE, 1

9¢ CGOSUB4@*10

10@ INPUTH3,MNAS,SAS,CSS, 2PS

11@ GOSUB40@

12@ RECORD#3,RE,1

13@ GOSUB400

14@ PRINTNAS: PRINTSAS: PRINTCSS: P
RINT2PS: GETKEYYS

15@ GOTOS@

16@ GOSUB3ER

17@ INPUT"NAME":NAS

18@ IFLENCNAS)>3@THEN17@

19@ INPUT"STREET";SAS

20@ IFLENCSAS)>3@THEN190

210 INPUT"CITY & STATE";CSS

220 IFLEN(CSS)>2STHEN210

23@ INPUT"ZIP CODE":Z2PS

24@ IFLEN(Z2P$)>1@THEN230

250 DAS=-NAS+CRE+SAS+CRE+CSS+CRS+
Z2Ps

26@ IFLENC(DAS)<BBTHENZB0

27@ PRINT"RECORD TO LONG":GOTOSQ
268@ RECORD#3, RE,1

29¢ IFDS-S@THENPRINT#3,CHRS(255)
: GOSUB400 : GOTDZ80

30¢ GOSUB4QQ

310 PRINT#3,DAS

32@ GOSUB40D

33@ RECORD#3, RE,1

4@ GOSUB400

35@ GOTOSO

36@ INPUT"ENTER RECORD MUMBER”™;R
E

390 RETURN

402 [FDS<2@THENRETURN

41@ PRINT”ERROR”DSS$:CLOSE3: CLOSE
15: END

120@ CLOSE3:CLOSE1S:PRINT: PRINTE
RRSCER),EL

181@ END
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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 rhcu so many of them? This article covers no

less than twelve different word processors, cach offering

a variety

of functions and options to cater for the

incredible variety of uses these essential programmes are

Ii you have ever written aletter, memo,

note or magazine article then you need
a word processor and so you will no
longer be buried in ‘early drafts” and
pools of correcting fluid. With a word
processor you can type on the keyboard
anything you would on a typewriter and
then correct it, alter it, save it for later
use and print it out.

In this article (which I wrote using
PaperClip) | have looked at twelve word
processors and assembled their strengths

® S5ki Writer

ilgigl X,

nden

“

used for.

and weaknesses and included certain
factors and features that may help you find
the word processor that is best suited for

given away free with the 1541 disk drive.
Although Easy Script contains facili
ties to create and edit documents, it uses

your needs. (Table 2). 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.

EASY SCRIPT/Commodore

Easy Script is probably one of the best
known C64 word processors as it was

® Nlaster Waord
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SOFTWARE REVIEW "
e

SKI WRITER/Mastertronic

Mastertronic’s imported Ski Writer in-
cludes only the briefest of manuals (three
pages of a minute leaflet) and consists of
four 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 file 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!

[t 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 files 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!

® Cul & Paste

840 L2594 TTIE! CUJE SCO01 SLO01
[ o

his is Hord Perfect.
in the word procescor

' It claims to be

equivalent of a
sounds an alarm as
a carriage return

Hord Perfect
iS quite limited |
ouUtstanding feature:
as PaperClip, qgooWr
SuperScrapt,

15

® Word Perfect

It you don’t expect too much from
Master Word you won't be disappointed.

WORD PERFECT/Supersoft

Word Perfect is an casy to use program
but has its limitations including a 254 line
limit to documents. This is just over four
A4 pages and so limits its applications to
short notes, letters and memos. Longer
articles such as this one just wouldn't be
possible.

If you stay within this limitation
you'll be able to enter and edit text using
simple commands that try to mimic a
typewniter. You even hear a bell when

® Homeword

How are you? How

I‘m having & gre
even th#ugh i i3
didn’t ge &1
or. :

ere at ﬁt?ﬂﬂl
H.Igllﬁ
that | hoped

typewrater and even
lyﬁu’r& approaching

Yaing
O f ;
ite 2.8

Supersoft’s en
cstakes.

the computer

simple 10 use buf
none of the
Froarams such
or

your'e hearing a carriage return although
you can let the program automatically
wordwrap to a new line.

CUT & PASTE/Ariolasoft
(Electronic Arts)

Many word processors claim to be casy
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 slim
introduction manual!

Some word processors include a
command bar; Cut & Paste has two! At

Comnodore HomeHord Help :

'S
Your document will be restored when fi

is pressed.+
through the
[

Which

-
Uze CTRL-O<up) and CTRL-P{down) to paae
elp document to read

The following are
are used in

it.»

ﬂﬂtl‘ﬂ{hk!‘ﬂi

he
oneHord . ese are

Ernlurn down by function:+
Character Functionse
-

EFFia o
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the top of the screen you get a menu of
files on disk and at the bottom a duck-
shoot command bar to load and save these
files and format blank disks.

Once your're actually editing text.
whether it’s one of the supplied format-
ted letters (to Mom asking for money!).
resume or memos or all your own work,
then cut and paste is the name of the
game,
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

Homeword (also sold as Master Writer)
is the only 1con controlled word processor
in this collection. It 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.

® Tri Word

Usk cu
PRE

Any word, sentence or block of

SOFTWARE REVIEW

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 bit pattern represen
tation of your page is shown.

TEAM-MATE/Tr1 Micro

Team-Mate 1s 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
pic charts).

The word processing part of the
package is undoubtedly limited with each
file restricted to only 99 lines. However,
more than one file can be linked together
to form longer documents that can use the
output from graphics and spreadsheet
packages in its documents. It doesn’t
compare with the full word processors but
is a useful addition o a package.

TRI WORD/

Tri Word is part of the Triangle (word
processor/spreadsheet and file handler
package) and 15 less limited than its Team
Mate competitor with up to 400 lines in
a file. However data cannot be mixed
between the programmes, and files can't
be linked together. However you shouldn't
need to as the files should be big enough.
One thing that remains a mystery 1s why
FI moves the page down and F7 moves
it up?

& Vi Office N

185:11

MINI OFFICE II/Database

The Mini Office Il word processor is
probably the best word 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. In fact
everything you'd expect from an ordinary
word processor which you get with a

spreadsheet, database, graphics package.
label printer and communications
package!

GEOWRITE 2.0/First
Analytical

GeoWrite 2.0 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 but 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 fonts in a variety of
point sizes and the incredibly powerful
text grabber.

The text grabber
Cod word processor

can convert any
document  into
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geoWrite format which can then be edited
by geoWrite and improved by adding
different fonts and geoPaint graphics.

PAPERCLIP/Ariolasoft
(Batteries Included)

I wsed Paperclip to write this article
because | tound it the easiest machine to
use. | needed a word processor that didn't
have any complicated control codes, that
vou could accept. type directly onto the
screen and could easily correct mistakes
as you go. Also which had a spell checker
o remove any spelling mistakes before
being saved to disk, tor direct entry into
a typesetting machine.

Lenirel getigal |

2

1.
aild than
4 this natice.¥ " b

Eincoreiv,»
1igia BeBatew

cmiBata i in "data file'e

® Faperclip

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
facility.

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

Areg Pragtn bogument H8%

' gAc feature Help . 58
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B rEsSearls atnl
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® Superscripl

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 to 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 but different to drive.

The tollowing 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.

I didn't want to be restricted to a Easy Ski Master | Word | Cut & | Home-
small number of lines but I needed to Script Writer | Word Perfect | Paste Word
know how many words [ had used. (The P ; ; ; ;
Spellchecker is only available in the II;chd:cr_ia ‘n,\. ‘EF'\ N“ '\.” ﬁfh ‘f}:h
special Paperclip with Spell Checker pack LL.}UELE’ i o :L\ N” :L\ h.” ih:‘” ‘ru
which 1s definitely worth the extra fiver.) S]'T'h .hf,w'.”;:g” o ‘I.Lh = h.“ H.LH‘ ‘1,“

The spell checker 1s the secret of SUEIChep oce ‘r‘f‘h h;” ?\:U h.” o ‘rt:h
Paperclip’s success as it compares these ]-.ldp EUhcLOn i h,“ *ES hf” N,"" '\!”
words with its 15,000 word dictionary and E'Em” Checker No h,“ bl h',“ No i

3 : : Eiist il Word Count No No No No No No
prompts you to alter any it can't find or Bia £4.99 £19.04
understand. Therefore it can spot typing Program Eai l-'-. h Coad F'.' G Good
crrors, spelling mistakes and words run Muﬁuul P‘““r. ]"” \é{ ; {\ _fmj S g
together through missed spaces. while W Poor MNone Fan Good Good
giving you a report of the total number
of words used .'lmllthn‘:ir average IL‘T]jT_’[jill. Team Tri Mini Geo Paper Super

Th_m time I didn’t need any of its Mate Word Office | Write 2 Clip Script
other features such as transferring text
between different documents, sorting Headers No Yes Yes Yes Yos Yes
capabilities, editing data from databases Footers No No Yes Yes (&5 Yes
and spreadsheets or the ability to create Line Spacing Yes No Yes Yes Yes Yes
form letters. But 1 did use the special Search/Replace Yes Yes No Yes Yes Yes
commands to construct the comparison Help Function No Yes No Yes No Yes
table. (Table 2). Spell Checker No No No No No Yes

Paperclip with the added spell Word Count No No Yes No Yes Yes
checker 1s more expensive than the others Price £19.95 £37.50 £44.95 £39.95
but you do get more for your money. Program Fair Fair Good Good Great Great
Great value and a must for journalists Manual Fair Fair Good Good Good Good
with deadlines!
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C64 GRAPHICS

Everyman’s

Guide to
Graphics

Graphics are a fascinating application for the C64. In this

comprehensive guide, we point the way to better

understanding and use of this facility.
By Allen Webb

In my view, the crucial part of any this are superimposed two areas of  devices occupy the same addresses, a
piece of software is the graphics. There  ROM and other chips. Since different  register at address one is used to decide
are very few items which need no

attention to graphics, with even a text .
e e - . lable 1 —
only package being improved by a Function
redesigned font. Register Sprite positions
In this article, I want to give a $D000-3D010
: . S A (53248-53264)
detailed run down of the C64's . AR & :
: rE . g s (33265) Bit
g]:lpllm'n F;tpuh.]ht_\._ nm_]_ham_ you can 5 Raster Compare
use 1t. Where it simplities life, T will fi oy P o R R
give listings of helpful routines 5 Bit map mode
4 Blank screen
- 3 2425 row text
Vic (]’Iip 2-() smooth scroll Y direction
B2 (53266) Raster Read/write
First, let us consider the driving force [5"'}1;;:_}_';:_}53}[4 Light Pen registers
behind graphics, the VIC-11 chip. This SDO16 (531270 4 Multicolout mode
chip controls the graphics system 3 IR/40 column text
which can in turn be altered via a 2-0 Smooth scroll X direction
number of registers. These registers are SDO1TT (33271} Y expand register
memory mapped allowing vou to D018 (53272) . Memory Control Register
change them easily. Table 1 lists the 14 R
e . s 1-1 Character table
most useful registers. ED019 (53273) Interrupt register |
That’s a pretty meaty lump of SDOLA (53274 [RCQ mask register !
information and it’s only provided as SDOLB (53275)_ Sprite priority register
reference material. The rest of this sDOIC (33276) Sprite colour mode register
piece will show you how the more "?‘,“”]“EF-;;?H X expand register
important registers are used. 'Hf“””'_ '3'1‘_".3] Sprite to sprite collision register
! i ; SDO1F (53279) Sprite to background collision register
I! you want 1o use your 53.4 $D020 (53280) Screen border colour
efficiently, an appreciation of how it sD021.5D024 Background colour registers
handles 1ts memory Is necessary. (53261-532584)
Figure 1 gives a simple memory map. $D025-$D026 Sprite multicolour
The memory map can be considered to {95285-33286) [EgRC :
il e e R : ED027-5DOZE Sprite colour registers
consist of two layers, The bottom layer (53287-53294)
1s a block of 64K of RAM. On top of 2k
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which are switched in. In normal use,
the RAM under the ROMs is
unavailable to Basic but it can be used
for graphics.

The 64 treats the block of RAM as
four banks of 16k:
Bank(0-$0000-33FFF(0 to 16383).
Bank 1=-34000-57FFF{ 16384 to 32767)
Bank2-38000-5BFFF(32768 1049151)
Bank 3-3C000-$FFFF(49152 to 65535

Bank 0 is the default bank. The
bank in use is specified in bits 0 and 1
of location $DDO00.

The VIC can only address one
bank at a time and it expects to find an
area of screen memory and a character
set within the bank. This approach
offers almost unlimited flexibility but
also makes the use of graphics in the
default bank restricted.

Since the CPU and the VIC chip
operate independently, the CPU
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 1s achieved easily by changing the
register at SDDO0:

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 ramges from $0000 to
$3FFF.

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 1s changed by:

POKE $3272,
AND240) OR X

(PEEK(53272)

X is equal to the start adress of the
character data divided by 1024, With

s IMPLIFIED

wﬂi oo
M[L sSooo
.. ...
S,
MEMORY M&P

only three bits used, only eight
character sets are possible 1e. 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 1s imaged to banks 0 and 2
and 1s found at the following
addresses:

F1000-517FF (Lower case set X=4)
$1800-51FFF (Upper case set X=6)

Clearly, it 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 bvtes
actually specify the position of the
screen in any bank of memory, and can
be changed by:

POKE 53272, (PEEK(53272) AND15)
ORY

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 with Y
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ranging from (0 to 240 in increments of
16. Unfortunately. vou cannot use all
FAM areas for the screen. If you use
the areas imaged by the character
ROM., vou will get garbage on the
screen.

In addition to changing the VIC
register, you must also tell the
operating system where the screen is.
This is done with:

POKE 648 SCREEN/256

where SCREEN is the start address of
the screen area.

The screen colour matrix cannot be
moved and, in fact, presents no
difficulties,

Listing | allows vou to reconfigure
vour 64, The first part asks vou to
specify where the screen and character
set are to go. These values are checked
to ensure that thev 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 if you
need to copy down the character set
and lines 100 to 150 do this job if
required. Lines 160 to 190 reconfigure
the machine.

Listing 1: Reconficure

26 10 PRINTCHRSC147): INPUT “SC
REEN POSITION™; SCREEN

44 20 INPUT "CHARACTER SET ADOR
ESS": CHARS

R e e s = T T A LT e P o TS o e ey e ey T e =
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="ERROR..CHARS AND SCREEM AT
SaME ADDRESS": GOTOBOO00

Al 40 IF INTC(SCREEN/163842=INTC
CHARS/ 163842 THENGO

34 G50 ES="ERROE..CHARS aND SCRE
EM NOT IM SAME BaNk " : GOTOBOO0
(] ]

1B B0 ¥=INTC(SCREEN/163842

SB 70O Y=C(SCREEN-X*16384)/bY

g5 =0 ?=({CHARS-X*15384) /1024

E1 80 IF Z«»4 AND £<*B THEN

8§E 100 PRINTCHREC14731"COPYING R
OM CHRPACTER SET...THIS WILL
[SPC3IITRAKE A WHILE"

F4 110 POKESE334, PEEK(SE3I34)AND
254

4F 120 POKE 1,PEEKC1) AND 251

A2 130 FORI=-OTD2047: POKECHARS+I
,PEEK(S3248+1): NEXT

FE 140 POKE1l,PEEKC1)0RY

03 150 POKESE334, PEEKC(SE334)0R1

17 1E0 POKESES7E, PEEK(5B57HIOR3

12 170 POXESBES7E, (PEEKC(SESVEIAN
DEseI0RC3-XD

3B 180 POKES3Z7E,Y¥+X

E3 190 FOKES48,SCREEM/E5E

C3 200 PRINTCHRSC14Y)"DOMNE™

52 210 END

FO EBO0DD PRIMT:PRINIES

ar  BO010 GET 1%: IFIS=""THENEOD1
0

3g e0020 GOTO1O

In my view, the crucial part of any
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 lot more than you get on
switch on! This extra capacity is
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

Table 2
Pixel one Pixel two Colour Register
clear clear 53281
clear set 53282
sel clear 53283
set set colour matrix
————"Tr SCREEN - CrAPs THEN £s| storge down to 1025. Since we've

moved the screen we can use the
normal screen area for Basic.
3) You can use the memory behind the
Kernal ROM ($E000 to SFFFF) and
the remaining memory between the
ROMs ($C000 to $C3FF) for sprites.
Machine code users don’t have
such a tough time since they aren’t
constrained by where they have to put
their programs. It is, nevertheless,
useful to reconfigure the machine,
Graphics Modes
Before we launch forth into graphics
handling, we must consider the
graphics modes available to us. The
screen occupies 1000 bytes and is
divided into 64000 addressable points
or pixels. There are two graphics
modes allowing manipulation of the
SCreen.

1. Character Mode

In this default mode, the screen uses
1000 characters, each occupying an
88 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 fundamental difference
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
£< & cells to control the colours used.

In addition to the graphics modes.
there are three colour modes.

1. High resolution Mode
This is the default graphics mode. In

this mode, any given cell may contain
only two colours; the background or
paper colour and the foreground or
ink colour. Any set pixel will have the
ink colour and any unset pixel will
have the paper colour.

In character mode, the paper
colour is held in VIC register 53281
and the ink colour is held in the colour
matrix.

This mode allows the greatest
detail. albeit at the most limited colour
range.

2. Multi-colour Mode

In this mode, pairs of pixels are used to
define dots of colour. Since there are
four possible arrangements for two
pixels, four colours are allowed in any
given character cell (Table 2).

This mode is a lot 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 is determined by the
POKE value of the character used and
limits you to 64 different characters
(Table 3).

Redefined characters
OK. we've done the spade work, let’s
now look at the use of user defined
characters,

You will have realised that the
shape of characters is held in a table of

data. Exactly how is of essence.
Consider Figure 2. This shows a
character design. The design

comprises of eight lines of dots.
Imagine that each set pixel is a 1 and
each clear pixel is 0. That being so, the
top line becomes 00111100. The
decimal equivalent of this binary
number is 60. Similarly, each line can
be converted to a data value. The
character table comprises of a
sequence of data values for each
character. The first eight data valuesin

POKE CODE

Listing 2

10 DATA 60, 34, 34, 60, 34, 34, 60,0
20 ch=4: FOR I=0T07: READ X

30 POKE 5120048 CH+ 1.X

40 NEXT

0-63
64-127
128-191
192-255

COLOUR REGISTER
53281
53282
53283
53284
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the table is used by the character
normally used by @. The second block
of eight is used by the character A. And
so on. For any given character CH, its
data values start at:

TABLE ADDRESS + CH*8

As an experiment, run Listing 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 gives a machine code
alternative.

This code lives at $SC000 allowing
you to use a relocated screen and
character set as earlier. The code has

=15 L JL L L)
=<3} » -
=<3 e | &
= L JL AL L
= <3 H %
= <3 e | | @
=R L L L I
(5]

two routines. The first copies the ROM
characters to a specified address,
rather like lines 110 to 150 but faster.
You call the routine with the
command:

SYS 49152, ADDRESS

Listing 3

77 2000 FORL=0TO1S:CX=0:FORD=0T
015: READA: CX=CX+A: POKE4S152+
L*=16+0,A: NEXTD

B2 2010 READM: IFA<>CXTHENPRINT™
ERROR IMN LINE";2040+(L=*102:5
TOP

OF 2020 NEXTL:END

oD 2040 DATAYE,6,192,7%6,153, 13
e 8E, 192,169,216, 141 131,
3,169,208,2152

Ct 2050 DATAL141,130,3,163,0,1233
,253,173,130,3, 133,254, 165, 2
0,133,251,2091

E7 PO0B0 DaTalBs,21,133,852, 141,
£38,3,141,233,3,173, 14,2820, 4
1,254,141,2167

2C 2070 DAaTal4,220,165,1,41,251
,133,1,160,0,177,253, 145,251
,165,251, 2228

A0 P0B0 DATAZ4,10S5,1,133,251,16
5,858,105,0,133,252,24, 165, 2
53,105,1, 1989

BS 2090 DATA133,253, 165,254, 105

,0, 133, 254, 165, 253, 208, 222, 1
65,254,205, 131, 2900

4B 2100 DATA3,208,215,165,1,9,4
,133,1,102,21,173, 14,220,9, 1
,1279

DE 2110 DAaTal4l,14,220,173,0,22
1,41,3,168,173,232, 3,56, 249,
149,192, 2035

1C 2120 DaTAl4l,232,3,78,232,3,
78,232,3,173,24,208,41,240,1
3,232,13933

C7 2130 DATA3, 141,24,208,96,192
,128,64,0, 32,227, 192, 32, 2085,
192,169, 1906

oo 2140 O0ATAD, 141 ,237,3,32,253,
174,32,138,173, 32,247,183, 17
2,237,3,2057

1F 2150 DATA1ES, 20, 145,251,200,
23@,237,3,192,8,208,232,96, 1
73,238, 3, 2409

BE 2160 DATA141,239,3,98,32,253
,174,32,138,173, 32,247,183, 9
6,6,251,2096

4F 2170 DATA38,252,6,251, 38,2858
,6,251, 38, 252, 24, 165, 252, 109
,233,3,2170

E4 2180 DATA133,252,96,32,196,1
g2, 165,20,133,251, 169,0, 133,
2se, 96, 32,2152

34 2190 DATAl44,97,32,134,97,16
5. 20,133.251,173,136,2,24.10
5,4,133, 1650

Where ADDRESS is the start of the
character table. The routine also
remembers where the character table is
so always call it first in your program
before trying to use the second routine.

The second routine redesigns a
specified character and has the form:

SYS 49155,CH,B1,B2,B3,B4,B5,B6,
B7.BR

Where CH is the character number
and Bl to BS are the bytes defining the
character. To redefine D as B as done
earhier, the command i1s:

SYS 49155 4.60.34,34 60,34 34,600

For a bit of a laugh try this one:

10SYS 4915251200

20 FOR [I=0TO999: POKE
50176+1,0:NEXT
30 FOR I=0TO7: A(IFRND(I)*

256: NEXT

40 5YS 49155, 0.A(0).A(1),A(2),A(3),
A(4),A(5),A(6).A(7)

30 GOTO 20

Listing 3 works equally well in
multicolour and extended background
modes. To turn on multicolour
character mode vou must use:
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POKE 53270, PEEK(53270)OR 16
To turn it off, use:
POKE 53270, PEEK(53270)AND239

To turn on extended background
mode, you must use:

POKE 53265, PEEK(33265)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 1s also memory
hungry. In essence, it uses two or three
blocks of memory.

1. The bit map

This 1s an area of 64000 pixels arranged
in 200 lines of 320. This occupies 8K of
RAM.,

2. The colour array
This holds the colour information and
comprises of 1000 character cells.

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 bit map hes also apply here.
Register 53272 holds the details of the
bit map area (bits | to 3) and the colour
array (bits 4 to 7). In other words the
bit map occupies the character set area
and the colour array occupies the
screen memory.

To turn on the bit map, you must
turn on bit 5 of register 53265:

POKE 53265, PEEK(53265)OR.32

Register 53270 decides whether
multicolour or high resolution modes
Is used:

Multicolour on:POKE 353270,
PEEK(5327000OR16

Multicolour off: POKE 53270,
PEEK(5327T0)AND239

So how do we select the colours? In
high resolution mode, the colourarray

S
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holds this information. Each character
cell value holds the paper colour in bits
0 to 3 and the ink colourinbits 4 to 7.

In multicolour, colours 1 and 2 are
held in the colour array with colour |
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...00
Colour 1...01
Colour 2...10
Colour 3...11

Since two pixels form a dot in
multicolour mode, the horizontal
resolution is limited to 160 points.

Any given pixel in the bit map is
turned on with the following
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*g + LINE

POKE BYTE, PEEK(BYTE)
2" BIT

OR

Using bit mapped mode from Basic
1s slow and over complex. Listing 4
gives a machine code package for
handling bit mapped mode.

LISTING 4

EE 2000 FORL=0TO4S:CX=0:FORD=0T
D15: READA: CX=CX+A: POKE4S152+
L=16+0,A: NEXTD

B2 2010 READA: IFA<C>CXTHENPRINT”
ERROR IN LINE”;2040+(L*10):5
TOP

OF 2020 NEXTL:END

7E 2040 DATA7E,2E6,132,76,178,19
2,76,16,193, 76,178, 194, 32, 25
3,174, 32, 1964

7a 2050 DATAL3S, 173,32,247,183,
165,20, 164,21,96, 32, 12,182, 1
41,136,3,1755

FC 2080 DATA32,12,192,141,132,3
,32,12,192,141,133,3,173,136
,3,840,1577

37 2070 DATAZ20,32,12,192,141,13

4,3,32,12,192,141,135,3,173,

136, 3, 1361

2080 DATA240,3,76,187,194,17

3,132,3,10,10,10,10,13,133,3

,141,1338

aCc

EO

CE

3E

&8

oo

E1

C1

23

aF

70

02

5A

A3

FD

20

25

03

EE

o1

27

2B

gz

30

4B

ES

BC

2090 DATALdY, 3, 32,133, 198, 32
,218,192,173,2,271,9,3,141,2
,221,1711

2100 DATA173,0,221,41,252,9,
0,141,0,221,173,17,208, 9, 32,
141, 1638

2110 DATAl17,208,169,121, 141,
P4,208,173,136,3,840,8,173,2
2,208,9, 1860

2120 DATAlG, 141,222,208, 56, 16
8,220,133, 169, 163, 0, 133, 168,
32,0, 193, 1869

2130 DATA173,137,3,162,8, 160
, 127,145, 168,136, 16,251, 72,2
4,165, 168, 1915

2140 DATA10S, 128,133, 168, 169
,0,101, 189, 133, 169, 104, 202, 2
08,231, 32,8, 2080

2150 DATA1393,96,173,2,221,9,
3,141, 2,221,173, 0,221,41, 258
,8,1757

2160 DATA3, 141,0,221,173,17,
208,41,223,141,17, 208, 169, 21
,141,24,1748

2170 DATA20\8,173,22,208,41,2
39, 141,22, 208,96, 169, 284, 133
,163, 169, 0, 2222

2180 DATA133,168,169,0, 162,56
4,1E0, 127, 145, 168, 136, 16,251
, 72,24, 165, 1960

2190 DATA1EB, 105, 128,133, 168
,169,0,101,169,133, 163, 104,2
02,208,231, 96, 2284

2200 DAaTAl20,165,1,41,249,13
3,1,96,165,1,9,6,133,1,88, 36
, 1305

2210 DaTa32,12,192, 141,138, 3
,140,139,3,32,12,192, 141, 147
,3,32,1359

2220 DAaTAl2,192,141,140,3,17
3,136, 3,240, 3, 76,235, 193, 32,
77,193, 1849

2230 DATA32,133,194,32,0,183
,173,147,3,160,0,174, 140,3,2
40,6, 1630

2240 DATA32, 166,194,76,73,13
3,32,171,194,32,8,193,96,173
,147,3,1783

2250 DATA7Y,74,74,141,141,3,
173,139,3,74,173,138, 3,106, 7
4,74, 1464

2260 DATal41,142,3,173,147,3
,41,7,141,145,3,173,141,3, 14
1,143, 1547

2270 DATA3,169,0,141,144,3,1
62,6,32,220, 193, 202, 208, 250,
173, 144, 2050

2280 DATA3, 133,171,173,143,3
,133,170, 32,220,193, 32,220, 1
93,24,173,2016

2290 DATAalY3d, 3,101,170,133,1
70,173, 144,3,101,171.133,171
,169,0,141, 1926

2300 DATAl44,3,173,142,3, 141
,143,3,32,220,193, 32,220,193
, 32,220, 1894

2310 DATA193,24,173,143,3,10
1,170,133,170,173, 144, 3,101,
171,133,171, 20086

2320 DATASY,173,145,3,101,17
0,133,170,169,0,101,171,133,
171,24, 169, 1857

2330 DATAO,101,170,133,170,1
69,224,101,171,133,171,96, 16
3,0, 14, 144, 1556

2340 DATAI, 14,143,3,109, 144,
3,141,144,3,96,14,138,3, 46,1
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39,1193

BS 2350 DATA3,173,138,3,141, 148

,3,173,139, 3,141, 149, 3,173, 1

47,3, 1540

2360 DATA141,150,3,173,140,3

,240,19,201,1, 240, 26,201, 2,2

40, 33,1813

72 2370 DATA169,1,32,60,194,169
,1,32,60,194,96,169,0, 32,60,
194, 1463

FE 2380 DATA1E69,0, 32,60, 194,96,
163,0, 32,60, 194, 169, 1, 32,60,
194, 1462

54

A0 2380 DATASE, 169,1, 32,60, 194,
169,0, 32,60, 194, 96, 141, 151, 3
,173,1571

C6 2400 DATA148,3,141,138,3,173

,149,3,141,139,3,173,150,3,1
41,147, 1655

FO 2410 DATA3,32,77,183,32,133,
194,32,0,193,173,147,3,160,0
,174, 1546

95 2420 DATA1S51,3,240,6, 32, 166,
194, 76,109,194, 32,171,194, 32
,0,193,1793

BES 2430 DATASY4,173,148,3,105,1,
141,148,3,173,149, 3, 105,0, 14
1,149, 1466

BE 2440 DATA3,32,8,193,96,173,1
38,3,41,7, 141, 146, 3,56, 169,7
,12186

BC 2450 DATA237,146,3,141,146,3
. 24,169,1,174, 146, 3,240, 4, 10
,202, 1649

OE 2460 DATAZ08,252,141,147,3,9
6,17,170, 145, 170,96, 73, 255, 4
9,170, 145, 2137

D& 2470 DATA170,96,32,12,192, 14
1,136,3,76,88,192,173,132, 3,
141,33, 1620

F1 2480 DATAZ08,173,135,3,141,1
34,2, 163, 147,32,210,255,173,
133, 3,10, 1928

10 2480 DATA10,10,10,13,134,3,7
6,79,1%2,191,0,191,0,191,0,1
91,1231

This code starts at 49152 and has
three routines.
1. Activate bit map
This clears the bit map, set up the
colours and turns on bit map mode. It
has two forms:

High resolution mode: 5YS5S
49152.0,C1.C2.

Cl = paper colour, C2 = ink
colour.
Multicolour mode: 5YS 49152.1.C0,
C1.C2.C3,

CO= paper colour

2.Return to text mode.

This returns you to the normal text
screen at its normal position, SYS
49155.

3. Draw point

This draws the points at X,Y with the
specified pen: SYS 49158 X,Y,PEN
where:

PEN = 0 draws the point in paper

T e e e B e e e R Tt o B~ i WP, T8 3 e i Tl 25 1.7

4-#




C64 GRAPHICS

.--------------------------------.--------------------

colour, i.e. it erases the point.

PEN = | draws the point in ink 1.
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 1o 199.

In order to keep the routine as
short as possible. | have omitted any
range checking of the co-ordinates. If
vou use values outside the allowed
range, a crash may occur.

4. Turn on bit map.

Without clearing it: SYS 49161,
MODE. MODE = 0, high resolution.
MODE = 1, mulucolour.

So that you don’t loose any
memory for Basic, the bit map is
placed behind the Kernal ROM and
interface chip.

Listing 5 is a simple demonstration,

LISTING 5

A0 10 SA=12+4096

B4 20 S¥S SA,1,15,11,12,0

B2 30 X1=5:Y1=5:X2=30:Y2=30:PA=
1: GOSUB1000

89 40 X1=10:Y1=10:X2=20:Y2=20:P
A=2: GOSUB1000

13 S0 X1=27:Y¥1-1:X2=35:Y2=50:PA
-3 GOSUBR1000

CB B0 FOR X = 0 TO 50

B4 70 SYS SA+E,X+0,X,RNDC1)*4:N
EXT X

FA B0 D=0+1:1F0<10THENEO

DA S0 END

30 1000 FOR Y=Y1TOYZ

79 1010 FOR X=X1TOX2

40 1020 SYS SA+B,X,Y,PA

4S 1030 NEXT X,Y

S 1040 RETURN

Sprites

Sprites are probably the thing which
makes games writer’s lives simplest.
To those of you who don't know, a
spriate 15 a moveable block of 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 63 bytes.
These designs are stored as a sequence
of blocks in any given bank. The
address of any given sprite block is
given by:

ADDRESS =
(BLOCK NO*64)

(BANK* 16384) +

Specifying a sprite design

The next step is to tell the VIC which
pattern block is to be 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
ADISRESS + 1014 + SPRITE NO

where SPRITE NO is from 0 to 7

A power up, the screen sits at 1024
so the pointer for sprite 3 is at
1024+ 1014+ 3 or 2043. To tell the VIC
which pattern to use, you simply
POKE the block number into the
pointer, eg to set sprite | to pattern 43:

POKE 2041, 43

Turning on a Sprite

Whether or not a sprite is visible is
determined by VIC register 53269.
Each bit of this register controls a
sprite. To activate sprite SP use;

POKE
(2 "SI)

53269, PEEK(53269) OR

To turn off sprite SN use:

POKE 53269, PEEK(53269) AND
255-2 "SP)

Expanded Sprites

Sprites can be expanded in both
directions to give four possible sizes.
These are controlled by two registers.
To expand sprite SP in the X direction
use:

POKE
(2 "SP)

53277,PEEK(53277) OR

To reduce it again use:

POKE 53277,PEEK(53277)
(255-2 "5P)

AND

To expand sprite SP in the Y
direction use:
POKE 53271,
(2 “SP)

PEEK(53271) OR

To reduce it again use:

POKE 53271,PEEK(53271) AND
(255-2 "SP)
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Colours

Each sprite has a colour register. This
is given by:

REGISTER = 33287 + 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 33276, PEEK(53276) OR
(2 "SP)

To set sprite SP to high resolution
mode use:

POKE 53276, PEEK(53276) AND
(255-2 "SP)

Positioning a Sprite

The positioning of any given sprite on
the screen is defined by its X.Y co-
ordinates. The X co-ordinate can
range from Oto 512 and Y co-ordinate
from (0 to 256. Each sprite has a
dedicated pair of registers. The first
holds part of the X position and
the other holds the Y co-ordinates.
They can be found from:

X Register = 53248 + SN*2
and the Y register is found from:

Y Register = 53249 + SN*2
The X position 1s defined in two
parts:

Most significant
INT(XPOS/256)

Least significant byte (lsb) = XPOS-
msb* 256

byte (msb) =

Register 53264 holds the msb
details, one bit per sprite
So to position a sprite you use:

POKE XREG.LSB
POKE YREG.Y

If msb=1 then POKE 53264,
PEEK(53264) OR 2 "SP).
If msb=0 then POKE 53264,

PEEK(53264) AND (255-2 "SP).
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Table 4.

BIT PAIR

0o

0-1

10

11
Selecting Colour Mode

COLOUR SOURCE
Screen colour
Register 53285
Colour register
Register 53286

Priorities
Each sprite has a priority which
decides whether it appears in front of or
behind the characters on the screen.
Register 53275 decides this, one bit per
sprite

To put sprite SP behind the
characters use:

POKE 53275,
(2 "SP)

To put sprite SP in front of the
characters use:
POKE 353275, PEEK(53273)
(255-2 "SP)

PEEK({53173) OR

AND

That's quite a mouthful and hardly
conducive to simple programming.
Listing 6 gives the ubiquitous machine
code package.

This code has four routines.

Setup Sprite

SYS 49408,SP, TYPE,COLOUR,
XEXP,PRIORITY (COLOURI,
COLOUR2)

where: SP sprite number (0 10 7).
TYPE-0=High resolution. 1=Multi-
colour.

COLOUR - High resolution colour.
XEXP - 1= X direction, o=don't
expand X direction.

YEXP - l=expand Y direction,
(Fdon’t expand v direction.
PRIORITY-1=behind background.
0=in front of background.
COLOURI - Multicolour 1,
needed if TYPE =1.
COLOUR2 - Multicolour 2, only

only

needed if TYPE=1.
Switch on
SYS 49411.5P.FLAG where:

FLAG=I - turn on sprite SP
FLAG=0 - turn off sprite SP.

Sprite position

5YS 49414 5P, XY 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 the sprite pointers are. [

therefore recommend that you use the

configuration used earlier (screen at

50176 and characters at 51200. This

allows you a block of 128 sprites from

design block 128 to 255.

In Summary

In all, this has been a hefty slab of

information and 1 must apologise for

not giving more detail. If you want to

really get into graphics you must invest

in the Programmers Reference Guide

or something similar. Having said that,

I believe that the routines I've given

will be useful tools.

62 2000 FORL=0TO030:CX=0:FORD=0T
015:READA: CX=CX+A: POKE4S408+
L*16+0,a;: NEXTD

g2 2010 READA: IFA<>CXTHENPRINT®
ERROR IN LINE”;2040+(L*101:5
TOP

OF 2020 NEXTL:END

Fl 2040 DﬁIH?E,lEH,lgﬁ1?E,lE,19
3,76,66,193,76,241, 193,32, 14
4, 194,32, 1992

C3 2050 DATA134,194,165,20,41,1
,240,13,172,133,3,185,50,193
,13,21,1578

FO 2060 DATAZ08,141,21,208,96,1
72,133, 3, 185,58, 153,45,21,20
B, 141,21, 1854

A0 2070 DATA208,96,1,2,4,6,16,3
2, 64,128,254,253,2851,247,239
,223, 2026

C3 2080 DATA191, 127,32, 144,194,
32,134, 194, 165,20, 164,21, 141
,134,3,140, 1836

3E 2030 DATA13S,3,38, 134,194,186
5,20,141,136,3,173,133, 3,24,
10, 168, 1474

B3 2100 DAaTA173,134,3,153,0,208
,173,138,3,200,153,0,208,173
,135, 3, 1855

D1 2110 DATA240,13,172,133,3,18
§,50,193,13, 16,208, 141, 16,20
8,896,172, 1859

38 2120 DATA133,3,185,58,193,45

16,208, 141,16,208,96,41,1,2
40, 13,1597

F4 2130 DATA172,133,3,185,50,19
3,13,28,208, 141,28,208,96, 17
2,133,3,1766

68 2140 DATA1B8S5,58,193,45,28,20
8,141,28,208, 96,32, 134, 194, 1
65,20,41,1776

OB 2150 DaTel,240,15,172,133,3,
185,50, 193, 1'3, 29, 208, 141, 23,
208,76, 16396

57 2160 DATA20B,193,172,133,3,1
g5,58,193,45,29,208,141,29,2
0B, 32,134, 1963

AR 2170 DaTA194,165,20,41,1,240
13,172,133,3,185,50,193,13,
23,208 1654

1F 2180 DATA141,23,208,96,172,1
33,3,185,58,193,45,23,208, 14
1,23,208, 1860

Ca 2150 DATASS, 32, 144, 194,32,13
4,184, 165,20, 133,251,173,136
,2,24,105,1835

03 2P00 DaTaA4,133,7254,169,0,133
,2s53,56, 165,253,233,6,133,285
3,165, 254, 2466

F1 2210 DATA233,0,133,254,172,1
33,3,165, 251, 145,253, 96,192,
128,64, 0,2222

85 P2P20 NATA32, 134, 194,165,204
1,1,240,13,172,133,3, 185,50,
193,13, 1583

54 2230 DATA27,208,141,27,208,9
6,172,133, 3,185,58, 193,45,27

L 208, 141,1872

B0 2240 DATA27,208,96, 32,159, 19
4, 169,0, 141,142, 3, 32,95, 194,
172,142, 1806

EC 2250 DATA3, 145,253,200,192,6
4,240,5, 140, 142, 3, 76, 75, 194,
95, 169, 1998

15 2260 DATASSS, 141, 14,212,141,
15,212,169, 128, 141,18,212, 16
9,128, 141,24, 2120

AE 2270 DATAZ12,173,27,212,96,3
2,134,194, 165,20, 141, 37,208,
32,134, 194,2011

20 2280 DATA165,20,1%1,36,208,3
6,32,253,174,32,138,173,32,2
47,183, 96, 2028

S8 2230 DATA3Z, 134, 194,165,20,2
01,8, 144,2,169,7,141,133,3,9
B,32, 1481

BD 2300 DATA134, 194, 165,20, 133,
253,1E9,0, 133,254, 162,6,E, 25
3,38, 284 ,2174

5D 2310 DATA202,208,248,173,0,2
21,41,3,168, 185,28, 194, 24, 10
1,254,133, 2184

09 2320 DATAZ2S4,96,32,144,194,3
2,134,194, 165,20, 141,141,3,3
2,140,193,1915

7F 2330 DATA32, 134,194, 165,20,1
72,133,3,153,39,208,32,170,1
§93,32,32,1712

S22 2340 DATA194,173,141,3,240,3
,32,117,184,96,133, 3,96, 32,2
28,255, 1940
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Swapper

64

Use part of your C64’s memory as a RAM disk for

Sw.'nppcr 64 is a utility which allows
a Basic program resident in memory to
be stored in RAM for recall later, rather
like a RAM-disk. Commands are
available for storing and recalling a
program. Swapping the program in Basic
memory for that in storage, and storing
part of a program (linenumber to
linenumber).

The program can be used either in
direct mode or in program mode. the
latter being especially useful for utilising
two programs held concurrently in
memory — one in basic memory and one
in storage. These can be rapidly
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 be enough for most
programs.

Swapper 64 has five commands which are
activated by the syntax:

SYS 49152 .command
(1—3),condition 1, condition 2

number

The commands are as follows:

1 Initialise

“
R R R AR AR RS

storing Basic programs.

5YS 49152.1

This lowers the top of Basic memory to
$5400 to prevent overwriting the storage
area. This should always be the first
command executed when Swapper 64 is
to be used.

2 = Store
5YS 491522

This command stores the resident Basic
program into memory. this can be
recalled using command three or swapped
with another program using command
four.

3 — Recall

SYS 49152,3 — recall program
5YS 4915231 — recall program and
auto—run

This function recalls a program in
storage, overwriting any program
currently in basic memory. If 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 be recalled more than once if
accidently NEWed.
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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
1s added to the SYS instruction, the
recalled program will auto—run. Again,
ensure that there is a program in stored
memory before calling this instruction.

35 — Store part of 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 the swap command. The
programer can skip the initial lines of the
first program stored ( these are the lines
that LOAD in the next part) so that they
are not re—run every time this program
1s re—called from memory.

For example the first program LOAded
would have initial lines something like
those in Figure 1. The lines have the
following function:
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10 If swapper has been LOADed then skip 10 IF A=1 THEN 40 Figure 1
lines 20 and 30 |
20 A=l i
20 Set A to show that SWAPPER will
have been LOADed 30 LOAD "SWAPFER&4".1 (or °.5° for disk) 1
30 LOAD SWAPPER into memory
) 40 SYS 49152, 1
40 Initialise memory . )
S0 SYS 49152.5,70.end line of program
50 SAVE the part of PROGI that s
wanted &0 LOAD "FPROGZ2":1 (or .8 for disk)
60 LOAD next program 70 REM #*START OF FROGRAM 1%
133,251,165,44,133,252,32,22 | 98 390 DATA 165,20,141.44.195.1
PROGRAM: SWAPPER LDR ,195,160,1964 65.21.141,45,195,173,43,195,
OB 210 DATA 0,169,0,145,251,76, 205,45, 195, 1988 -
59.193,230,.251,208,2.230,252 | DD 400 DATA 240.25,176.34,165.4 |
19 0. HLEAOLIS/0 SARANINE s .230, 253, 2549 3.133,251,165,44,133,252, 162
F9 gUTSD$5L'G TO BL:CX=0: D BC 220 DATA 208,2,230,254.165,2 ,0,181,43,2047
i 3 52,201,84,240,3,76.137,193,.3 | E5S 410 DATA 157.50,195,232,224. .

SF 30 READ A:IP A>233 NEHINT 2,102,193,2372 5.208,246.76.57.194,173,42,1 '
Eggﬁﬂﬁ TO LARGE";LN+(L*10):5 | g1 230 DATA 165.43,133,251,165, 95 205 .44 2303
+ 44,133,252,32,.22,195,160,0.1 17 420 DATA 195.176.3.76,20,194

28 40 CX=CX+A:POKE SA+LA164D.A: 69.0,145,1909 . 76,57,192,173.42,195,141.48
NEXT D 22 240 DATA 251.76,59,193,169.4 '195 1731956

A9 50 READ A:IF A>CX THENPRINT 4,160,0,209,122,240,6,169.0. | g4 430 DATA 43.195,141.49,195.3
'EBROR TH- LINE:SLHRILE10) =80 141,37,1876 2,217,194,32.22.195,32,22,19

A S8 NEXT LiEND FA 250 DATA 195,96,32,253,174,3 5 32,22.1618

= 2,138,173,32,247.183,165.21. IF 440 DATA 195.165,251,141,38,

F1 70 DATA 32.253.174,.32,138,17 208,237,165.2351 195,165.252.141,39,195,173.4
2.32.247.183,165,21,208.44.1 D1 260 DATA 20.201.1,208,231.16 6 195.133,251,2575
b5, 20, 440, 3122 9.1,141,37,195.96.173,37,195 59 450 DATA 173.47.195,133,252,

64 B0 DATA 40,201.6.176,36,201, " 508.1,1914 e A L e P
5434?é§§’2°1'2‘24°'13'201'3' 23 270 DATA 96,32.89,166,76,174 195.141.49,2199

2 .167,169,255,133,55,.169,83.1 E3 460 DATA 195.32.217.194,173, .

64 90 DATA 12.201.4,240,14,201, 33.56,96 1949 ek el S L R [
5i2§gié3-ﬂ-?5-52»193-?5-3?-1 FA 280 DATA 32.20,.193,169.0,133 3.252.165,251, 2652 :
9z, .251.169,8,133,252,169,0,133 BD 470 DATA 141.55,195.165,252,

Cc4 100 DATA 76.71.,193.76.80,193 ,253,169, 2084 141.56.195,177,251,141,57,19
—;g-ffg-:ggalﬁz-ll-?ﬁ-55*1ﬁ4 BF 290 DATA 84,133,254,76.126.1 5 169.0,145,2335 _
. d . 93,162.0.181.43,141.41.195.,1 9A 480 DATA 251,32.15.195.177.2

C0 110 DATAR 192,160.0.177.251.1 89,59,195, 2072 51 141.58,155,165.0,145, 251,
:g.igg_gg,;T35192.162,0,151. B6 300 DATA 149,43.173,41,195,1 32.15,195,2122 _

.157.59, 57.59.195,232,224.14.208.235 | 28 490 DATA 173,36,195,133,43,1 .

A4 120 DATA 195,232.224.14,208, .96,160,0, 2181 73,39,195,133,44,165,251.133
246,96,32,20,193.32,105,192, | ag 310 DATA 140,35.195,140,34,1 .45.165,252,2177
32.118,192,2131 95.140,36,195,177.251.141.41 | BA 500 DATA 133.46.32.62,192.16

A6 130 DATA 160.0,177.253.145.2 195,177,253, 2345 2.0,189,50,195,149,43,232,22
gé'iiélﬂg'éggiiﬁg'u'159'59'l Bl 320 DATA 145,251,201.0,208,1 4,5,208,1922

. 149,43, 1,173,34,195,208.6,.238,35,19 | C4 S10 DATA 246,173.55,195,133,

52 140 DATA 232,224,14,208,246, 5.76,164,2140 251,173,56,195,133,252,160.0
96,169,0,133.251.169.8.133.2 | g4 330 DATA 193.140,35.195.173, . 173,57,195, 2447 ?
52,165,45,2345 41.195.145,253,173,35.195.20 | 6E 520 DATA 145,251,200,173,58,

Al 150 DATA 141,39,195,165,46.1 1.3,240,21,2238 195.145,251,96.160,0.177.251
41,40,195,.169.0.133.253.169. | 48 340 DATA 165,252,197.46.208, ,141,46,195, 2484
84,133,254, 2157 " 12.165.251,197.45,208.6.76.2 | 74 530 DATA 32.15,195,177.251,2

AB 160 DATA 96.230.251.208,.2,.2 15.193.76,2312 40,24, 141,47,195,32,15,195.1 y
0,252,230.253.208.2,230.254. | op 350 DATA 253,192,76,232.192, 77,251.205.2192 ;
165,252,205.3068 169.1.141.34.195.238.36.195. | E1 540 DATA 48.195.208,14.32.15 -

B3 170 DATA 40.195,240,3.76.67. 173, 36,195, 2358 ,195,177.251.205,49,195, 208,
192,165,251,205,39.195.240.3 | 55 360 DATA 201.2,240,235.76,17 4,96.76,1968
.76,67,2094 6.193,238,36,195,173, 36,195, BE 550 DATA 57.192,173.46.195,1 :

5B 180 DATA 192.76,74,192.230.2 201,2,240, 2439 33.251.173.47,195,133,252,76
51.208,2,230,252,230,253.208 | 53 370 DATA 222,76,194,193,32.2 ,219,194,230, 2566
.2,230,254, 2884 53,174,32,136,173.32.247,183 BS 560 DATA 251,208.2,230,252.9

37 190 DATA 165,252,205,40,1595, .165,20,141,2275 6,166,251,202,134,251,224,25
240,3,76,98,192,1653,251. 205, 31 380 DATA 42,195,165.21.141.4 5.208,2,198,2930
39,195, 240,2561 3.195,32,253.174.32.138,173, 56 570 DATA 252,96.0,0,0,0,0,0,

2F 200 DATA 3,76,98.192,165,43, 32,247,183, 2066 0.0,0,0,0,0,0,0,348

N
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C128 UTILITY

128 Disk Utility

Create auto boot disks and much more with this powertul utility.

H-UW many times have you wanted to
load a program from the directory and
been frustrated to see the SYNTAX
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 1s very annoying and is the main reason
that I decided to write the CI28 Disk
Utility.

If you wish to LOAD a program
directly from the directory listing you
must either remove the three characters
(usually PRG) representing the filetype,
from the line or you could place a colon
before them before pressing return. In
effect your command line would look like
this.

DLOAD “program name” : PRG

This is a valid command.This program
will modify any file you wish, to enable
you to simply type DLOAD before the file
name in the directory listing. It does this
by modifying the disk directory and
placing a colon outside the guotes but
before the filetype flag so that each
directory entry will look like the above.

CI128 Disk Utility has many other
functions as well but the put colon after
filename feature is probably the most
useful. It is well worth the trouble of
obtaining a copy of CI28 Disk Utility
simply to have it available.

Other Options

128 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 DETAIL
DELETE FILES ON DISK

1541/1571 FORMAT A DISK

CLEAN UP A DISK

LOCK A FILE AGAINST SCRATCH

T e T T T S e N T T g e N S AL L TS

UNLOCK THE FILE AGAIN
PERFORM A QUICK SCAN AND
DELETE

RECOVER A SCRATCHED FILE
QUIT THE PROGRAM

CHANGE SCREEN COLOURS

As you can see, C128 Disk Utiity 1s a
very valuable addition to your program
library.

Each function of the program is
described below.

RUNNING THE PROGRAM.

C128 Disk Utility 15 written completely
in Basic V70, so it is simply LOADed,
SAVEed and RUN as any other Basic
program. There will 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 it 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 from PLACE
COLON AFTER FILENAME,
RENAME FILES, or GO TO MAIN
MENU. Couldn’t be simpler right?.
Should you select the PLACE COLON
AFTER FILENAME option you will be
asked if you want to perform the
operation on all the files 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.

If you elect to choose files 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 if you
wish to alter them. You will be able to
select one of three possible replies to the
prompt, these are **Y" for yves, “N"" for
no, or “C" for cancel everything and go
back to the menu. This holds true for
virtually all modes in CI128 Disk Utility.

INITIALIZE DRIVE

This will clear the error channel on the
drive and perform a dclear.

DISPLAY DIRECTORY

Selecting this mode will print the
directory on the screen. You may slow the
display down by pressing the COMMO-
DORE key, or 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
C128 computer. A BOOTable disk is one
which will load a nominated program,
either by pressing the reset button,
entering the command BOOT (RE-
TURN), or switching the computer on
with the disk in the drive. Your CI28
manual will explain this further. To create
a BOOT disk with C128 Disk Utility you
should follow the procedure below.
Select the disk you wish to BOOT.
It may have been used before or not.If not
it will have to be formatted first. This is
therefore the first question you will be
asked, FORMAT DISK? (Y/N). Select

>
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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. CI128 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 if it 1s
safe to proceed, at the same time asking
for your assurance that you want to
continue. If you reply NO there will be
no harm done to the disk and you will be
returned to the main menu, however, if
you wish to continue you will be asked
for the name of the program to be
BOOTed. Upon answering this question
you are asked if the program is a Basic
program if you reply NO then the boot
will be a non—relocatable boot, otherwise
the boot will be for a Basic program.

The BOOT sector will now be
written to the disk and you may SAVE the
program you wish to boot,if it is not
already there.

When you wish to LOAD and RUN
the program simply BOOT the disk (see
your Commodore manual for more
details) and it will come up RUNning.

PRINT DIRECTORY

This function prints out 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 to 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 file on a
disk which you may be able to recover
using C128 Disk Utility

The printout of the directory will
show the following information:

DISK NAME

DISK ID

DISK FORMAT (usually 2A)
FILETYPE OF PROGRAM
TRACK WHERE IT LIVES
SECTOR ON THAT TRACK
FILENAME OF PROGRAM
NUMBER OF BLOCKS USED
START LOCATION IN CI28
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. If you make a mistake don't
panic CI28 Disk Utility can recover the
program, so read on.

FORMAT A DISK

Any disk to be used on a Commodore
C128 must first be formatted. 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.

CI28 Disk Utility takes care of things
from now on. If you wish you can even
forget about the disk name and ID as the
program will give the disk one for you.
Any errors occurring during the
preparation of the new disk will be
reported, and eventually you will be
passed back to the main menu.

If you elect not to give a name and
ID for the disk and the disk has been used
before, the program will do a fast
directory clear out on the disk, which
only takes a few seconds. Please note that
you cannot recover any programs from
the disk with CI128 Disk Utility once a
format has been carried out, so 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 BAM (Block
Allocation Map) and that they are using
up disk space efficiently. A COLLECT
should always be done after you recover
any scratched file using this program.

LOCK/UNLOCK A FILE

It is not commonly known that it is
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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 of the
program, you will be passed to the
FILETYPE EDITOR part of Ci128 Disk
Utility. Simply follow the prompts on the
screen and you won't go wrong.

If 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 file 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.
If it is at all possible to recover the file
this feature of CI128 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=DELETED (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 file. It 1s
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 file 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 you 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 file in the directory.

QUIT

Quit does just that. It restores the default
Commodore colours and returns control
to BASIC.
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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 will be asked if it is correct.
Answer YES or NO and press RETURN.,
If you selected yes the colour will 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 will be asked
again to enter a new colour.

| hupc you find the CI28 Disk Utility
useful in maintaining your disk files.

PROGRAM: 128 DISK UTIL

1 REH AN SRS
... I.l"-‘----"‘*.---ﬂﬂﬁ“--'*
LA R L L LT

2 REH = 01
SK UTILITY PROGRAM

3 REM ®m el
______________ - o :
4 REM »
BY
-
5 REM e
K. R. SHARKEY
L]
B REM S m oo o
R T
7 REM *  TO USE SIMPLY RUN THI
S PROGRAM - IT WILL GIVE THE OPT
10N OF -
8 REM = EITHER CONVERTING ALL
FILES ON DISK OR SELECTING CERT
AIN FILES -
S REM ®* THE FILES WILL THEN BE
RENAMED TO ALLOW DLOAD TO BE US
ED IN
12 REM » FEDNT OF THEIR NAME O

W THE DIRECTORY LISTING WITHOUT
THE -

11 REM = ANNOYANCE OF HAUING T
0 INSERT A EDLDN AFTER THE FILE
NAME OR
12 RERM = CLEFRING OUT THE REST
OF THE LINE ON THE SCREEM,

-
13 RER =

-
1% REM * A BODT DISK CAN BE CRE
ATED BY SIMPLY SELECTING 'MAKE B
0aT oIsK - -
15 REM * ON THE MEMU AND THEN A&

NSWERING THE PROMPTED QUESTIONS.
-

16 REM =

-

17 REM ®= PROGRAMS CAN BE RENAHME
0 OR DELETED ON THE DISK IN THE
ORIVE BY ”

18 REM * SELECTING THE CORRECT

COMMAND FROM THE HMENU & ANSWERIN

G THE PROMPIS.®

13 REN =

-

2@ REM * LOCK/UNLOCK WILL ALLOW
YOU TO LOCK A FILE SO THAT IT C

ANNOT BE -

21 REM * SCRATCHED OR UNLOCK IT
AGAIN AT WILL. RESTORE RECOUVERS
SCRATCHED »

22 REM * FILES. NOTE: IT 1S wis

E TO vaALIDATE THE BAM AFTER UNWSC

RATCHING.

23 REnR =

24 REM ® SELECT 'PRINT OIRECTOR

¥' AND & DETAILED DIRECTORY WILL
BE LISTED OMN =

25 REM * THE PRINTER. ‘COLLECT®
WILL CLEAN UP THE BAM OM THE OI

SK., .

26 REH bl B L L R LT T T T T T T

ia--lllhiiillnioil---tﬁi---lﬁﬁit

LA L L LT LT T T T

=7 COLOR RGRC@),1:COLOR4,1:COLOR

5.15:IFRER{EF-ETHENPEINTEHREEET)
El

EE CLRE:DINSE(15) , NAS(12@) ,NES(12

@i BE$-EHE5(?}*EHR!(15]

29 TYS(@)="DELETED "TYS(1l)="g

EQUENTIAL ": T¥$C2)="PROGRAM e

YE(II="USER ":TYE(4)="RELAT

IVE ™

3@ TRAP2S2:REM ROUTINE TO HANILE
ERRORS

sews DISPLAY MENL ®*emm

34 ECNELR FAST:G65=1:YU=15: RESTOR
E3BE: IF MIOS(S$(4),10,1 )="R"THE
N3S: ELSEGOSUBZ98

35 [FRGRC{@)=STHENWINDOWE 2,79, 84
:ELSEWINDOW®, B, 39, 24

36 SLOW: SENELR EHHRI s.a,n" M
AIN MENU ", 1:G0SUB37:GO0TO41
37 FDRXT‘*TU?U:EHQRI,ﬂ,KT,EE{xTJ
s L:NEXT
38 CHaR1,
ELECT"™
35 CHAR1, 1,19, "PRESS RETURN TO A&
CCEPT SELECTIOM™

1@ X=32:¥=6:CHARL, X, Y, "CRUSON] €
RUSOFF1":RETURN

41 GOSLBSY

e { =l

43 IF GSTHEN ON Y GOSUE, ,, 48, aa,

B5,91,1328,137, 142,171 ,3@3, 3@9, l?

8 BTE

ﬁH IFGS=@THEN ON ¥ GOSUE, , , B1,75
, 78: RETURN

1,17, "USE CRSR U/0 TO S

HE RETURN
46
47 REM w=sss REMaME FILES #®#=uw»

48 -
43 GOSUB 187:SCNCLR
5@ FAST:GS=@: YU=6: RESTORE 368: GO

SUB298: SLOW

S1 CHAR1,S,0@,"
X

S2 GOTO36

53 REM wess MAIN LOOP weee

S4 DO:GETA%:LOOP UNTIL AS="CDOWN

1"0R AS="[UP]"ORAS=CHRS(13)

SS IFAS=CHRS$(13) THENGOSUB43: GOTO

29

RENAME MENU

56 IFAS="[OOWN]"THENPS=" ".GOSUE
S59:Y=Y+1:PE-"[RVUSON] [RUSOFF1*
GOSUBsS '

57 IFAS="CUP]"THENP$=" ".GE0SUBSS

:¥=¥-1:PE="[RUSON] [RUSDOFF1":G0OS

UBs9

S8 GOTOS%: STOP

S99 IFY*YUTHEN Y=4:ELSE IF Y<4THE

N Y=¥L

@ CHAR 1,X,Y,.PS :CHARQ, @, Y, 58y
1:CHAR1 , @,Y,5%C(Y¥),1: RETURN

61 FRINT"LCLEARIREMNAME USING COL
ON": PRINT"[DOWNILDOWNI&PPLY COLD

N TO ALL NAMES [RUSONICY/N/CICRU

SOFF1"

E2 DO:GETA%$:LO0OP UNTIL A%="N" OR
AS="Y" ORAS="C"

B3 IF AS="Y"THEN 70

B4 IF AS="C"THENFRINT "OK : ~-CANCEL

LED” :SLEEFP3: GOTO46

BS :

BB REM

-

BE7 :

68 GOSUB 183

63 GOSUBE139:5C=-@:SC$="WRITE COLO
M AFTER™:GOSUE 246:CLOSEL: RETURN

78 :

71 RER w=== pErAaME ALL %ess

72

73 GOSUB219:G0SUB 258:CLOSEL1:RET

URN

4 .

75 RER *®*® RENAME FILES ===

76 :

77 GOSUBE219:S5C=@:S5CS%="CHANGE™: GO

#wws SELECTED NAMES wwee

SUBE71

78 CLOSE1l:RETURN

783 :

80 REM ®*&% [NITIALIZE ®e=w
a1 :

a2 ﬁTS‘“":FRINT“EELEQR]“;SE(E):E
LOSE1S:0OPEN1S B, 15, "1@: ":CLOSELS

: IFOSTHENGOSUEB187 : SLEEPY :PRINT
B3 RETURM
B4
BS RER #*== QNISPLAY DIR ====

B :
87 PRINT"[CLEAR]";S%(E):CHARL, 1,

1,"[RUSONIND SCROLLLRUSOFF] KEY
TO PAUSECHOME 1L DOWNIC DOWNIC OOWN]

B8 GOSUB183:DIRECTORY: IFOSTHENER
INTCHRE(7 ) ;CHRS(15); DS%: SLEEP4-E
LSEFRINTEHES[JE) CHR!E?] "CO0WM]
PRESS A KEY™: EETKEV A%

B3 RETURM
an -
91 REM @®®ss SETUP BOQT =e===

82 :
93 PRINT"L[CLEARI”;SS(7): NS=CHRS(
@) : GOSUB1B3

94 CHARL,®, 3, "FORMAT DISK C[RUSON
1CY/NICRUSOFF "

95 DO:GETAS:LOOP UNTILAS="Y"ORAS
=g

96 IFAS="Y"THENFL$="":GOSUB141:R
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C128 UTILITY

EM GO DO FORMAT

87 DPENIE,E,!E:UFENB.E,B,"ﬂ“;FEI
MT#15, "B-A:";0;1;@

98 IF DS=@ THEM PRINT: PRINT"EDOT
SECTOR 1S FREE":FR=1:G0TO1@5

g9 FR=0:PRINT#15,"Ul™;B8;@;1;0@
108 PRINT#IE,"E—F“;B;W:GETﬂE,Eﬁ,
E!,HE:IFE!‘"E"HNEES'"B”RNDHS-"H"
THEMBEGIM: PRINT#15, "B-P"; 8,7 : PR
INT: RUS=""

181 DO:GET#8,AS: RBUS=RUS+A%: LOOP
UNTIL AZE=""

1@2 I1FRUS>""THENRUS="BOOT FOR "+
RUS+" EXISTS™

123 PRINTRUS: BEND

194 PRINT"BODT SECTOR IS IN USE™
1@5 PRINT:PRINTCHRSECL1S);CHRS(T I,
"CONTINUE OPERATION CRUSONICY /N
CRUSOFF1"

186 0OO0:GETAS:LOOP UNTILASE="Y"ORA
Fe= N

1@7 I1FAS="N"ANDFR=1THENPRINT#15,
"B-F.";@;1;0

1?8 1FAS="N"THENCLOSES:CLOSELS: R
ETURN

123 DO

11@ SCNCLE:CHARLl,@,24, "ENTER QuI
T TO RETURW TO HMEMU™,1

111 INPUT*CHOMEICDOWNICOOWNICOOW
NICDOWNICDOWNINAME OF BOOT PROGR
AMY ;. NNE

112 IFLENCNNS)> 16THENFRINTERRS(Z
37 :MNS="";SLEEP3;G0TO115

113 IFNNE=""THENPRINTERRS(BI:S5LE
EP3

114 IFHNNS="QUIT"THENPRINT"ABORTI
MG".SLEEP3: CLOSEB: CLOSE1S: RETURN
115 LOOPWHILE LENCNNS)> 1E0RNNE="

116 PRINT"IS "NNS:PRINI"A BRASIC
PROGREAM CRWSONICY/NICRUSOFFI™
117 D0:GETA%:LO0OP UNTILAS="Y"ORA
F=N"

118 IFAS="N"THEMBEGIN

115 PRINT"BOOT 1S5 FOR NOM RELOCA
TRELE PROGRAM™

12@ MOS="BOOT":BEND :ELSEMOS="RU
Hll

121 UB=LENCNNSI+2831 : WL=(V@ANDES
53 :UH=INT(UB/E5E2

122 PRINT#15,"Ul:8 @ 1 @"

123 PRINT#15,"B-FP B @"

124 PRINT#8, "CBM",NS;NS; NE; NS; NN
5, NS NE;

125 PRINT#B,CHRSC162);CHRSC(ULY;C
HRE(IE@];EHRSEUHJ;EHRE[?EJ;EHRﬁ(
1651 ;CHREC175);

126 PRINTH#B, HOS;CHRECI4D ; NNS; NS
127 PRINT#15,"U2:B @ 1 @"

128 CLOSEB:CLOSE1S

129 PRINT"FINISHED...... " PRINT™
SAUE ";NN%;" TO THIS OISk ":PRIN
TraND IT WILL AUTOBOOT™

13@ SLEEPS:RETURN

L3

132 REM ==== PRINT OIRECTORY **
- -

133

134 PRINT"CCLEARI";SSC(B):PRINT"W
ILL I PRINT CRUSONIDELETEDCRUSOF
F1 FILES?":D0:GETQAS:LOOF UNTIL
QAas="Y"ORDAS="N"

135 GOSUBE183:CLOSEZ: DU=-4: GOSUEBLE
9-CLOSEL:CLOSEZ: RETURN

136 :
137 RER
138

wsss OFLETE FILES ==*®

138 GOSUB219:5SC=1:SC%="DELETE":G
Osue 271

14@ CLOSELl:RETURN

141 -
142 REM
143 :
144 PRINT"CCLEARI™;S$(1@): IDS=HE
¥$¢ INTCRNDC@)*655353 ) [0S=N10SCI

DS 2,2):DCLEAR: DIS="":SES=" ,":I
FOS =@THENBEGIN

145 PRINT"CHOMEICDOWN]™; CHRS(27)
. "@THIS DISK HAS BEEN FORMATTED

BEFORE™

146 FRINT"EHDHE]EDDNN][DDWN]";EH
REC27)1"ECONTINUE C([LRUSONIY/NCRUS
OFFJ>": 10%=""

147 D0:GETAS:LO0P UNTILAS="Y"ORA
F="N"

148 IFAS="Y¥"THENSES=" C[RUSONIOLD
IDCRUSOFF1": GOTO15@

149 PRINTEES; "CLHOMEICOOWN]";CHRE
{27); "BFORMAT CANCELLED":SLEEF3:

GOTOE23

15@ BEND

151 INPUT"FORMAT IN 1541 DR 1571
MODE 1571CLEFTICLEFTICLEFTICLE

FTICLEFTICLEFTI" ;DN

152 IFDM=1541THENMS="U@>N@"

153 [FDM=157 1 THENMS="U@>M1"

154 PRINT"CUPI"CHRSC27)"@": INPUT

"INPUT MEW DISK NAME DISK#CLEFT

JCLEFTICLEFTICLEFTICLEFTICLEFTIC

LEFTI"; NMS

155 PRINT"CHOMEILDOWN]"; CHRS(27)
. "BPRESS RETURN FOR QUICK DIRECT

ORY": PRINT"CLEAROUT OR ENTER NEW
ID FOR"

1SE DO: INPUT”FULL FORMAT ON DISK
. OI%

157 LOOP UNTIL LENCDIS)<=20R ASC

(015)=0

158 IFDIS=CHRS(13)THEN1G®

159 IFDIS<>""THENIDS=DIS%:SES=" ,

ses= FORMAT DISK ®*%=**

16@ PRINT"CHOMEICDOWN]™; CHRS(27)
; "EFORMATTING :—"NME; SEE; IDS

161 OPEN1S,8,15:PRINT#15,M%: PRIN

T#15, "N@: "+NMS+"  "+10%

162 PRINT#®15, "u@»n1":CLOSELS

163 PRINT"C[HOMEICDOWN]";CHREC27)
."BDISK 15 READY FOR UsgE"

164 IFOS<>@THENBEGIN: PRINT"LHOME

JCD0OWN]* ;CHREC(27)"EDISK ERROR oc

CURRED "

165 PRINTCHRS(15);CHRSC(7);0S5
166 PRINT"TRY AGAIN C(CRUSONIY/NLC

RUSOFFI2™

167 DO:GETAS:LOOP UNTILAS=YY"ORA

§="N": IFAS=-"N"THENPRINT "ABORT ING
OPERATION"

168 IFag="Y"THENPRINT"OK": BEND:G

oTolEe

163 SLEEP3: RETURN

17@ :

171 REM *®%» UaLIDATE DISK *=*=*
172 PRINICHRS(7);:SCNCLR :PRINT

S5C11)

173 PRINTCHRS(15); "CDOWNICOLLECT
ING A DISK CaAM DESTROY"

174 PRINTCHRS(151; "DIRECT ACCESS
FILES:- ":PRINT™ CONTINUE CRUSO
MICY/NICRUSOFFI"

175 OO:GET A%:LO0OP UNTILAS="Y"OR
AS="N"

176 IF As="¥"THEMPRINT"CUPICUFIL
UP1":CHREC(27I"EBOK : VALIDATING O
IEK“:EDLLECT:FL!-““:EDEUB!E?:SLE

EP3:.OCLEAR: RETURN

177 FRINT"[UF]EUP]EUFIEUF]";EHRS
C277); "B0OK: - CAMCELLED":SLEEP3:RE
TURM

178 :

179 REM wwe=s EN] PROGRAR #****
18@ :

181 SCHCLR: PRINT"END PROGRAN : -
ARE ¥OU SURE?":D0:GETA%:LOOP UNT
1L AS="Y"ORAS="N"

182 IFAas="Y"THENCOLOR®, 12 : COLOR

4,14 :COLORS, 14 CLR:GRAPHIC RGRE(

ﬁ],I;EERPHTEELE.NEU:SVSIE?EH:ELE

E RETURN

1B3 :

184 REM =+=# QOCLEAR & CHECK ERED
RS

185 :

186 DOCLEAR

187 PES=BES+"DISK ERROR ;="+05E:
IF OS THENCHAR1 @, 24, PES, 1 : S5LEEF

3. PRINTCCLEAR]™: GOTO23

188 RETURN

1B3 :

19@ REM ==+ GET OIRECTORY *=%*
181 -

192 PR&="":0OPENZ,D0V :PRINTH#2, "Dl
SK NAME: - . 1F =128 AND ST TH

EM PES'EES*ERHEEEJ:CHQRL,E,E&,PE

5,1;ELEEPE:SENELR:DU'3:ELD5EE:ED

10192

193 DFENIE,E,IE:DFENE,E,E,"#":IF

DETHENPHINTEHFS(?);CHHE(ISJ;QES:

SLEEP4: RETURN

194 PRINT#1S,"U1";5;0;18;@: FRINT
#15. "B-P":5; 114

195 DD:GET#E,RE:FRINTHE,#$;:LDDF
UNTIL AS=CHRSC16@): 00: GETH#S,AS:

LOOP UNTILAS<>CHRS$C1E60)

196 PRINT#2," 1D:-";AS;:D0:GETHS
AS:PRINTHZ,A%; : LOOP UNTIL AS=CH
RE(160)

197 PRINT#2, "FORMAT:-";:D0:GETH#S

,ﬁﬁ:FE[NTﬂE,HS;:LUUF UNTIL A%$=CH
RECIE@]:PRINTHE;FERI'lTDE@;FHINT
i, "[s s]". . NEXT

198 PRINT#2, "FILEIYFE TRACK SECI
OR"," NAME BLOCKS
LOCATION™ .FORI=1TOB@: PRINT#2,
"Cm #®#]". NEXT

199 TR=18:5E=1:PT=TR:PS5=5E

208 PRINTH#1S, "Ul™;5;@;TR;5E

2@1 PRINT#1S, "B-P",5,0:GET#5, TRS
,SES:TR-QSE{TREJ:SE'QECKSESJ

202 B=2:FORN=1T08:PRINT#15, "B-P"
i5; B

203 EET#E.RE:Z'QSE[HS}:IFZQ}EQNH
E—IEE}ETHENE'E—lEE:ELEEIFE(?@THE
NZ2=2-128B

204 IFDﬁE'"N”ﬁNDE'ETHENEDTDEIE:E
LSE PRE=PRE+TYS(21+" "

205 EETHS,RE:TK-QEE[QS]:IFTK'BTH
ENEI*:ELEEIFTK?ETHENFHS-PRS*STES
(TK):ELSEPRE-PRS+" "+STRECTKD
206 GET#E,RS:SK‘HEC(HE}fIFEK)BTH
ENPRE‘PRS+STF$(SK}1EL5EFH5-FR5+"
"+STRE(S5KD

207 PRE=PRS+" ":FORL=
BTEIB:EETﬂE.ﬁs:PRS'FR$+95:NEXT1:
o8 FORI=19TO2E: GETHS ,AS:NEXT: LD
=aSCIAS) : GETHS, AS: HI=ASC(ASD: I=L
O+256=HI

209 1F1<=-STHENPRE-PRS+" "+STRS(
[1:ELSEIFI<=99THENPRS=FPR5+" "+5T
REEIj:ELSEFRﬁ‘PRS*ETRE(I}

218 IFZ<>@THENPRINT#15, "U1l";5;@;
TK;EK:FEINT#!E,"B—F";S;E:EEIHE,Q
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$5:L0O=-ASCCAS) : GET®S AS: HI=-ASC(AS)
:lA=L0+256*H] : PRE=PRE+"

"+STRECQD
£11 FPRINT#Z,PRS
2l2 PRINT#1S, "Ul"™;S;@;FT;PS: B=H+
J2: PRS="": NEXTN
213 IFASC(TREI<*@ATHENFT=TR: PS=SE
: GOTO200
214 FORJ=1TOBR@:FRINT#EZ, "[s *]1": :
MEXTJ: PRINT#2: CLOSES
2ls NUS=CHRSC(A): OPEN1 8,0, 'S0 5%
E'":GETH1, A%, A% A%, AT, AT, AT
216 GET#1 A% IFAS<> ""THENZ1E
217 GET#1,A%, A%, A%, BS:BC=-ASCCAS+
MNUS)+ASCCBS+NUS I *256
2lB PRINT#2,CHRS(27)"-"CHRE(1)1"*
*mt.-BC; "w#e Bl NCKS AUAILABLE "C
HRSC27)"—"CHRS$(@):CLOSE1l:CLOSE1S
:SLOW: IFDU=3THENPRINT "PRESS A KE
¥":00:GETAS: LOOFWHILEAS="": RETUR
N
219
2280 RERN
eel
2c2 OPEN1S,B8,15,"I@":PRINTH#1S, "M
-R"CHRSC(1B)CHRE(@)ICHRS (22 : UTS=""
223 FORI=1TO2:GET#15,A%: UTE=UTS+
AS: NEXT
224 IFUTE=-FLSTHENCLOSELS: RETURN
225 FLS=UTS:CLOSELS
226 FAST:FORXT=@TOL120:NAS(XT)=""
:NEXT
227 OPEN1,B8,@, "$@": IFDSTHENSLOW:
GOSUB1B7:SLEEP4: RETURN
ec8 CO=-8
229 SCNCLR:GET#1,AS,AS
230 GET#1 A% AS: IFAS=""THEN SLOW
:RETURN
231 GET#1,Aa% 6 BS
232 GET#1,A%: IFAS=""THENGOTOZ30
233 IFAS=-CHRS(34ITHENBEGIN: CO=CO
+1
234 A%S="":00 UNTIL AS=CHRSC(3I41:G
ETH1,A%: IFAS<>CHRE (34 ITHEN NASC(C
O)=NAS(CO)+AS%

cd5 LOOP:BEND
236 GOTO232
c3d7 SLOW:RETURMN
238
233 REN #=*=s GFT BYTES FROM DISK
ey
4@
241
242
4
243

244
245
4B
247
248 :
249 GOSUE 302

258 FORXT=2T0CO:PRINT"CHOMEICDOW
NICODDWNICODWNICDOWN ]

..

GET NAMES wwew

SCNCLR:GET#1,AS, AS
GET#1,AS,AS: [FAS=""THENGOTO3

GET#1' A%, BS

GET#1,A%: IFAags="
RETURN

“"THENGOTOZ24Z

éEH ssss SFIECT NANHES =®==

251 PRINT"CHOMEIC DDWHICOOWNICDOOW
NICOOWN]™; CHRE(27),; "BREMAME :-";
NARSC XTI, ™ [RVSOMICY/N/CICRVYSOFF ]

o2 DD:GET Aa%:L0O0OF UNTILAS="Y"OR
AS="N"ORAS="C": IFAS="C"THENPFRINT
"OK:- CANCELLED™:SLEEP3:GOTO257

253 IFAE="Y"THENEBEGIN:NEE(XTI=LE
FTE(NASCXT), 147+CHREC1G@X+": ";FL
PR

254 RENAME D@, (NASCXTI) TO CMESEC
XTy,Uu8 :BEND

255 IFDSTHENPRINTCHREBC(7);CHREC1S
J:CHARL1,D,24,05%,1:SLEEPE: GOSUEL
83:FRINT"CUPI"CHREC27I"E™

256 MEXT

257 RETURN

[=i=1= -
253

- -

REM #w#s CHAMGE ALL MNAMES ==

262

©bl SCHCLR:IF CO=1THEM:PRINTCHRS
C7);CHRSC152"N0O FILES ON THIS OI
SKk":S5LEEP3: RETURN

cb2 PRINT"CURRENT DISK
"SsNASC1Y; "LRVSOFFD ID
UTS: PRINT

e63 PRINT"THIS PROCEDURE WILL RE
NAME ALL FILES™

cE4 PRINT"CONTIMNUE CRUSONICY/NIL
RUSOFFI":D0:GETAS: LOOPUNTILAS="Y
"ORAS=""M"

cbS IFAS="N"THENRETLRN

266 FLE="":FORXT=2TOCO: PRINT"CLHO
MEJCDOWNICDOWNICOOWMIC DOWMICHANG

:=CRUSON]
 —CRVSOMND ™

ING :—";NASCXT)+"
267 NES(XTI=LEFTSC(NASCXT), 14)+CH
REC16@)+": "

268 RENAME D@, (NASCXT)) TO C(NESC
XT1), U8

269 IFDSTHENPRINTCHRE(7);CHRS(1S
):CHAR1,@,24,05%,1:SLEEPL: FRINT"
CUPI"CHREC(273"B": NEXT: ELSE NEXT
272 RETURN

271 -

278 REM
273 :
274 GOSUB3DE

275 PRINT:PRINT:FORXT=2TCCO

276 PRINT"[HOMEIC DOWNICDOWNICDOW
NICDOWNICDOWNI";SCS; " :-";CHRS(2
730" ;NASCXTI; " CRUSONICY/N/CILR
USOFF3J"

277 DO:GET A%:LO0OP UNTILAS="Y"OR
AS="N"0OR A$="C"

278 1FAS="Y"ANDSC=1THENSCRATCH
NASCXT)):FL$="".GOTO284

279 IF AS="C"THENPRINTCHRS(15);C
HRS(7); "OK:- CANCELLED":GOTOZBR
280 IFAS="Y"ANDSC=8 THEMEBEGIN;QU
$="":PRINT"[HOME]L DOWNIC DOWNI L OO
WNICDOWNICOOWN] ™ ; CHRSC27) ; "RENTE
R NEW NAME FOR ";NASCXT): INPUT 0
Us

281 IFQUS=""THEN2B7

282 NESCXT)=0US

283 RENAME DO, (NASCXT)) TO C(NESC
XT)),U8 :FL®="":BEND

284 IFDSTHENBEGIN:PRINTCHRS(7),;C
HRS(15):CHAR1, @, 24, 0SS, 1

285 IFSC=@THEN CHAR1,@,23, "BLANK
NAME TO HOUE ON OR RE-ENTER NAM
E":SLEEPS

286 SLEEPZ:DCLEAR:PRINT”CUPILUP]
CUP1"CHRS(27)"@": BEND: GOTO2B0
287 NEXT:PRINTOSS:DCLEAR: RETURN
288 SLEEP3: RETURN

289 -

290 RER
291

292 FAST: IFREGR(@)=STHENWINDOWD,
@,79,24: ELSEWINDOW®, @, 39, 24

293 IFER=SANDDV=4THENDU=3:SLOW:E
LSEIFER=5THENSLOW: PES=BES+ERRS(E
R):CHAR1,®,24,PES, 1:SLEEP3

234 FL$=-"".G0TO23

295 -

296 REM **=s READ DATA FOR MENU

- L

REMAME

wsse FRROR TRAP sess

287

288 FORXT=4TOYU: READ S$CXT)

233 D0:SSCXT)=" "+5E(XTI+"

3@2 LOOP UNTIL LENCSSCXT)1=>30
321 SHECXTI=LEFTSC(SSCXT), 3@ : NEXT
: RETUREMN

ez :

303 REM ==+ PRINT DETAILS ON SCRE
EN ==

Ll

3@5 SCNCLR:PRINT"CURRENT DISK
[CRUSONI" ;NAREC1); "(RUSOFF1 10 :-C
RUSONI"; UTS: PRINT

d@E IF CO=1THEM:PRINTCHRSC7);CHR
F(152"NO FILES ON THIS DISK":SLE
EP3: RETURN

3d@7 PRINT "CHOMEJCDOWNICOOWWISEL
ECT FILEWAMES TD ";SCS

A28 RETURN

329 :

310 REH ssss
LA X R

311 REM **e= DELETE/RESTORE FILE

'E B

e -

313 GOSUB 317:RETURN

314 -

315 REN wewse
L2 T 3]

316 -

317 SCNCLR

318 OPEN1S,8,15, "1": IFDSTHENSCNC

LR:GOTO1BE

319 OPENS,8,5, "#”: PRINT"CCLEARIC

RIGHTICRIGHTICRIGHTICRIGHTICRIGH

TICRIGHTICRIGHTICRIGHTICRIGHTICR

IGHTICRIGHTICRIGHTIFILETYPE EDIT

OR":TR=18:SE=1

320 PRINT#15,"Ul1".5:@;TR;SE: PT=T

R:PS=SF

321 PRINT#15, "B-P",S,0:GET#S, TRS

,SES$: TR=ASC(TRS): SE=ASC(SES)

322 B=-2:FORN=1TOB:PRINT#15, "B-P"

:5;B

323 GET#S,TS,DTS,0BS

324 T=ASC(TS):DB-ASC(DBS): DT=ASC

(DT$): IFOT=@THEN33S :REM LAST NA

ME NO TRACK

325 IFT>@ANDT-12B<ETHENT=T-128:L

=" * . GOTD327

326 IFT>@ANDT-192<GTHENT=T-192:L

$="LOCKED "

327 PRINT"CHOMEICDOWNICOOWNICOOW

NICDOWNICOOWN] “CHRSC27 ) "@BFOUND

-": PRINT

328 FORI=-1TO1B

328 GETHS,AS: IFAS=""THENAS=CHRS(

@3

332 PRINTAS:

331 NEXTI:PRINT" [s *]CRUSONI1":L

$;TYS(T); : GOSUB338: B=B+32

332 IFKES="G"THEN337

333 NEXT N

334 IFASCCTRS)<>@THEN32@: REM NOT

LAST DIRECTORY SECTOR YET

LOCK /UNLOCK

FILETYPE EDITOR

335 CLOSES REM CLOSE

336 CLOSE1S: REM EVERYTHING
337 RETURN

338 :

333 REM w==s= GET ELECTION #%ss
34 :

341 KES="":PRINI"CHOHEJCDOWNICDO
WNICDOWNICOOWNICDOWNIC DOWNIC DDWN
JCDOWNICDOWNICRYSONILLCRVSOFFI=L0O
Ck [RUSONIUCRUSOFFI=UNLOCK CRYSO
NIOCRVSOFFI=DELETE CRUSOMIRLRUSO

R B T L D T A T 5 M . P g M A A A 0 eSS P A - 2
e ———
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FF1=RESTORE"

342 PRINT"CRUSONIOCRUSOFF1=QUIT"
.. INPUT” [RUSONIRETURNCRUSOFF1 =
NO CHANGE";KES

343 IFKES=""ORASC(KES)=@ THENRE
TURN

344 [FXES<> "L"ANDKES<> "U"ANDKES<
> "R"ANDKES<> "0 "ANDKES<> "@" THEN34
1

345 1FKES="0"THENCLOSES: CLOSELS:
RETURN

346 IFKES="L"THENT=ASC(TS$)OREY
347 IFKES="U"THENT=ASC{T$IAND191
348 IFKES="D"THENT=@

349 IFKES$="R"THENGOSUB3S3

350 -

351 REM **syRITE MODFCTION TO DI
SK---

3sz -

353 PRINT#1S, "B-P";5;B

354 PRINTHS,CHRS(T);

355 PRINT#H1S, "U2";5;@;PT;PS

356 IFKES="R"THENBEGIN:PRINT"IT
1S ADVISABLE TO COLLECT"

357 PRINT"THE DISK TO ENSURE A U
ALID BAM":BEND

358 FORXT-@TOS@Q@:NEXT: RETURN

3589
360
3B :
362 PRINT"CHOMEIC DOWNICDOWNICDOW
NICDOWNICDOWNI "CHRSC27)"@"; : FORX
T=@TO4%: PRINTXT; ": =" ; TYSC(XT): NEXT
XT

353 PRINT"SELECT FILETYPE TO RES

REM SELECT TYPE OF FILE

TORE™: INPUTX
364 IFYX*40RX<@THENPRINTI"CUPI™:GO
TO363
365 T=X+128: RETURN
366 DATARENAME FILES, INITIALIZE
DRIVE,DISPLAY OIRECTORY ,MAKE A B
00T DISK,PRINT DIRECTORY
367 DATADELETE FILES,FORMAT A DI
SK,CDLLECT,LUEKKUNLDCK FILE,OELE
TE/RECOVER FILES,OUIT,SELECT COL
ORS
358 DATAPUT COLON AFTER F/NAME.R
EnNAHE FILES,GO TO MAIN RMENU
369 REM
372 REM SELECT SCREEN COLORS
371 RERN
372 SCNCLR:L1%=" [s UILs =1[s *1]
[e %](s *1C= *][s *J[s *1[s *J(s
#3Cs *]1[s *][s *J[= #][s *][s *
1ts *]1(s *1[(s *][s *1(s *=1[=s *]1[
8 *][s *][s *][s *JC(s *1[s *]ls
#]fs *1fs ®][s *][s =]1[= *]1[s *]
[s *]1[s 1"
373 L2%=" [s JILs *1Ls *=1[s *]1[s
#][s *]C=s =*][5 *1[s *1(s *](s *
1fs *I1(s *1C= *1[s *J[s *1[s *1C
e *][g *][s *])[s *]1[s *1[= *I[s
#Jj[g #](s *1[= *]1[s *1[s *I1[s *]
[s *1[s =])(s *J[s *](s *1(s *lls
K1l
374 SCNCLR:PRIMTL1%E: PRINT " [s -
] COLOR SELECTION HMEMNU
[s -1":PRINTLES
375 wiNDOW@,12,33,23
376 SCHNCLR: PRINTLL1S:PRINT

¥

[s -

1 SELECT SCREEN COLOUR

[s -1":PRINTL2S: INPUTS: IFS<1
ORS> 1E6THENPRINTERRS(14) : GOTO376:
ELSECOLORY,S

377 GOSUB3390

378 IFAS<> "Y"THEN37E

373 REM FRGR{@)=STHENCOLOR
6,5: ELSECOLOR®, S

38@ SCNCLR:PRINTL1S:PRINT ” [s -
] SELECT BORDER COLOUR

[s -1":PRINTL2S: INPUTB: IFB<1
DORB> 16THENPRINTERRS( 14) : GOTO38@:
ELSECOLORY, B
381 GOSUB3SE
382 IFAS<> "Y"THEN3BO
383 REM COLORY,B
384 SCNCLR:PRINTL1S:PRINT
1 SELECT PRINT COLOUR.

[s -1":PRINTL2S: INPUTPP: IFPP
<10RPP> 16THENPRINTERRS(14) : GOTO3
84 : ELSECOLORY, PP
385 GOSUB39@

386 IFAS<> "Y"THEN3BY

387 REM  COLORS,S

388 COLOR4,B:COLORS, PP:COLOR (RG
R(@3),5: IFRGR(D)-STHENWINDOW®, @,
79, 24: RETURN: ELSEWINDOW®, @, 39, 24
: RETURN

389 AS="": INPUTAS: [FAS$=""THEN3E9
.ELSE RETURN

39@ SCNCLR:PRINTL1S:PRINT
1

"

[a -

" [R--
IS YOUR SELECTION OK?

[s =1":PRINILZSS

381 GOsSuUEB3B3

332 RETURN

T T e A T e Y S e A S S SR T R T
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New Characters
on the MPS 801/3

Fed up with your MPS 801/3 character set? Now you can

l ' 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 (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
o 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 of

different character sets more easily and
they would take up less memory.

Presented here is that program, with
a few extra frills. It is not very difficult
to use, is as fast as it can be, because the
printer is operating in bit image mode,
and also uses up very little memory.

The character sets take up $0300
(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 with the
LISTINGS article. Make sure that you
SAVE the program to tape or disk before
You RUN it.

If the program finds any errors when

design your own characters.

you RUN it it will indicate the line where
the error has occurred. When you've got
everything going O.K.. type:

SYS 52603
to mitialise it, or
SYS 32600

to switch it off, which I doubt will be
necessary. If you use RUN
STOP/RESTORE, you’ll have 1o
re—initialise it. Nothing should appear to
have happened after initialisation. You
can now use the printer as normal, but
everything will be printed through the
driver.

There are a few more things that you
may need to know:

OPEN X)Y.7 will print in UPPER
CASE/lower case, as normal.

OPEN XY will print in UPPER
CASE only (shifted letters will be printed
In lower case.)

CHRS(2ZT)CHRS(SET) — selects the
character set, where set is the most
significant byte of the start address of the
set 1.e. If the start address of the character
set 1s SFC00 (64512), the most significant
byte is 64512/256=252.

CHR%(18) will print in inverse
characters until you de—select it with
CHR5(146)

CHRS(8) — will print in Bit Image mode
until you de—select it with CHR$(15)
CHRS(14) will print in enhanced
characters until you de—select it with

CHRE(15)
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All of the above CHRS$ codes must

be printed after a PRINT(No.)X
instruction, where X is the logical file
number (see printer manual), and Y is the
device number (normally 4).

Printing Rubbish

It you have typed in the Driver 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 under the KERNAL ROM)
provided that the start address divided by
256 gives a whole number.

OIS MYy Ag

On your own

If you plan to design your own character
sets, you'll find the following information
useful:

When designing the characters, each
number in the list of data stands for one

h
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row which is printed. The format 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.D.G.s (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 will be
printed, if it's NOT, then it won't be. This
makes it possible to define character scts
of different widths, or even a proportional
set. The maximum width of a character
is 8 rows, the normal MPSB803 character
width is just 6 rows,

Now let me try to clarify what I've
just said: Look at Figure 1, from that you
can see that because bit 7 is SET, row 0
will be printed. In fact, if you look
carefully at it, you can see that nothing
will be printed, but 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 *M" 1
have designed would be:

DATA 128.191.130,140,191.00

NLQ?

I have thought of one way of producing
a form of NLQ (?77) on this printer:

First, print out your 1ext,
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. If you do this just slightly
wrong, you'll get double images of every
letter, extremely annoying, but, do it
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 B0l but we
haven't been able to test it with them all.
The program is not designed to work
together with commercial software. If you
want to try it go ahead, but, we can't
guarantee what the results will be.

Figure 1

Bit Value Row: 01234567

) e L T OF000**00 This
Iaaid  ohsisccedne 0**0 **0 0 example
. L 4 C0*0*0 * 00 shows
3 - S O*0*0*00 M’

. [ R —— 0O*000*00 from
i AP o O*000D*00 the
s 64 . 00000000 Descender
7 128 Smamuesn * & % % % % (3 () set.

128 130 130 O

191

140 191 0O

PROGRAM:

DESCENDER LOR

AE

88

08

52

43

7D
63

5F

17

15

FB

72

CE

c4

91

DA

4E

84

100 EEM * DRIVER CANNOT BE R
ELOCATED *

110 Sa=52500

120 B=0:FORX=0TOL1l1:READA:B=B
+A:POKESA+X, A NEXT:SA=5A+X:R
EADA: [FA=-BTHEN120

130 I[FA>OTHENPRINT"DATA ERRO
R IN LINE"PEEK(63)+PEEK (&4)*
256

1000 DATA 76.51.205.169,0,14
1.150.205,141,151.2ﬂﬁ.141.1ﬁ
37

1002 DATA 152.206,.141,153,.20
5,141,155.255,160.205,159,64
,1958

1004 DATA 140,39,3,141,38.3,
96.172.157.206,173,156,1324

1006 DATA 206,140,39,3,141.3
8,3,96,234,141,148, 206,1395

1008 DATA 165.154,201,.3, 208,
6,1?3.145.205.?6.22,231.1593

1010 DATA 176.3.76,219,241.1
73,148,206,72,32,95, 205, 1646

1012 DATA 76,243,205,173,152
,206,208,33,173,155, 206,208,
2038

1014 DATA 46,173,148,206,201
,27.240,13,173,151.206.240.1
824

1016 DATA 55,173,148,206.141
,154,206,169,0,141,151,206.1
750

1018 DATA 104,104.104,24.96.
173,148,206,201.15,208,5.138
]

1020 DATA 169.0.141.152, 206,
104,104,104,76,168,255.173,1
652

1022 DATA 148,206,141,155,20
6,240,225,169,32,32,243, 205,
2002

1024 DATA 206,155,.206,208.24
6,76,128,205,173,148,206, 201
.2158

1026 DATA B,208.6,141,152,20
6.76,145,205,201,14,208,1570

1028 DATA 6.141,153,206.76.1
28,205,201.15,208,11,169,151
9

OoF

E8

46

02

12

c?

c1

BE

BC
B4

18

99

AS

32

B3

AR

B3
DF

El

1030 DATA 0.141,153.206,141,
152.206,76,128,205,201,18,16
27

1032 DATA 208,6,141,150, 206,
76,128,205,201,146,208,8,168
3

1034 DATA 169,0,141.150,206,
76.128,205,201,16.208.6,1506

1036 DATA 141,155.206.76.128
L 205,.96,201,32,144,24,201.16
o9

1038 DATA 96,176,6,56,.233,32
L76,24.206,201,192,144.1442
1040 DATA 10.201,224.176.6.3
6.233,128.76,24,206.169,1509

1042 DATA 15,32,168,255.104,
76.168,255,133,.251,165,1685.1
8oO7

1044 DATA 201,255.208,10,165
,251,201,32,144,4.73,96,1640

1046 DATA
252.6,251
1048 DATA
2.173,154,
7

1050 DATA
6,142,148,
753

1052 DATA 255,160.7.120,32,1
38,206,177,251.153.159,206,1
864

1054 DATA 136,16,248,32,138,
206,88, 200,185,159,206.16.16
30

1056 DATA
L2,73.127.
63

1058 DATA
g.255, 200,

133.251,16%9,0,133.
,38,252,6,251,1742
38,252,6.251,38.25
206.24,101,252,174

133,252.140.14%.20
206,169.8,32.168.1

18,174,150, 206, 240
174,153, 206.240.17

3,32.168,255,.32,16
192.8.208,228.1749

1060 DATA
B,206,173
1903

1062 DATA 24,96,165.1.73.7.1
33,1.96.0,0,0,5%6

1064 DATA 0,0.0.0.0.0.252.0.
202.241,0,0,.695

1066 DATA 0.0.0.0.,0.0.0.0.0,
0.0.0,=1

172.149,.206.174 .14
.155,206,208,.2,104,

YOUR COMMODORE SERIOUS USERS GUIDE
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PROGRAM: DESCENDER SET

| 7@
| BC
Yz

23
24

58

4@

CD

03

oc

o4

El

77

El

33

32

13

4@

7C

E3

B3

FF

38

Ca

12

36

20

13

RE

10@ REM * DESCENDER =

118 SA=B4512
12@ PRINT"ESC CODE FOR SET =
CHRS(27)CHRS( "SA/256") "
13@ B=Q:FORX=BTOl1l: READA:B=H
+A: POKESA+X , A: NEXT: SA=SA+X: R
ERADA: IFA=BTHEN130
14@ IFA*@THENPRINT"DATA ERRO
R IN LINE"PEEK(G3)+PEEK(GY )"
256
lope DATA 128,128,128, 128, 12
8,128,0,2, 128, 128,128,222, 13
?&
lg@2 DATA 128,128,02,0,128,13
2,131,128, 133 131,0,0, 1838
1004 DATH 128, 148 15@ 148,19
9,148,0,2, 128,132,17@,255, 16
3?
1006 DATA 170,144,0,0,128,17
7,137,164,163,128,0,0, 1211
iawﬂ DATH 128,148, 1?@ ess,17
@,162,0,9,128,128, 128, 132, 15
HE
121@ DATA 131, iz8,@,@,128, 15
6,162,193, lEE 128,0,0, 115%
1@12 DHIH 128,128, 133 1EE 15
E,128,2,2, 128, 17@,156,139@, 15
35
i214 DATA 156, 178,8,0,128, 13
€,136,190,136,136,0,0, 1188
1915 nnrn 128,128, 1EE 192,17
E,128,2,@,128, 136 , 136,136, 14
IE
1218 DATA 136,136,2,0, 128,12
B,128,176,176, ic8,@,@, 1135
laem nnTn 128, 16@, 1&& 136,13
2,13@¢,8,8, 128, 15E 177,173, 14
EE
l@22 DATA 163,158,02,0, 128,12
B,1E2,191,16@, lEE e,0, 1218
IBE& DHTﬁ 128,178, 159 169, 16
9,166,@,@,128, 145, 161, 161, 15
?&
le26 DATA 165,155,0,0,128,13
E,14@,138,1591,136,0,0, 1183
1@25 DATA 128, 151, 155 165, 16
5,153,@,@,128, 156, 166, 165, 15
%E
1830 DATA 165,152,0,9,128,12
2,129,1685,133,131,0,0, 1152
IBHE DﬁTn 128, 154, 155 , 165, 1B
5,154,0,@, 128, 134, 169, 169, 15
31
1234 DATA 153,142,0,8,128, 12
8,128, 164, 1EH 128, l a 1135
1@35 nﬁTn 128 lEE,lEE,lEE,lE
a,leﬂ,m,m,1ea,135,1&a,153,1&
=T
1838 DATA 162,128,0,0, 128, 14
8,148, 148, 148,148,0,0, 1158
1m&l UHTH 128, 162, lEE 148,13
6,128,@,2,1268, 130, 125 155 14
20
1842 DATA 133,130,@,0, 128, 15
B,161,173,1E69,134,0,0, 1186
1mﬂ& DATA 128, 144, l?a 170,17
2,186,0,0 IEB 181,164, 162, 16
15
1246 DATA 1E62,156,@,@, 128,15
E,162,162, 162, 62,0, 0, lESB
la&E DATA 128, 155, 1EE 162, 16
4,191,@,9,128,156,170, 170, 15

EB

oe

22

ch

1B

46

a0

45

Bl

B

[=1%]

=)

o7
ES

68
75

4g

AS

BE

FB

aF

3JE

B2

=]}

BE

&8
2C

83

4a

B7
1850 DATA 17@,140,0,2,128,12
B,132,192,133,129,0,0,1150
1252 DATA 128,14@,210,210,21
@,190,0,2,128,191,132,130, 16
1]

1@54 DATA 130,188,8,08, 128, 12
B, 164,189, 160,1°8,0,0, 1215
1256 DATA 128,128,192, 197, 18
9,128,0,0,128, 191,135, 140, 15
57

1258 DATA 146,16@,@,0, 128,12
B,161,191,160,128,2,0, 1202
186@ DATA 1268,190,130,188,13
@,168,0,2,128,190, 132,130, 15
34

1862 DATA 130,188,0,0, 128, 15
E,162,162,162,156,@,@, 1244
1264 DATA 128,254, 146, 162, 16
2,156,@,8,128, 156, 162, 162, 16
16

1866 DATA 146,254,0,0, 178,19
@,132,130,130,132,0, 8, 1242
1268 DATA 128,164,170,170,17
@,144,@2,@,128, 130, 159, 162, 15
25

1@87@ DATA 162, 144,0,0,128,15
B,1E6@, 160, 160,190,0,0, 1262
1872 DATA 128, 142, 144, 160, 14
t,142,2,@,128, 158, 16@, 152, 14
=1z |

l@74 DATA 16@,158,2,0,128, 16
2,182,136, 182, 162,0,0, 1278
1876 DATA 128, 142, 208 208,20
a,15ﬂ,a,a,139,152,1?&.1?@,1?
22

1878 DAaTA 166,162,2,0,128,12
B,255,193,193,128,0,0, 1353
8@ DATA 128,168,130, 169, 16
3,162,@,@,128,128,193,193, 16
28

l@82 DATAm 255,188,8,0, 128, 12
8,13@,1891,130,128,0,8, 1218
1884 DATA 128,136,156, 136, 13
6,136,@,2,136,136, 136,136, 13
72

1286 DATA 136,1365,0,0,128, 18
B,138,137,1368,188,0,0, 1189
1@B8 DATA 128,161,131, 165,16
S,154,@,@,128, 158, 161, 161, 15
72

103@ DATA 161,146,0,0,128, 16
1,181,161,146,140,90,0, 1234
1@82 DATA 128,181,191, 165,16
S,1E1,@,8,188, 161,191, 165, 15
1E

1834 DATA 133,129,08,0,128, 15
8,161,161, 169, 185,0,0, 1284
1836 DATA 128,191,132,132,13
£,191,@,8,128,128, 161,191, 15
14

1238 DATA 161,128,08,2, 128,14
t,160@,161,159,129,0,0,117@
118@ DATA 128,128,191, 140, 14
6,161,@,2,128,161, 191, 161, 15
3s

l11@2 DATA 160,176,08,2, 128,19
1,13@,14@,13@,191,0,@, 1245
1l@4 DATA 128,191,130,132,13
E,191,08,2,128,158, 161, 161, 15
16

11@6 DATA 161,158,0,0,178, 16
1,181,169,137,134,0,0@, 1239
1198 DATA 12B,158,161,169, 14
5,174,2,@,128,161,191, 137,15
S8

3a

8C

'

oe

4B
= H

=4
a4

BB

111@ DATA 153,166,2,@,128, 14
6,165, 165, 165, 152, 0, 0, 1240
1112 DATA 128,131,161,191,16
1,131,0,0,128, 159, 160, 162, 15
10

1114 DATA 16@,159,0,0,128,13
5,152,160, 152,135,0.@8, 1181
1116 DATA 128 .159.16@. 155, 16
®,159,0,@,128,161,179, 140, 15
3

1118 DATA 179,161,0,@,128,13
1,164,188, 164,131,0,@, 1246
1120 DATA 128,163,177,173, 16
3,177,@,2,136,136, 136, 255, 16
4y

1122 DATA 136,136,@,0,0,85, 4
2,85,0,0,0,0,484

1124 DATA @,0.0 ,@,127,0,0, 0,
2,4,60,4,195

1126 DATA £8,2,0,0,8,62,65,9
3,85,65,62,0, -1

PROGRAM: MODERN SET

CE

90

42

23

04

Bl

44

06

55

86

66

Cc5

D3

60

1%

ac

27

81

100 REM * MODERMN =

110 SA=63744

120 PRINT"ESC CODE FOR SET =
CHR$ (27)CHR$("SA/256") »

130 B=0:FORX=0TO11 :READA: B=R
+A:POKESA+Y A :NEXT:SA=SA+X:R

EADA : IFA=BTHEN130

140 IFA>0THENPRINT"DATA ERRO
R IN LINE"PEEK(63)+PEEK(64) *
256

1000 DATA 128.128,128,128.12

8.128,.128,0,128,128,172,175,
1499

1002 DATA 128.128.128.0,128,
134.135.128,134.135,128.0,13

06

1004 DATA 128,138.186.191.13
B,lgl.133.0.125,1?4,1TD,255,
1837

1006 DATA 170,186,186,0,128,
179,187,152,132.180,179.0,16

79

1008 DATA 128,188,191,165,17

3.144,168,0,128,128,128,133,

1674

1010 DATA 131.,128,128.0,128,
188,250,225,193,128,128.0.16

27

1012 DATA 128,128,193,225.25
0.188,128.0.128,170,156, 190,
1884

1014 DATA 156,170.128.0.128,
136.136.184,190,136,136.0.15
1 ]1]

1016 DATA 128.128,128,208,17
6.128,128.0,128.136.136,136,
1560

1018 DATA 136,136,128,0,128,

126,128,176,176.128,128,0,13
92

1020 DATA 128,160,176,152,14
0,130,129,0.128,184.191,169,

1687

1022 DATA 165,163,191,0,128,

128.184,191,128,128,128,0.15
34

1024 DATA 128,184,185,169,16
9.173,175,0,128,160,169, 169,

>
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72

35

AF

D2

15

90

1F

D4

ac

62

05

72

&F

F9

9C

Al

ca

99

D7

FD

ES

BE

B7

Al

FC

1809
1026 DATA 169,191,184,0,128,
143,140,136,184,190,136,0,16

01

1028 DATA 128,175,173,169,16
9,185,184,0,128,184,191,169,
1855

1030 DATA 168,168,184,0,128,
129,129,185,185,133,131,0,15
40

1032 DATA 128,184,191,169,16
9.173,191,0,128,143,139,137,
1752

1034 DATA 185,191,128,0,128,
128,128,148,148,128,128,0,14
40

1036 DATA 128.128,128,212,18
0,128,128,0,128,128,152,180,
1620

1038 DATA 226.193,128.0.128,
148,148,148,148,148,128,0,15
43

1040 DATA 128,128,193,226.18
0,152.128,0,128,131,129,217,
1740

1042 DATA 217.139,143,0.129,
158,161,173.173,169,142,0,16
04

1044 DATA 128,184,191,137,13
7.139,191,0,128,191,185,169,
1780

1046 DATA 171.175,184,0.128,
184,191,161,161,163,179,0,16
97

1048 DATA 128,184,191,161,16
2.164,184.0,128,184,191.171,
1848

1050 DATA 169.169,160.0,128,
184,191,139,137,137,128,0,15
42

1052 DATA 128.184,188,162,16
1,161.185,0,128,184,191,136,
1808

1054 DATA 136,140,191,0.128,
126,184,191.131,128,128.0.14
B85S

1056 DATA 126.184,184,160,19
1.131,128.0,128,184,191.136,
1745

1058 DATA 140,154,185,0.128,
184,191,160,160,176.176,0.16
54

1060 DATA 128,184,191,129,14
3.129,191,0,128,184,191,129,
1727

1062 DATA 129,131,191,0,128,
184,191,161,161,163,191,0.16
a0

1064 DATA 128,184,191,137,13
7.139,143,0,128,184,191,161,
1723

1066 DATA 169,147.175,0,128,

184,191,137,153,171,143,0,15

98

1068 DATA 128,144.166.169.16
9,187.187.0,.128,129,185,191,
1783

1070 DATA 129,131,131.0.128,
184,191,160,160,163,191.0.153
68

1072 DATA 128,152.191,160.,16
0,147.143,0,128,184,151,160.
1744

1074 DATA 184,163,191,0,128,
176,187,140,140,139,176.0,16
24

B3

FD

B3

41

80
D9

9D

1B

18

ac

ORA

BO

F&

B6

E4

79

AD

A7

A9

01

EB

87

ce

1C

7E

E&

1076 DATA 128,143,135.184.18
4.140,143,0.128,160.177,185,
1711 ’

1078 DATA 169,165.163,0.128,
128,248,255,193,128,128,0.17
05

1080 DATA 128,160,184,191.16
9,171,163,0,128,128,192,249,
1863

1082 DATA 255.128,128.0,128.
132,242,255,130,132,128,0.16
58

1084 DATA 136,136,136,168.18
6,156,136,0,0,0,0,255,1309
1086 DATA 255.0.0,.255,128,18
4,191,137,137,139,191,0,1617

1088 DATA 128,191,185,169.17
1,175,184,0,128,184,191,161,
1867

1090 DATA 161,163,179,0.128,
184,191,161,162,.164,184.0,16
77

1092 DATA 128,184,191,171,16
9:169,160,0,128,184,191,139,
1814

1094 DATA 137.137,128,0,128,
184,188,162,161,161,185,0,15
71

1096 DATA 128.184,191,136,13
6.140,191,0,128,128,184,191,
1737

1098 DATA 131.128,128.0,128,
184,184,160,191,131,128,0,14
93

1100 DATA 128,184.191,136,14
0,154,185,0,128,184,191,160,
1781

1102 DATA 160.176,176,0,128,
184,191,129.143,129.191.0.16
07

1104 DATA 128,184,191,129.12
6 131,191,0,128,184,191,161,
1747

1106 DATA 161,163,191.0,128.
184,191,137,137.139,143,0,15
74

1108 DATA 128,184.191.161.16
9,147,175.0,128,184,191,137,
1795

1110 DATA 153.171.143.0.128,
144.166,169.169,187,187,0.16
17

1112 DATA 128,129.185,191,12
9.131,131,0,128,184,191,160,
1687

1114 DATA 160.163.191.0,128,
152.191.160,160,147,143,0,15
95

1116 DATA 128,184,191,160,18
4,163,191.0,128,176.187,140,
1832

1118 DATA 140,139,176,0,128,
143,139,184,184.140,143,0,15
16

1120 DATA 128,160,177.185,16
9.165,163.0,128,128, 248, 255,
1906

1122 DATA 193.128.128,0.128,
160.184,191,169,171.163.0.16
15

1124 DATA 128,128,192.249.25
5.1268,128,0,128,132, 242, 255,
1965

1126 DATA 130.132.128.0,136.
136,136,168,186,156.136.0.-1

PROGRAM:

ITALIC SET

&0
94
42

23

04

5D

El

cC

04
&R

ac

AS

El

85

E1l

88

BO
52

03

1C

oc

ju:]

A3

SE

21

86

A2

FS

&3

100 REM * ITALIC *
110 SA=62976
120 PRINT"ESC CODE FOR SET =
CHR$ { 27) CHR$ ( "SA/256") "
130 B=0:FORX=0TO11:READA:B=B
+A: POKESA+X,A:NEXT: SA=SA+X:R
EADA: 1FA=BTHEN130
140 IFA>OTHENPRINT"DATA ERRO
R IN LINE"PEEK(&63)+PEEK(64)*
256
1000 DATA 126.128.128,128,12
E.lZE,G,D.lZS.lEE,lQE.144,13
60
1002 DATA 140,131,0.0.128,13]
3,131,125,133.131.0.0.1055
1004 DATA 144,244.156.247.15
6.151.0.0,123.125.164.234.1?
52
1006 DATA 171.146,0.0.128,17
5,137.1?3,164,131.0,0.1226
1008 DATA 128,144,172,234.17
1,130.0,0,128,128.128,133.14
96
1010 DATA 131.128.,0.0,128,12
5,152,164.194,129.ﬂ.0,1154
1012 DATA 128,128.192,161.14
6,140,0,0.125.1?ﬂ,156.19ﬂ.15
39
1014 DATA 156,170,0,0.128,13
6,135.19D,136.136.D,D,llBB
1016 DATA 128,128,128.208.17
E,IRB.G,D,lZE.IBE.135,135.14
32
1018 DATA 136.136.0,0.128,12
E,lZﬁ.lTG,l?ﬁ,lZE.O.D.llﬁﬁ
1020 DATA 128.160,144,136,13
2.136.0.0,128.lﬁﬁ,l?ﬂ,161.14
45
1022 DATA 1459.142,0.0,128,12
E,150.186.16?,12B.U,D.1183
1024 DATA 128.176.170,169.16
9,134.D.ﬂ.128.144,lﬁ1.155,15
44
1026 DATA 155,129.0.0,128.13
ﬁ,140.1?3,15?.139.0,0,1154
1028 DATA 128,144,.166.165.16
5,153,0.0,123.156,15&.165,15

36

1030 DATA 165,153,0,0.128.16
0.145,137.133,131,0,0.1152
1032 DATA 128.144,170.165.16
5,154.0,0,128,166,169,169.153
58

1034 DATA 153,142.0,0,128,12
B,144,148,132,128,0,0.1103
1036 DATA 126,128,208,180.13
2,128,0,0,128,136,148,162,14
78

1038 DATA 161,129.0.0.128.14
4,148,148,1468,132,0.0,1138
1040 DATA 126,160,161.145,13

B,132.0.0,128,128,194,153,14

&7
1042 DATA 137,
B,161,173,173,

1044 DATA 128,
6,174.0.0,128,
01

1046 DATA 164,
2.164,162.162.

134,0.0,128,15
169,142.0,1375

184,.164.162,14
176,174.165.16

152,0,0,128.15
148.0.0.1232
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(64 UTILITY

mh

8C

55

SA

15
035

o7

1C

4D

cB

AG

58

qF
4D

53

£

65

78

64

47

1A

3E

47

78

5D
890

2C
9C

11
7A

37

1048 DATA 128,156.162.162,15
6.163,0,0.128,152,172.170.15
49

1050 DATA 170.132,0.0.128.19
2.200,.190,137,129,0,0,1278
1052 DATA 128,204,210,210.17
0.158.0.0.128,160,158,133. 16
59

1054 DATA 164.152.0,0,128,12
B,1BD,172,165,129,0,0,1218
1056 DATA 12B.176,192,180.14
1,129,0.0,128,160,.158, 137,15
29

1058 DATA 180.162,0,0,128,12
B.1B4,166,165,131,0,0,1244
1060 DATA 128.188.130.140,16
2,156,0,0,128,176,142,132,14
82

1062 DATA 178,140.0,0,.128,18

4.164,162.146,140,0.0,1242
1064 DATA 128.248,150.162,16
2.156,0.0.0,136,148,210.1500

1066 DATA 178,158,128.0,128,
162,158,132,130,132,0.0, 1306

1068 DATA 128.160,164.170,17
0.146,0,0,128,128,180,174,15
a8

1070 DATA 165.144.0.0.128.18
4,166,160,152,166,0,0,1265
1072 DATA 128.152,166,160,14
4,142,0,0,128.188,146, 184,15
38

1074 DATA 144.142.0,0,128.16
0,150,136,180,130,0,0,1170
1076 DATA 128,204,210.200,18
8.130,0,0,128,160,178,170, 16
96

1078 DATA 166,146,0,0,128,22
4,220,195,129,129,0,0,1337
1080 DATA 128.200,248,206.20
1,192,0.0,128,192,192,225.19
12

1082 DATA 157.131.0.0.128.12
8.228,154,135,130.4.0,1195
1084 DATA 136.136,136,.168,15
4.140,0,0.136,136.136, 136,14
14

1086 DATA 136,136,0,0,128,15
6,162,161,157,163.0,0,119%
1088 DATA 12B,184.167,165,16
5,154.0.0,128,156,162,161,15
70

1090 DATA 161.146.0.0,128,18
4,167,161.145,142.0.0,1234
1092 DATA.128,184,167,165, 16
5.129.0,0.128,184,135,133,15
18

1094 DATA 133.129,0,0,128,15
6.162,225,169,154,0,0.1256
1096 DATA 128,184,135,132,18
8,135,0.0,.128,128,160,185,15
03

1098 DATA 167.129,0,0,128,15
2,160,161,153,135,0,0,1185
1100 DATA 128.184,143,148,16
2,129,0,0,128,184,166,161,15
33

1102 DATA 160,144,0,0,128,19
0.129,142,161,158,0,0,1212
1104 DATA 128.184,135,129,18
5,134.0.0,128,156,162,161,15
02

1106 DATA 145,142.0.0,128.18
4,143,137,137,134,0,0,1150

B2

CE

40

SF

Cco

D&

66

a4
BB
C3

4F

1108 DATA 128,156.162,169,14
5.174,0,0.128,184,143, 153,15
42

1110 DATA 169,
4.162,165,165,
1112 DATA 128,
9.129.0.0,128,
42

1114 DATA 184,135.0,0.128,15
2.167,160.144,143,0,0,1213
1116 DATA 128,158,161,152, 16
0,.159.0,.0,128,160,147.140, 14
93

1118 DATA 140.179,128,0,128,
182,201,200,150,129,0,0,1477

134.0.0,128,14
153.0.0.1220

129,185.135,12
152,167.160,14

1120 DATA 128,162,177.173.16
3.145,0.0,.136,.136,136, 255,16
11

1122 DATA 136,136,0.0.0,0,0,
0,0.0,0,0,272

1124 DATA 0.0.0,0,0.0.0.0.0,
0.0.0.0
1126 DATA
0.0.0,-1
1128 DATA 128,128

0.0.0.0,0.0.0,0.0,

T A e e A T T T P R S T

PROGRAM: GOTHIC SET

04

39

az

D1

Al

2C

1E

C5

AE

&7

A3

54

100 REM * GOTHIC ~

110 SA=61440

120 PRINT"ESC CODE FOR SET =
CHR$(27) CHRS ("SA/256") "

130 B=0:FORX=0T0O11:READA:E=B
+A:POKESA+X, A:NEXT: SA=SA+X: R

EADA: IFA=BTHEN130

140 IFA>0THENPRINT"DATA ERRO
R IN LINE"PEEK(63) +PEEK (64) *
256

1000 DATA 128,128,128,128.12
B.128,128,120,128,128,128, 22
2,1630

1002 DATA 239,126,128,128.12
8.138,135,130,128,138,135,123
0,1685

1004 DATA 148,254,190,148,21
2.190,190,148,128,164,174,23
5,2181

1006 DATA 235.1B6,146.128,12
8,227,17%,152.140,230,227.12

8,2106

1008 DATA 128,146,.183,237.15
7,178,168,236,128,128.128,12
B.,1945

1010 DATA 138,135,130.128.12
B8,128,156,190,227,193.128,12
B8,1809

1012 DATA 128,.128,193,227.19
U.IEE.125,123.136,170,19ﬂ.15
6,1930

1014 DATA 156,190.170,136.12
B,136,136,150,190,1356,136,12
88,1832

1016 DATA 128,128,240,224.19
2,128,128,128,128,144,136,14
0.1844

1018 DATA 136,.136,136,136,12
8.128,128,176,176.192,128.12
8,1728

1020 DATA 128B,160,176,152,14
0.134.131.129,128, 190, 255, 20

54

D9

7A

2C

EB

06

AR

54

oF

C4

D1

45

53

8r

B85

8z

AR

&7

2E

&8

8D

D2

22

92

Fa

1,1924
1022 DATA 197,255,190.128,12
8,136,196,254,191,160,128,12
8,2091
1024 DATA 128,194,227,245,23
3.239,198,1268,128,162,227,20
1.2310
1026 DATA 201.237.182,128.14
4,152,148, 146,255,255,176,12
B.2152
1028 DATA 126,167,213,197,20
5.221,184,128,128,190, 255,20
9,2225
1030 DATA 201,251.176.128,12
8,130,131.243,251,167,131,12
8. 2065
1032 DATA 128,182,237,201,20
1.219,182,128,128,150,175, 20
1.2132
1034 DATA 229,191,158,128,12
B.128,160.180.150.130,128,12
8.1838
1036 DATA 128.128,192,180,18
2,130,128,128,128,136,156, 18
2.1798
1038 DATA 227,193,193,128,12
8.148,148.148,148,148,148,12
8.1885
1040 DATA 128,193.193,227.18
2.156,136,128,128,136,134, 16
3.1904
1042 DATA 235.143,134,128,12
B.190,.193,221,221,209,174,12
8.2104
1044 DATA 128,148,186.170,17
0.150.188,144,128,130,191,19
1.1964
1046 DATA 164.162,158,156,12
8.150,156.190,.162,166,162_14
4,1908
1048 DATA 128.160,156,190,16
2.165,191,191,128,156,150,17
8,1995
1050 DATA 170.238.180,128,12
8,136.196.190.191.149,133,12
9.1968
1052 DRTA 128.172,222,210,20
2.254,188,132,128,130.191.15
9.2116

1054 DATA 132.196.252,.184,12
8.144,168,189,187,160,144, 13
6.2020
1056 DATA 128,160,192,200,25
3.185,144,128,128,130,191,19
1,2030
1058 DATA 168.156,180,144,12
8.192,162.190,191,144,128,12
28,1911
1060 DATA 128,150,158.132,14
D.166,.190,156,128,190,158,13
2,.1868
1062 DATA 194.190,188.144,12
8.220,190,178,.171,190,158,12
§.2080
1064 DATA 128,132,b254,.254,14
6.162,156,140,128,156.158. 16
2.1978
1066 DATA 146,254.254,160,12
8.132,190.190.148,130.134,13
2.1998
1068 DATA 128.196.174.186,17
4.186.145,128,128,140,132, 15
B8,1875
1070 DATA 191,.164,150,128,12
B.156.190.160,144,190,190, 14
4,1935
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C64 UTILITY

#

78

EOD

44

c3

17

73

69

1C

FC

36

o8

Th

E6

36

E4

1C

D1

BS

88

4F

FC

50

BA

03

BF

34

1072 DATA 128.132,142,158.17
6.180,158,142,128.156,158,17
6,.1824
1074 DATA 156,176.158,156,14
4,162.182,156,156,182,162.13
2.1922
1076 DATA 128,132.174.222,20
B.244,190,158,128,129,202, 20
2.2117
1078 DATA 190,186, 144 128,12
B,128,255,.255,193,193,128,12
8, 2056
1080 DATA 128,208,232,254,22
1,201,202,160,128,128,193,19
3,2248
1082 DATA 255,255.,128,128,12
B,132,134,255,255,134,132,12
8.,2064
1084 DATA 128,140,158,191,.14
0,140,140,140,152,152,.152,15
2,1783
1086 DATA 152,152.152,152,12
B,192.188,158,145,.255.190. 16
0,2024
1088 DATA 128.226.191,173.16
5,159,138,128,128,156,190.17
7.1959
1090 DATAR 255.161.146.128.12
B.192,161,191.163,163,191.13
8,2037
1092 DATA 128,156.190.229.25
5,229,161,128,128,192,209,15
0,2193
1094 DATA 191,137.137.130,12
B,188,250,195,211.250,178.12
8.2123
1096 DATA 128,194,190,191.13
3,194,190,15%6,128,192,160,19
0, 2046
1098 DATA 191,146,128,128,12
@8,160,208,193,255.190,130,12
B8.1985
1100 DATA 128,194, 255,216,18
2,226.224,128,128,192,252,19
0,23135
1102 DATA 227,224.192.128,25
2,190,131,190,156,195.190,15
6,2231
1104 DATA 194,191,191.130.19
5,191,190,128,128,192,150.19
1,2111
1106 DATA 201,197,190,159.12
8,196,191.191,145,143,142,12
8,2011
1108 DATA 128,158,191.169.16
5,255,222.192,192,188,190,16
9.2219
1110 DATA 157.183,226,128,1%9
2,182,190, 205,205,190.153.12
8.2139
1112 DATA 128,178.139.207,19
1.191,147.129,128,188,234.19
3.2073
1114 DATA 196,254.191.128.12
B8.132.158,191,224,226,190,15
9.,2177
1116 DATA 128.158.191,196,19
0,.225.252,191,128,192,.227 .21
5,2293
1118 DATA 141,220,243,227.12
8.129.191,254.208,217,206.16
66,2330
1120 DATA 128.160,210,202.23
7.191,187.144.140,140,140.25
5.2134
1122 DATA 255.140.140,140,14

AD

3B

9,149,170,170,.128
8,1825
1124 DATA
5.128.128
0.1916
1126 DATA
0,204,153,
9,.-1

.128.128.12

128,128,
.128,149

128.255.25
,149,170,17

149.149,
179,230,

170.170.23
204.153.17

T L T e e P e M R AR

PROGRAM: CONDENSED SET

62
8n
42

23

04

40
37
2F
Do
DC
41
7E
77
82
54
99
25

26

Fo
79
BB
E3
o7
63
73
3D
1B
4R
D9

41

100 REM * CONDENSED *
110 SA=-62208
120 PRINT"ESC CODE FOR SET =
CHRS(27) CHR&("SA/236") "
130 B=0:FORX=0TO11:READA:B=B
+A:POKESA+X,A:NEXT: SA=-SA+X:R
EADA: IFA=-BTHEN130
140 IFA>0THENPRINT"DATA ERRO
R IN LINE"PEEK(63)+PEEK (64)*
236
1000 DATA 128,128.128,128,0.
0,0,0.128,128,223,128,1119
1002 DATA 0.0.0.0.135.128,13
%.128,0.0.0,.0.326
1004 DATA 255,148,255,128.0,
0.0.0,174,.235,186,128,1509
1006 DATA 0.0.0.0,243.136,23
1.128,0,0,0.0,.738
1008 DATA 255.217.166,208.0,
0,0,0,128,139,135,128.1376
1010 DATA 0.,0.0.0.156.162,19
3,128,0,0.0,.0,639
1012 DATA 193.162,156.128,0,
0.0,0,170,15%6,170.128,1263
1014 DATA 0,0,0.0.136,190,13
&,128,0,0,0,0,5%0
1016 DATA 192,240.176,128,0,
0,0,0,136,136,136,128,1272
1018 DATA 0,.0.0.0.128,176,17
6.,128,0,0,.0.0.608
1020 DATA 176,140.131.128.0,
0,0,0,191.161,191,128.1246
1022 DATA 0.0,0,0,164,191,16
0,128,0.0.0,0,643
1024 DATA 177.169,166.128.0.
0,0,0,161,165,155,128,1249
1026 DATA 0.0.0.0,143,136,19
0,128,0,0,0,0,397
1028 DATA 167.165.153.128.0.
0.0,0,156,166,153,128.1216
1030 DATA 0,0,0,0,129,177.14
1.,131.0,0,0,0,578
1032 DATA 191.165,191.,128,0,.
0.0,0,166,153,142,128.1264
1034 DATA 0,0.0,0.128,148,14
8.128,0.0.0,0,552
1036 DATA 128,212.180.128.0.
0,0,0.136.148,162,128,1222
1038 DATA 0.,0,0,0,148,148,14
8.128.0.0.0,0,572
1040 DATA 162.148,136.128.0.
0,0,0,195,217,135,128.1245
1042 DATA 0,0,0,0,190,217,21
7.222,0,0,0,0,846
1044 DATA 186,170,190,128.0.
0.0,0,191,162,190,128,1345
1046 DATA 0,0.0,0,190.162.16
2,128,0,0,0,0,642
1048 DATA 1920.162.191,.128.0,
0,0,0,190,170,174,128,1333
1050 DATA 0.0,0,0,200,190,13
7.126,0.0.0,0,655

D1

F3
78
9C
D6
2E
c9

AD
12
co
20

2F
21

70

3B
16

Da
42

18

i3

4c
Th
E6
52
92
26
31
62
A7
00
75
&B
ac
61
ES
8B

Cc3

1052 DATA 222.210.254,128.,0,
0.0.0,191,130,.190.128.1433
1054 DATA 0.0.0.0.165.18%9,.16
0.128,0.0.0.0,.642

1056 DATA 160,197,253,128,0,
0,0.0,151,136,182,.128,1375
1058 DATA 0.0,0,0,161.191.16
0.128,0.0.0.0.640

1060 DATA 190,140,190.128.0.
0,0,0,190,130.188,128,1284
1062 DATA 0.0,0,0,190,162.19
0,128,0.0,0.0,670

1064 DATA 254,162,190,128.0,
0,0,0,190.162,254,.128,1468
1066 DATA 0.0.0.0.190,130,13
4,128,0.0.0,0,582

1068 DATA 174,170.186,128,0,
0,0,0,130,191,162,128,1269
1070 DATA 0,0,0,0,158,160,19
0,128,0,0,0,0.636

1072 DATA 158.160,158,128.0,
0,0,0,190,152,.190,.128,1264
1074 DATA 0.,0.0.0,182,136.18
2,128,0.0.0.0,.628

1076 DATA 222,208,254.128.0.
0,0,0,178,170,166,128,1454
1078 DATA 0.0,0,0,255,153,.12
8.128,0.,0,0,0,704

1080 DATA 164.190.165.128.0,
0,0,0,128,193,255,128,1351
1082 DATA 0.0,0.,0,132,191.13
2.128,0,0.0.0,583

1084 DATA 136.156,170.136.0.
0.0,0,126,128,126,128,1110
1086 DATA 0.0.0,0,191,133,158
1,128.0.0,0,0.643

1088 DATA 191.165,187,128.0,
0,0,0,191,161,161,128,1312
1090 DATA 0.0.0.0,191.161.15
8.128,0,0,0.0,.638

1092 DATA 191.165.165,128,0,
0,0,0,191,133,133,128,1234
1094 DATA 0,0,0,0,191.161.18
5.128,0.0.0.0.665

1096 DATA 191,132,191,128.0,
0,0,0,161,191,161,128,1283
1098 DATA 0.0,0,0,176.161.19
1.128,0.0,0,0,656

1100 DATA 191.132.187,128,0,
0,0,0,191,160,160,128,1277
1102 DATA 0,0,0,0,191,134,19
1.,128,0,0.0.0,644

1104 DATA 191.129.190,128.0,
0,0,0,158,161,158,128,1243
1106 DATA 0.0,0,0.191.,137.14
3,128.0.0.0,0,599

1108 DATA 158,161.254.192.0.
0,0.0,191,137,.183.128. 1404
1110 DATA 0,0,0,0,167,165,18
9,128,0.0,0,0,649

1112 DATA 129,.191,129.128.0,
0,0,0,159,.160,191,128,1215
1114 DATA ©0,0.0.0.159.160,15
9,128.0,0,.0,0,606

1116 DATA 191,152,191.128.0,
0,0,0.187,132,187,128.1296
1118 DATA 0.0.0,.0.135,.188,13
5.128,0,0,0.0,586

1120 DATA 185,165,163,128,0,
0.0,0.0.0.0.0,641

1122 DATA 0.0.0,0,0.0.0.0.0,
0,0,0.0

1124 DATA 0.0.0.0.0.0.0.0.0,
0.0.0.0

1126 DATA 0.0.0.0.0.0.0.0.0,
0.0,0.-1
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C64 UTILITY
%

@ |@ |p |- |P ( |8 |h [x |[H|X
00| 16| 32| 48 | 64 | 80 08| 24| 40 |56 | 72 | 88
! 1 ]a|q |A|Q ) 9 | y || Y
0117 | 33|49 | 65 | 81 09254157 |73 89
w12 I ir JE1R " R fd e 1 B2
02| 18| 34|50 |66 | 82 10| 26| 42 |58 |74 | 90
#£ |3 |le |z |E |8 v A B k [ | K |+
03| 19| 3|51 |67| 83 1| 2743 |59 |74 | 7
Sl b |2 T 12 :3 ;4 gu ;5 gg
04120 36|52 | 68|84 The above shows the order in which
1 the information defining the char-
% o e u E u 3 = m ] M I acters is stored, This order has been
05| 21| 37|53 |69 | 8 13129 |45 |61 |76 |93 chosen because it makes the easiest
(therefore quickest) conversion for
& 6 f » F Vv : > n f N = the driving software,
MNOTE: The characters from 96 to
06| 22|38 |54 |70 86 14/30)4 6 78|94 127 cannot be re-defined. The
: driving software prints the normal

! 7 | g w |G | W ¥ ? 0 |- |0 MPS 803 characters, The characters

15| 31| 47 79 | 95 no.96 to 127 are those printed with
W= ] B0 |9 W CHR$(224) to CHR%(255).

h

C64 PLUS DISK Cé64 NO LOAD DIRECTORY 1/1
When goiu have producers 2 ~d PRINTI “INSERT DISK - atlyY KEY
fregram it 1s wise Lo prevent <0 EENTINUE™
cther people from reading your 20 POKE1SB,0:WAIT198.1
disks to see what is on them, ke fe OFEN1,8B,15,"10: ":0PENE B,5. "#
The routine presented here will T:T=18:S=1 . 0%=CHRS(Z>
allow you tao stop the disk 40 PRINT#1. "1 5 0 "T.8
directory Erom being locaded 20 FORI=OTC1:PRINTH#1, "M-R"CHRS( ]
into the computers memory. JCHRS75) :CETH#. BS$:B4=E$+3F:B 1=

The routine forces the disk ASCCES ) : NEXT
drive to keep on reading the BC IFE(QC>=18THENS=E(1):G0T0O40
directory, without actually 70 PRINT#1, K "B-P:.5 J”: PRINT#S,CHF
loading it. S$CTY;CHRS(1>
BC PRINT#1,”U2 5 D 1S INPUTHL
P.A.Eves A,AS: PRINTA%:CLOSELl:CLDSES
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Co64 UTILITY

WRITER

Sell your typewriter and get into serious wordproce

Yy

with with *YC Writer’ an 80 column wordprocessor.

Pu:}pic who know nothing of the joys
and tribulations of 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 of the kind of computer the gas
board, tor example, employs. The use-
fulness of this 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 it for work or for
pleasure can benefit tremendously from
using a wordprocessor. Even if all you
want to do 15 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 or even an

becomes clear

.

hard—Henry Lehmann

4

-

By Bur

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 [ 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 1s that the letters
are much smaller than the ordinary C 64
letters. This is because YC Writer uses
a sort of microprint which is printed on
the high—resolution screen and gives you
¥0 characters per screen row.

This is of course the number of
characters you get on any of the
Commodore printers. So the main

advantage of YC Whriter 1s 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. If you are
unhappy with the way things are and find
it an excessive strain on your eyes, do a
bit of experimenting with different
colours and also with different brightness
and contrast settings on your TV.

To experiment with different
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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
manuil) and the colour will be changed
immediately. Finally, if you are satisfied
with your settings, press “Y" to return
to the text, if not, press "N and the
process will be repeated.

Entering Commands

Most commands to the program are given
with the CTRL key held down and a
single letter being entered, e.g. CTRL+L
for “LOAD textfile”, CTRL+S for
“SAVE textfile” and so on.

Help

If you press function key 1 vou will be
presented with the first 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 | returns you to
the text.

Remember, all of 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 1s on at any moment. Enter a
few words and you’ll see what I mean.

Next to it you get the number of
words you have written so 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 wordcount
press CTRL+U. This will 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 *I"" and a space
in between four stars. These letters tell
you which text entry mode is switched on.
"W stands for “word wrap™” and “J"
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

name “‘no name”. You can change this to
a 16—letter name of your own choice by
pressing CTRL+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 Tabulator

The third line at the top of the screen also
has a practical reason beyond mere
cosmetics: It shows you the tab  position
on each line.

To start with there is a tab point
every 3 characters. Press function key 5
and the cursor will jump forward to the
next tab  position. Press function key 6
and the cursor will jump backwards to the
former tab position.

You can install your own tab-position
anywhere on the line by pressing
CTRL+T. A /" 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.

Entry Modes

There are really two sides to
wordprocessing: you want to enter text
and you want to edit it in the most
convenient manner possible.

For this YC Writer has three entry
modes: word wrap, right hand
justification and insert.

Word wrap means that you can write
your text as if you had one long
continuous line. That is, you can ignore
the end of a line and the computer does
the rest. If you start a word at the end of
the line it will 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 of a word started on the
previous line and will move the whole
word onto the new line. If you enter a
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space, the cursor won't move on, because
the computer knows that the characters
on the end of the line above form a
complete word and are 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+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 flush with the right hand side.
Like word wrap it works automatically as
you write.

Again, you can turn right hand
justification on or off by pressing
CTRL+J. But note: You can have word
wrap without justification to 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 or whole
sentences.

For this move the cursor onto the
paragraph into which you want to insert
something. Then press CTRL+1.

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 to work properly. Don’t worry
about this restructuring of the paragraph!
After you have done your insert and
switched insert off again (as vou should
every time !) the whole paragraph will
automatically be word 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. If 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 off
after you have finished! Otherwise it will
go on wherever you put the cursor.

If vou want an empty line anywhere.
you can insert one by pressing CTRL+A.

_—
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This will move the rest of the textfile
down by one line.

Erasing

Conversely, you can erase the line the
cursor is on by pressing CTRL+B. This
maoves 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 will also be used for
marking out a block which you want to
be moved or copied. It works like this:

Block -set

Move the cursor onto the first line of the
block you want to mark out. Press
CTRL+G. You will 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 ot a
block starting at line 4.

Next move the cursor to the last line
of the hlock 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 10, 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+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 rid of the whole
textfile and start afresh press CTRL+E.
Since this is a pretty final command there
is a safety—catch bult into 1it: You will
be asked if you are sure about erasing
everything. If you are not, press “N" and
no harm will be done. If 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 CTRL+0O.

Similarly, if you want to copy the
block: bring the cursor to the line you
want and press CTRL+H.

You will 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. If 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. CTRL+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 formating
characters to mark out the beginning or
the end of a paragraph. With YC 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 80—columns on screen and
on paper are, with most Commodore
printers it looks rather cramped because
it fills 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. It only works on fresh textfile
before you have entered any text. You have
to stick with the margins you have chosen
throughout the textfile and can’t change
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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 F3)
and press CTRL+X.

The margin is demonstrated
graphically by the space on the left being
filled and by the cursor position becoming
column 0.

If you now want to set a margin of
10 characters to the right, again place the
cursor at the appropriate position and
press CTRL+Y. A similar thing will
happen.

For technical reasons there is a rule
(more rules!) to all this: The left margin
has to 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 vour 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 very straight
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 to 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. vou only have to
do this POKE if you are using tape.
Simply POKE 8010,1. If, for any reason,
you want to revert to disk, POKE B010.8.

The disk version of the program
includes a replace facility. You can use
this if you have already saved a certain
document and want merely to replace it
with a changed version.

Since there 1s a lot of discussion
going on in the C 64 community about
the safety of the replace facility and [
seem to belong to the 2 percent of
disk —drive owners where it isn't safe to
use, [ 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 will naturally want your
document printed out.

This is very easy with YC Writer:
Simply get your printer switched on and
ready and then press CTRL+P The
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, you can quit the
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 textfile starts in
memory at location 16020.

There textfile 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 it all in

Entering the programs.

1) Type in each of the programs
prasented here seperately
using the SYNTAX CHECKER
Found on thea LISTINGS page.

2) If using cassette SAVE
WRITER BOOT on a seperate
cassette to the other
programs.

3) LOAD and RUN ¥C WRITER A & B.
When B has Finished it will
SAVE a new program out. IF
using tape this should be
SAVEd after WRITER BOOT.

LOAD and RUN ¥YC WRITER C to
¥YC WRITER O. Wwhen fFinished
a second program will be
SAVEd. IF using tape this
should be SAUEd aftar the
program fFrom 3.

4)

5) To RUN the program simply
LOAD and RUN WRITER BOOT.
This will LOAD the other two
parts and start the program.

PROGRAM: YC WRITER A

2F

SE

AS

4@
7T

“HtC

18

ac

s

13

‘8

31

=18}

F&

26

7@

68

El

0&

5@

15

L@

52

18 BL=34
2

20 FOR L=2 TO BL:CX=@:FOR D=
@ TO 15:READ A:CX=CX+A:POKE

SA+L*16+0,A: NEXT D

3@ READ A:IF A><CX THENPRINT
"ERROR IN LINE";LN+CL*1@):ST
oP

4@ NEXT L:-END

S0 DATA 173,237,3,201,2,240,
3,76,120,31,56, 173, 233, 3, 237
,235, 2023

6@ DATA 3,133,181,173,234,3,
237,236,3,133, 182,238, 181, 20
B,2,230,2369

7@ DATA 182,165,167,133,88,1
33,169,133, 179,56, 165, 166, 22
9,172,133,87,2357

B2 DATA 133,168,133,178,176,
6,198,868, 198, 169, 198, 179, 24,
165,178, 103, 2300

9@ DATA SB8,31,133,178, 144, 2,
238,179,56,173,64, 31,229, 178
,133,73,1892

10@ DATA 173,65,31,229,179,5
,73,144,14,24, 165,178, 109,57
,31,133,161@

118 DATA 178, 144,229,230,179
, 176,225, 56,165, 178, 229,87, 1
33,92, 165, 179, 2645

12@ DATA 229,88,133,93,24, 16
5,168, 101,181, 133,89, 165, 169
, 101,182,133, 2154

13@ DATA 90,32,0,35,32,37,19
3,144, 18,24,173,235, 3,101, 18
1,133,1431

140 DATA B7,173,236,3,101, 18
2,133,88,76, 165,182,173, 235,
3,133,87, 2067

150 DATA 173,236,3,133,88,16
5,168,133,89, 165, 169,133, 90,
165,181,133, 2224

16@ DATA S2,165,182,133,93,3
2,8,35,56,173,64, 31,229, 168,
133,73, 1659

17@ DATA 173,65,31,289,168,5
,73,176, 18,24, 165, 168, 121, 18
1,141,64,1783

18@ DATa 31, 165,169,101, 182,
141,65,31,76,236, 192,24, 173,
B4,31,101, 1782

190 DATA 1B1,141,64,31,173.6
S,31,1@1, 182,141,865, 31, 32,37
,193, 144, 1612

200 DATA 34,24,173,235,3,101
,181,141,235,3,173,236,3, 101
, 182, 141, 1966

21@ DATA 236,3,24,173,233,3,
191,181, 141,233,3,173, 234, 3,
101, 182, 2024

220 DATA 141,234,3,173,232,3
,242,3,76,79,37, 165,171,133,
91, 32,1813

230 DATA 18@,45,76,12@,31,56
,173,235,3,229,168,133,73,17
3,836,3,1934

24@ DaTa 229,1E69,5,73,96, 32,
145,178,20@, 192, 16, 208, 249, 3
2,90,193,2107

25@ DATA 169,13,32,210,.255.3

: LN=5@ : 5A=4315

ED

BE

53

Ba

53

A7

B4

EE

Ca

CS

OE

80

3E
Dy

2,21@,255,96,69, 78, 84,69, 82,
32,7@,1756

260 DATA 73,76,69,78,65,77,6
9,58,32,0,169,2, 76,598,193, 75
, 1203

270 DATA 164,193, 32,68,229,2
4,162,182, 160, @,32,24@, 255, 16
9,147, 160, 2047

28@ DATA 193,32,3@,171,169,9
7,133,178, 169,31, 133,179, 160
,@, 169,32, 1876

29@ DATA 145,178,200,192, 16,
208,249, 32, 164, 193, 169,13, 32
,21@, 255, 32, 2288

302 DATA 210,255, 96,69, 78,84
,69,82,32,7@,73,76,69, 78,65,
77,1483

31@ DATA 69,58, 32,0, 169,0,13
3,204,70,207, 32, 228, 255, 240,
245,201,2143

320 DATA 17,24@,241,201, 145,
24@,237,72,56, 165,211,233, 16
, 168, 1@4, 166, 2512

330 DATA 211,284, 16,240,50, 1
44,48,152, 16,176,25,201,13,2
40,61, 32, 1889

340 DATA 210,255,201,20,240,
47,201,32, 144,202,201, 129, 14
4, 2,73,128, 2229

350 DATA 145,178,208, 192, 32,
228, 255,240,251 ,201, 13,240, 3
1,201,20,240,2675

360 DATA 222,201,157,24@,218
,208,237,201,13,240,17,201, 2
@,240, 165,201,2781

370 DATA 157,24@, 161,208, 202
,136,169, 32, 145, 178, 208, 152,
162, 1,134, 204, 2489

388 DATA 202,134,207,96,0,0,
2,0,0,0,0,0,2,2,@,2,633

392 DATA ©,2,0,0,0,0,0,0,8,0
,0,0,0,0,0,0,0

ca

3B

as

Ac

AC

63

51

E1

BE

iF

PROGRAM: YC WRITER B
12 BL=152 :LN=5@ : SA=4976
3

20 FOR L=@ TO BL:CX=@:FOR D=
@ TO 15:READ A:CX=CX+A:POKE

SA+L*16+D,A: NEXT D

30 READ A:IF A><CX THENPRINT
"ERROR IN LINE";LN+(L*1@):ST
op

4@ NEXT L:PRINT"CDOWN21GET R
EADY TO SAUE AND PRESS A KEY
":POKE1S8,Q:wAlT198, 1

4S5 POKE43,@:POKE4“, 192 POKE4
S,27:POKE4S, 204 : X=PEEK{ 1867 -
SAVE"WRITER1", X

5@ DATA 12@,32,62,196,32,230
,195, 32,12, 196, 169, 0, 141, 152
,2,169,1778

6@ DATA 165,141,20,3,169,194
,141,21,3,169,235, 141,38, 3,1
£9,197, 18@3

7@ DATA 141,39,3,32,152,195,
88,96,173,192,2,240@, 3,76, 41,
195, 1668

80 DaTA 206, 184,2,24@,79, 169
,50,205,184,2,240,3,76,41,19
5, 169, 2045

9@ DaTa 1,141,186,2,165,251,
141,168, 2, 165,252, 141, 189, 2,
173.167,2166
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Ba

96

EB

CC

=151

25

ES

21

BF

aC

83

£4

cCC

CS

BA

33

1E

a4

=T

33

33

BB

F1

Fe

04

@8

1@¢@ DaTAa 2,141,1908,2,133,251
,173,168,2, 141,191 ,2,133, 252
,32,214, 227

11@ DATA 195,1B@,7,177,251,1
53,193,2,174,171,#,8@8,5,9,2
4@, 76,2023

12@ DAaTAa 241,194,9,15, 145,25
1,136, 16,234, 32, 222,195, 169,
20,141,184, 2204

13@ DATA 2,76,31,195,169,@,1
41,186,2,173,19@,2,133,2851,1
73,191,1915

14@ DATA 2,133,252, 16@,7,185
,193,2,145,251,136,16,248, 16
9,70,.141,211@

15@ DATA 184,.2,173,1B8,2,133
851,173,188, 2,133,252, 32,23
4 255,165, 2368

16@ DATA 2@4,208,41, 198,205,
208,37 ,169,20, 133, 205, 164,21
1,7@,207,174, 2454

17@ DATA 135,2,177,209,176,1
7,23@,2@87,133, 206, 32, 36, 234,
177,843, 141,235S

182 DATA 135,2,174,134, 2,165
,2@E,73,128,32,28,234, 165,11,
41,15,1536

199 DaTa 240,10,160,0,132,19
2,165,1,9,32,208,8, 165, 192, 2
@B,6,1728

20@¢ DaTA 165,1,41,31,133,1,3
2,135,734,2@2,1689,118,8,201,
140, 208, 1834

210 DATA 23,198,198,173,17,2
@8, 41,32,208,6,32,152, 195,76
,143, 195, 19@3

2P@ DaTa 32,182,195,1E9,14,3
2,2eg,241,76,126,234,173,2,2
21,8,3,1911

23@ DATA 141,2,221,173,17,20
8,9,3%,141,17,208,173,0,221,
41,252, 1856

24@ DATA 141,0,221, 169,56, 14
1,24,2008,96,173,2,221,9,3, 14
1,2,1607

250 DATA 221,173,17,208,41,2
23,141,17,208,173,0,221,41,2
52,9,3, 1948

26@ DATA 141,@,221,163,21, 14
1,24,2@8,96, 128, 165,1,41,253
,133,1,1735

27@ DaTa 96,165,1,9,2,133,1,
BB,96,1E69,®,133 251, 1659, 224,
133,167@

280 DATA 252,160,8,169,0, 145
,251, 165,251,201 ,63,208,7,16
5,252,201, 2496

£9@ DAaTa 255,208,1,96,23@,25
1,2@8, 62,230,252, 76,E840,135,1
69,908,133, 2546

3IP@ DATA 251,163,204, 133,252
,160,@,173,33,208,41,15,133,
£53,173,134,2332

31@ DATA 2,1@,10,10,18,41, 24
®,5,253, 145,251, 166,251, 224,
232,208,2058

32@ DATA 7,166,252,284,207.2
e8,1,96,23@,251,208,2,230,285
2,76,38,2448

33@ DATA 196,169,0, 141,167 .2
, 169,224, 141,168,2,169,@, 141
,169,2, 1860

34@ DaTAa 169,204,141,178,2,1
E9,0,141,171,2,96,169,@,141,
173,2,175@

Is@ pDaTa 32,214,195%,169,123,
133,251,168, 282,133,252,24, 1
4,172,.2,46,2131

L

AE

21

FC

16

BA

ns

ac

B3

FE

16

AE

CE

BF

Ce

45

36

g4

EB

CS

2

3E

CF

CF

HE

3E@ DATA 173,2,24%,14,172,2,4
E,173,2,84,173,172,2,101,251
, 133, 1464

37@¢ DATA 251,173,173,2,101,2
S2,133,252,173,167,2,133,253
,173,168, 2, 24088

388 DATA 133,254,173,171.2.2
@8,68, 160,0, 162,4,177,253,41
, 15,141, 1962

330 DATA 172,2,177,251,41,24
@,13,172,2,145,853,230,253,2
@8,2,238,2391

42@ DATA 254%,177,.253,41,15,1
41,172,8,177,251,1@,10,12, 1
,13,172,1788

41@ DATA 2,145,253,238,253, 2
@8, 2,230, 254,230,251,208,2,2
3@, 252, 202, 2952

42@ DaTa PRB,2@1,238,171,2,3
2,222, 1985,76,35,197,160,0, 16
2,4,177, 2080

4380 DATA 253,41,240@, 141,172,
2,177,851, 74,74, 74,74,13,172
, 2,145, 1985

44@ DATA 253,230,253,208,2,2
3@, 254,177,253,41,240@, 141,17
2,8,177,251, 2884

4S@ DATA 41,15,13,172,2, 145,
253,230, 253,208, 2,230, 254,23
@, 6 251,208, 2587

46@ OATa 2,230, 252,202, 208,2
@1, 165,253, 141, 167, 2, 165, 254
141,168, 2, 2553

470 DaTA 206,171,2,32,222,19
5,173,169,2,133,251,173,179,
2,133 252, 2286

480 DATA 160,0,173,13%,.2,18,
18,12,108,141,172,2,177,251,4
1,15,1308

49@ DATA 13,172,2,145,251,17
3,171,2,208,8,238, 169,2,208,
3,238, 2803

S@@ DATA 170,2,96,169,@,133,
251,24, 105,64,133,253, 169,28
4,133, 252,2178

512 DATA 1@5,1,133,25%,32,21
4,195,160,0,177,253, 145, 251,
165,253, 201,2539

52@ DATA 63,208,6,165,254,20
1,255,240,15,230,251,208,2,2
3@,c52, 238, c810

532 DATA 253,208,2,230,254,7
6,1@2,197,32,222,195, 169,82, 2
3@,251, 288, 2629

S4@ DATA 2,238,252, 145,251,1
BB, 251,224 ,63,208,6, 166,252,
224, 255, 246, 2935

550 DATA 3,76,138,197,169,0,
133,251,224, 1e5,4@,133,253, 16
g,2e4,133, 2028

S6@ DATA 252,1@5,@,133,254,1
77,253, 145,251, 165,253,201, 2
32,2P8,6, 165, 2800

5780 DATA 2S4,201,207,240,15,
236,251,208, 2,230, 252, 230, 25
3,208,2,230, 3013

58@ DaTa 254,76,178,137,169,
@,141,167,2, 169, 254, 141, 168,
2,168, 192,.8279

58@ DATA 141,169,2,169,207,1
41,17@,2,169,@,141,171,2,96,
141,172,1833

G6R@@ DATA Z2,72,138,72,152,72,
165, 154,201, 3,2490,8, 104, 168,
184,170, 1825

1@ DAaTA 184, 76,202,241, 169,
1,141,192,2,173, 186, 2, 240,30
169,80, 1928

4E

2C

63

11

28

DB

@3

BB

o)

77

AG

=3=]

BC

as

83

7e

AE

F3

40

66

ga

E4

FB

C3

Al

CH

620 DATA 141,1BE,2,173,198,2
,133,251,173,191,2,133,252, 1
6@,7,185,2181

630 DATA 193,2,145,251,136,1
6,248,169,51,14%1,184,2,173,1
72,2,201, 2086

649 DATA 255,208,8,169, 186, 1
41,172,2,76,79, 198,201,284, 1
44 9 55, 2068

5@ DATA 233,64,141,172,2,76
,79,158, 201,192, 144,6,56,233
96, 141, 2034

660 DATA 172,2,201,13,2008,6,
32,246,201, 76,238,201, 201,17
,208,117,2139

670 DATA 173,168,2,201,254, 1
44,73,173,167,2,201,@, 144,66
, 173,171, 2112

680 DATA 2,141,178,2,173,167
,2,141,174,2,173,168, 2,141, 1
75,2, 1643

9@ DATA 173,169,2,141,176,2
,173,17@,2,141,177,2,32,80,1
97,173,1810@

700 DATA 178,2,141,171,2,173
,174,2,141,167,2,173,175,2, 1
41,168, 1812

710 DATA 2,173,176,2, 141, 169
,8,173,177,2,141,170,2, 76, 20
7,198, 1811

72@ DATA 24,173,167,2,105,64
,141,167,2,173,168,2,105,1,1
41,168, 1603

73@ DATA 2,24,173,169,2, 105,
4@,141,169,2,173,170,2, 105, 0
,141, 1418

740 DATA 17@,2,76,238, 201,20
1,19,2e8,6,32,62, 196, 76,238,
201,201,217

750 DATA 2@,24@,3,76,248,199
,173,167,2,141,176,2,173, 168
,2,141,1931

76@ DATA 177,2,173,169,2, 141
.178,2,173,170,2,141,173,2,3
2,246, 1789

772 DATA 201,173,176,2,141,1
67,2,173,177,2,141,168,2,173
,178,2,1878

78@ DATA 141,169,2,173,179,2
,141,17@, 2, 162, 8, 16@, @, 32, 21
4,195,175@

79@ DATA 173,171,2,208,77,17
3,167,2,201,@,208,13,173, 168
.2,2e1,1933

80@ DATA 224,2@8,6, 32,222,139
5,76,238,201,56, 173, 163, 2, 23
3,1,141,2177

B1@ DATA 165,2,173,179,2,233
L@,141,170,2,56,173,176,2,23
3,8,1?1@

B2@ DATA 141,176,2,141,167,2
,173,177,2,233,0,141,177.2,1
41,168, 1843

B3@ DaTAm 2,173,176,2,133,253
,173,177,2,133,254,177.2853,4
1,240, 141,2330

B4@ DATA 18B2,2,173,174,2,133
,851,173,175,2,133,252, 148, 1
72,2,56, 2pa2

BS@ DaTA 165,251,233,8,133,2
51,1E5,252,233,@,133,252,177
251,24 ,46, 2574

B6@ DATA 172,2,42,46,172,2,4
2,46,172,2,42,46,172,2,42,46
, le4B

87@ DATA 172,2,145,2851,46,17
g,8,46,172,2,46,172,2,46, 172
.2,1458
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6C

o7

9a

aF

™

87

2T

F3

4D

AB

SE

4C

AB

36

BB

5B

EF

3

3a

70

aF

70

Fit

e}

c?

BB@ DATA 165,251,205,176,2,2
@8, 200, 165, 252, 205, 177, 2, 288
,183,173,171,2753

B892 DATA 2,208,9,177,253,41,
15,13, 182,2, 145,253, 238, 174,
2,208, 1922

90@ DATA 3,238,175,2,238,176
,2,208,3,238,177,2,202, 240, 1
1,173, 2088

91@ DATA 171,2,24@,3,76,111,
199, 76, 94, 199, 32, 222, 195, 206
,171,2,1939

920 DATA 240,5,238,171,2,238
,171,2,76,238,201, 201,29, 208
,58,173, 2253

893@ DATA 171,2,208,6,238,171
,2,76,238,201,206,171,2,24, 1
73,167, 2056

g4@ DATAa 2,1@5,8,141,167,2,1
73,168,2,105,0, 141,168,2,238
,169, 1591

95@ DATA 2,208,3,238,170,2,1
73,167,2,201,64,208,1@,173,1
68,2,1791

96@ DATA 201,255,208, 3,32,80
,197,76,238,201,201, 141,208,
B,32,246,2325

97@ DATA 201,76,238,201,201,
145,208,53, 162,225,236, 168, 2
,144 .9, 208,2477

980 DATA 41,174, 167,82, 224, 64
,144,34,56,173, 167, 2, 233, 64,
141,167, 1853

93@ DATA 2,173,168,2,233,1,1
41,168,2,56,173, 169, 2, 233, 40
,141, 1704

120@ DATA 169,2,173,170,2,23
3,0,141,17@,2,76,238, 201,201
,147,20e8,2133

121@ DATA 12,32,230,195,32,1

®,196,32,62,196, 76,238,201,
21,148, 240, 2101

1020 DATA 3,76,114,201,173,1
67,2,141,176,2,173, 168, 2, 141
,177,2,1718

1030 DATA 173,169,2,141,178,
2,173,170,2,141,179, 2, 32, 246
201,173, 1984

104@ DATA 176,2,141,167,2,17
3,177,2,141,168,2,173,178, 2,
141,169, 1814

1850 DATA 2,173,179,2,141,17
@,2,173,167,2,133,251,173, 16
8,2,133,1871

1068 DATA 252,160,0, 140,172,
2,162,8,32,214, 195,173,171, 2
,240,9, 1332

1070 DATA 177,251, 141,182,2,
41,15, 145,251,177,251,24,110
,172,2,106, 2047

108@ DATA 11@,172,2,106,110@,
172,2,106,110,172,2, 106,110,
172, 2, 145, 1599

109@ DATA 251,110@,172,2,110,
172,2,11@,172,2,110,1782, 2, 24
, 165,251, 1827

1180 DATA 1@5,B,133,2851, 165,
252,105,0, 133,252, 165,251, 20
5,174,2,208, 2409

111@ DATA 200, 165,252,205,17
5,2,208,1593,173,171,2,240,17
, 173,176, 2, 2354

1120 DATA 133,251,173,177,2,
133,252,173, 182, 2,41, 240, 145
,851,238, 176, 2569

1130 DATA 2,208,3,238,177,2,
173,176,2,133,851,173,177,2,

2C

a5

oo

4YE

BB

BR

36

CE

YA

2R

g =

E2

26

54

A

7

03

15

EB

26

EB

c@

cB

7B

SE

DE

133,252,2102

1142 DATA 238,174,2,208,3,23
8,175,2,14@,172,2,173,171, 2,
249,95, 1949

1150 DaTa 177,251,141,182,2,
41,15, 145, 251,202,248, 3,76, 2
3@, 2ee, 32,2188

116@ DATa 222,1895,76,238, 201
,B01,157,208,68,173,171,2,84
@,6,206,171,2535

117@ DaTAa 2,76,238,201,173,1
67,2,201,@,208,1@, 173, 168, 2,
2@1,224,2e46

118@ DATA 208,3,76,238,201,2
3.,171,2,56,173,167,2,233,8,
141,167, 2084

119@ DaTm 2,173,168,2,2833,0,
i41,168,2,56,173,169,2,233,1
, 141, 1664

17@@ DATA 169,2,173,17@.2,23
3,8,141,17@,2,76,238, 201,201
.16@,208,2146

12i@ DaTm S,169,32,141,172,28
,2@1,161,144,5,169, 128, 141, 1

7e,2,001, 1845

1222 DaTAa 32, 144, 30,201,129,
176,P6,56,233,32,141,172.2,3
2,88, 196, 16392

1233 DATA 173,1E67,.2,201,64,2
#B,1@,173,168,2,201, 255, 208,
3,32,80,1947

124® DATA 197, 169,@, 141, 152,
2,76,P439,197,169,8,141,174.2
,169,224,2102

125@ DATA 141,175,2,162,0,17
3,175,2,205,168,2, 144, 12,208
. 31,173,1773

126@ DATA 174,2,2@5, 167,2,24
@,2,176,21,24,173,174,2, 105,
64,141, 1672

127@ DATA 174,2,173,175,2,1@
5,1,141,17%,.2,.232,76, 2,202, 1
73,172,18@7

128@ DATA 2,201,148,2402,72,2
@1,2@,24@,68,173,174,2,141,1
67,2,173,2@824

128@ DATA 175,2,141,168,2,16
9.0.141,171.2,169,@, 141,163,
2,169, 1621

13@@ DATA 204, 141,17@,2,232,
F@e,.249,.8@,24,173,169,2, 105,
49,141, 169, 2834

131@ DATA 2,173,17@,2,105,0,
141,17@.2,76,82,202, 173, 167,
2,281, 1668

132@ DATA B4, 144,1@,173, 168,
2,201,2855,208,3,32,80, 197,396
,B,8,1833

133@ DATA @,0,102,102,6,96,8
5,0,02,2,85,245,95,85,39,17@,
111@

134@ DATA 115,226,234 ,242,79
,B87,4,164,169,112,36,0,0,0,1
8,88, 1554

13s@ DATA 68,33,66,17,17,36,
@,150,246,144,2,39,34.0,0,0,
gs2

1360 DATA 3,52,0,7.0,0,0,0,6
,96,17,34,68, 136,185, 189,713

137@ DATA 153,96,38, 34, 34,11
2,105,18,72,240,113,39, 18, 64
,19,121, 1276

138@ DATA 241,16,116,71,17,9
6,18,78,153, 96,241, 34, 68, 64,
105,150, 1564

139@ DATA 153,96, 105, 151, 18,

43

Fa

91

EB

El

Cc7

Y

=1

8

ac

DS

BA

a6

@F

4B

SA

70

47

B4,6,96,6,96,6,96,6, 100, 18,7
2,1089

1400 DATA 66,16,@,112,112,0,
132,33,36,128, 37, 18, 32, 32, 10
5,187, 1046

1410 DATA 136,112,0,113,117,
112,68,117,85,112,0, 116,68, 1
12,17,117, 1402

1420 DATA B5,112,0,117,116,1
12,3,68,100,64,0,117,87,23,6
B,117,1188

1430 DATA 85,80, 32,34,34,32,
32,34, 34, 36,69, 86, 101,80, 68,
68, 905

144@ DATA 68,96,@,153,153,14
4,8,117,85,80,@,117,65,112,0
117.1333

145@ DATA B7,68,0,117,87,17,
@,116,68,64,0,116,113,112,68
,116,1149

146@ DATA 6B,112,0,85,85,6112
,@,85,85,32,@, 153,159, 144, 0,
85, 1205

147@ DATA 37,80,0,85,87,23,0
,113,36,112,118, 182, 102, 112,
37,79,1123

148@ DATA 6B,240,115,51,51,1
12,2,114,34,34,0,79,64,@,0, 1
5,979

1498 DATA 24@,0,37,87,85,80,
181,87,85,96,117,68,69,112,1
91,85, 1450

1582 DATA B85,96,116,71,68,11
£,116,71,68,64,117,71,85,112
,B5,87, 1424

151@ DATA 85,80, 114,34, 34,11
2,114, 34,42,224,85,66, 101,80
,68,68, 1361

152@ DATA BB,112,159,153,153
,14%, 157,223,187, 144, 117, 85,
85,112,117,87,2103

1530 DATA 68,64,117,85,85, 35
,117,87,101,80,116,71,17,112
,114,34, 1303

154@ DATA 34,32,85,85,85,112
,B5,85,85, 32,153, 153, 159, 144
,BS B2, 1496

155@ DATA 37,80,85,8S, 34, 32,
113,18,68,112,102,111, 246, 1@
2,165, 165, 1555

1SE@ DATA 165,165,102, 102,1@
2,102,0,250,17@, 160, 255, 119,
51,17,255,255,2270

157@ DATA 255,255,0,0,0,02,0,
2.0,0,0,2,0,0,2,2,510@

PROGRAM: YC WRITER C

14

SB

AS

1
aF

5E

10 BL=49 {LN=5@ : SA=S731
2@ FOR L=@ TO BL:CX=@:FOR O=
@ TO 15:READ A:CX=CX+A:POKE

SAa+L*16+0,A:NEXT D

3@ READ A:IF A»<CX THENPRINMT
“ERROR IN LINE";LN+(L*1@1:5T
op

4@ NEXT L:END

5@ DATA 76,105,22,76,206,23,
32,206,223, 16,0, 14@,232,3,13
2,181,1617

6@ DATA 138,182, E0e, 142,238,
3,16@0,2,177, 168,201, 32,208,8

lIIIlI‘IIIllllIIIl-----__________________________________
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Ba

23

4F

7B

Fe

BS

BO

A7

[=4:]

30

Fa

CC

46

21"

CE

c7

ac

CF

1C

15

as

QE

Bl

0Ee

Ca

Fe

,B00, 204, 2253
7@ DaTA S8,31,208,244,24@,93
,132,183, 132,184,177, 168, 201
,J2,2@8, 38,2329

8@ DATA 204,58,31,176,48,133
, 73,208,177 ,168,201,32,208,2
2,132,183, 2046

9@ DATA 164, 184,145,168, 164,
183,177,168,201, 32,208, 18,20
@,2e4,57, 31,2304

108 DATA 208,244 ,240,17, 165,
73, 164, 184,145, 168,239,183,
3e, 184, 164, 183, 2782

118 DATA 284,57 ,31 . 208,197,1
73,232,3,208, 123, 164, 184, 204
,57,31,176, 2832

128 DaTAa S1,163,32,145,168,2
@e,204,57,31,208,248,173,236
,3,2408,3,2170

13@ DATA 32, 1BE6,45,24, 165, 16
B8,1@9,57,31,133, 168, 144 ,.2,23
@,169,23@, 1893

14@ DAaTA 91, 160,@8,177,168,20
1,32,288,7,c00,177,1668,201,3
2,2840,3, 2065

15@ DATA 76,121,22,96,173,68
,31,240,218,177,168,201,32,2
4@,3,136,1994

168 DATA 208,242, 162,090,208, 1
77,168,157 ,65,3,169,32,145,1
68,c32,c00,2328

170 DATA 204,57,31,208,24@,1
57,65,3,232, 134,181,238, 232,
3,76, 22,2883

180 DATA 22,164, 184,284 ,58,3
1,176,1@, 169, 32, 145, 168, 20@,
294 ,57,31, 1855

190 DATA 208,248,165, 184,133
,183,24,101,181 ,2@5,57,31, 14
4.66,56,173,2159

c@d@ DATA 5B8,31,2259,181,168,1
77,168,201, 32,24@,3, 136, 2@8,
247,132,183, 2334

210 DATa 200,162,@,177,16H,1
57,234, 159,201, 32,208,868, 202,
177,168,201, 2452

2@ DATA 32,249,12,136,1693,3
2,145, 168, 232,200, 204,57, 31,
208,228, 169, 2263

238 DaTa 32,157,234,159,23¢8,
134, 182,24, 165,183,101, 181,1
33, 184,2@8,2,2311

24@ ODAaTA 133,184,164,183,177
, 168, 164, 184, 145, 168, 198, 184
,198, 183, 16, 242, 2691

258 DATA 166, 1B1, 164,184,282
,183 65,3, 145, 168,202, 136, 16
247,166, 182,2416

260 DATA 240,19, 189,234,159,
157,65, 3,2e2, 16,247, 165, 182,
133,181,169,2361

27@¢ DATA @,133,182,240,3,206
,232,3,76,222,22, 165, 166,133
, 168, 165,21186

280 DATA 167,133,169,5E6, 165,
168,229,172,133,168,176,2,19
B,169, 165,171, 2441

£9@¢ DATA 133,91, 165,168,205,
69,31,2@8,7,165,169,205,70,3
1,240, 32,1989

3oe DATR 16@,0,177,168,201,3
g2,208,7,200,177,1668,201,32,2
4@,17,56, 2044

31@ DAaTA 1B65,168B,237,57,31,1
33,168,176,2,198, 169,198, 91,
76,2e9,23,2121

32e DaTm S96,127,127,127,127,
127,127,127,1287,127,127, 127,

127,127,127, 127, 2801
33@ DATA 127,127,127,127,127
,127,127,127,127,127, 127,127
,127,127,127, 127, 2032

34e DaTa 127,127,127,127,127
,32,182,22,169,@,133, 181,133
,182, 141,232, 1962

3S@ DaTA 3,165, 168,133,73, 16
5,169,133, 74, 24, 165,73, 1@09,5
7,31,133,1675

36@ DATA 73,144,2,230,74, 160
,@,177,73,801,32,208, 10,200,
177,73,1834

37@ ODaTa 201,32,208,3,238,23
e.3,172,57,31,177, 168,201, 32
LB40 . 44, 2@39

388 DATAa 136,177,1E68B,201, 32,
24@, 637,173,608, 31, 24@, 32, 162,
@,177, 168, 2042

39@ DaTa 2@1,32,240,4,232,13
6,208,246,134, 181, 162,0,200,
177,168, 157,2478

492 DATA 65,3, 169,32, 145, 168
,200,232,228,181,208,241,173

,232, 3,208, 2488
41@ DATA 3,32,20,30,32,186,4
5,24, 165, 168, 109,57,31,133, 1
68, 144, 1347

42@ DATA 2,230, 169,230,91, 16
®,2,177, 168,201, 32, 208,63, 20
®,177, 168, 2276

432 DATa 201,32,208,1@, 165, 1
B1,24@, 3, 76, 146,25, 76,97, 25,
160, @, 1645

44@ DATA 177,168,201, 32,208,
38,173,68, 31,208, 3, 76,68, 24,
132, 184, 1791

45@ DATA 200,132,183,174,57,
31,164, 183,177, 168, 164, 184, 1
45, 168, 230, 183, 2543

46@ DATA 230, 184,202,208, 241
,172,58, 31,169, 32, 145, 168, 17
3,E8, 31, 24@, 2352

47@ DATA 90,165, 181,240,86, 1
72,58, 31, 166, 181,177, 168, 201
,32,2e8, 79,2235

480 DATA 136,202,208,246,177
,168,201,32,208, 3, 136, 208, 24
7,132,183, 24,2511

49@ DATA 165,183,101,181,133
, 184, 164,183,177, 168, 164, 184
,145, 168, 198, 184, 2682

SP@ DATA 198,183, 16,242, 166,
181, 164, 184, 202, 189,65, 3, 145
, 168, 202, 136, 2444

51@ DATA 16,247,169,0,133,18
1,166, 182, 240,17, 189,234, 159
,157,65, 3, 2158

520 DATA 202,16,247, 165, 182,
133,181,169,0,133, 1682, 76,68,
24,96,56, 1930

53@ DATA 173,58,31,229,181,1
68,177,168,201, 32,240, 3,136,
208,247,200, 2452

54@ DAaTa 162,0,177,168,157,2
34,0,0,0,0,2,0,0,0,0,0,098

6B

A

ag

D1

Al

&0

a4

6B

83

31

Cs

BF

o7z

@3

50

B7

19

B7?

s

63

EC

3F

PROGRAN: YC WRITER D

14 1@ BL=485 :LN=50@ :SA=B521

SB 2@ FOR L-@ TO BL:CX=0®:FOR O=-

AS

4@
7E

ac

ED

oA

4C

41

2B

1@

FO

a1

C4

caA

1C

7B

o3

4F

=

Aac

A3

cB

83

#B

CE

@ TO 15:READ A:CX=CX+A:POKE

SA+L*16+0,A: NEXT D

3@ READ A:IF A><CX THENPRINT
"ERROR IN LINE";LN+(L*1@):ST
op

4@ NEXT L:END

5@ DaTA 159,169, 32, 145,168,2
32,ce0,204,57,31,208,24@, 134
,182,56,173,2390

6@ DATA SB,31,229,181,133,18
3,76,34,25,165,168,72, 165,16
9,72, 165, 1926

7@ DATA 91,72,32,384,46, 104,
133,91,104, 133,169, 104,133, 1
68,56, 165, 1825

82 DaTA 168,237,57,31,133,16
B,176,2,198,169, 32,20, 30, 196
,91,32,1742

90 DATA 186,45S,24, 165, 168,10
9,57,31,133, 168, 144,2,230, 16
9,230,91, 1952

100 DATA 162,0@,16@,@, 189,65,
3,145, 168, 200, 232, 228, 181,20
8,245, 32,2218

11@ DATA 18E,45,96, 165, 166, 1
33,168, 165, 167, 133, 169, 56, 16
5,168,229,172,2383

120 DATA 133,168,176,2,196,1
69,172,58,31,177, 168,201, 32,
2es|, 32, 132, 2057

1320 DATA 184,136,132, 183, 164
,183,177,168, 164, 184, 145, 168
,198,184, 198, 183, 2751

14@ DATA 164, 1B4,19E,172,208
,238, 169, 32, 145, 168, 169, 148,
32,21@, 255, 76, 2566

158 DATA 120,31,127,127,127,
127,127, 127,127,127, 127,127,
127,127,127,127, 1929

16@ DATA 127,127,127,127,127
,127,127,127,127,127,127,127
,127,127,127,127,2032

170 DATA 127,127,127,127,127
,127,127,127,127,127,127, 127
,127,127,127,127,2032

180 DATA 127,127,127,127,127
,127,127,127,127,127, 127,201
,1,208,6, 32, 1845

192 DATA 227,4E,76,12@,31,20
1,2,208,3,76, 106,439,201, 3,20
B,11,1568

200 DATA 173,68,31,208,3, 32,
g3, 22,76,120,31,201,4,208, 11
,173, 1460

210 DATA 68,31,208,244,32,56
,24,76,120,31,201,5,208,3, 76
,19B, 1579

220 DATA 47,201,6,208,3,76,8
2,50,201,7,208,3,76,9@, 35,20
1, 1494

230 DATA B,208,3,76,93, 35,20
1,9,2e8,3,76,246,27,201,1@,2
@8, 1612

24@ DATA 3,76,121,27,201,11,
2ee,3,76,79,37,201, 12,208, 3,
76, 1342

250 DaTa 71,52,201,13,208, 3,
76,4,61,201,14,208,3,76,89,2
B, 1308

260 DaTa 201,15,208,3,76,99,
35,201, 16,208, 3, 76, 184, 36, 20
1,18, 1580

270 DATA 208,4,169,1,208,6,2
@1,19,208,7,169,0,133, 255, 7€
, 74,1738

28@ DaTA 52,201,20,208,3,7E,

97,47,201,21,208,6, 32, 94,51,

76,1393
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C64 UTILITY

a3

&7

BB

33

BF

BA

“4C

33

D@

3B

Al

A

4B

9B

a5

3

EE

4F

70

SE

oe

26

a7z

aF

96

290 DATA 120,31,201,23,240,2
t,201,24,208, 3, 76, 182, 28, 201
,25,208, 1795

30@ DATA 3,76,185,28,201,26,
2e8,3,76,0,35,76, 120,31, 173,
66,1307

310 DATA 31,24@,47,169,@, 141
,66,31,141,67,31,32,60,40, 15
9,0, 1265

320 DATA 141,171,2,169,184,1
41,167,2, 169,224, 141, 168, 2, 1
69,23, 141,201%4

330 DATA 169,2, 169,204,141, 1
70,2,169,32,32, 72,40, 32,63, 4
@,76,1413

340 DATA 126,27,169,1,141,66
,31,133,177,32,60,40, 169,0, 1
41,171, 1484

358 DATA 2,169,184,141,167,2
, 169,284, 141, 168,82, 169,23, 1%
1,169,2,1873

360 DATA 16S,204,141,170,2,1
69,215,32,72,40,32,63,48, 76,
12@,31,1576

37@ DATA 173,67,31,24@,44, 16
9,0,141,67,31, 32,60, 4@, 169, 0
, 141, 1405

380 DATA 171,2,169,200, 141, 1
67,2,169,224,141, 168, 2, 169, 2

5,141, 169, 2060

390 DATA 2,163,204,141,17@,2
.169,32,32, 72,40, 32,63, 40, 76
, 120, 1364

4@@ DATA 31,169,1,141,67,31,
141,66,31,133,177,169,0, 141,
171,28, 1471

410 DATA 169,184,14%1,167,2,1
69,224, 141, 168, 2, 169, 23, 141,
169, 2, 169, 2040

420 DATA 204,141,170,2,169,2
15,32,782,40, 169, 200, 141, 167,
2,163, 284,2117

438 DATA 141,168,2, 169,25, 14
1,169,2,169,204,141,170,2, 16
5,8,14%1, 1813

44@ DATA 171,2, 163,202,382, 72
,4@,32,63,40,76,120,31,173,6
8,31,1322

45@ DATA 24@,47,32,56,24, 169
,@,141,68,31,32,60,4@, 169,0,
141, 1250

46@ DATA 171,2,169,216,141,1
67,2,169,224,141, 168,2, 169, 2
7,141,169, 2078

47@ DATA 2,169,204,141,170,2
,168,32,32, 72,40, 32,63, 40, 76
,120, 1364

48@ DATA 31,169,1,141,68,31,
32,60,40,169,0,141,171,2, 169
, 216, 1441

450 DATA 141,167,2,169,224,1
41,168,2, 169,287,141, 169, 2, 16
9,204, 141, 2036

S@@ DATA 17@,2,169,201,32,72

,40,32,63,40@,32,989,22, 76, 128

,31, 1201

51@ DATA 32,6@,4@, 163, 104, 14
1,167,2, 169,225, 141,168, 2, 16
9,45,141,1775

520 DATA 169,2,163,204,141,1
790,2,169,0,141,171, 2, 169, 80,
133,178, 1900

532 DATA 169,31,133,179, 169,
16,133,211,169, 165, 141, 20, 3,
169, 194, 141, 2043

54@ DATA 21,3,88,32,895,193,1
20,32,63,40,76,120,31,0,0,0,
914

PROGRAM: YC WRITER E

21

5B

AS

4@
45

ac

ar

FE

544

93

7A

o3

SE

94

BE

Ca

EB

3@

3E

cB

3c

Bl

23

2B

10 BL=5@ :LN=5@ :SA=735@
20 FOR L=@ TO BL:CX=@:FOR O=
@ TO 15:READ A:CX=CX+A: POKE

SA+L*16+0,A:NEXT D

30 READ A:IF A*<CX THENPRINT
"ERROR IN LINE”:LN+CL*1@):5T
apP

4@ NEXT L:END

S@ DATA 76,194,28,76,35,29,7
6,9@,29,76,177,23,32,67,29,2
4@, 1283

6@ DATA 3,76,120@,31, 165,172,
248,249, 74, 176, 246, 24, 173,63
, 31,208, 2051

70 DATA 24@,101,172,133,1782,
56,173,57,31,229, 172, 141,57,
31,168, 136, 2069

B0 DATA 14@,58,31,165,172, 14
1,63,31,74%,133,73,17@, 24,173
,59,31,1538

S@ DATA 1@5,8,141,53,31, 144,
3,238,60,31,238,61, 31,208, 3,
238, 1599

18@ DATA E2,31,202,208,231,5
B, 165, 166,229,172,133, 166, 17
6,2,198, 167, 2364

110 DATA 169,0,133,172,32,23
9,44,32,9@,29, 76,120, 31,32,6
7,23, 1235

12@ DATA 240, 3,76, 12@,31, 165
,172,201,79,24@, 247, 74, 144, 2
44, 164,172,2372

130 DATA 14@,58,31,200,140,5
7,31,32,177,29,76, 120, 31, 56,
173,64, 1415

14@ DATA 31,237,69,31,133,73
,173,65,31,237,7@,31,5,73,24
2,1, 1500

15@ DATA 96,165,171,96,173,1
67,2,133,166,133,87,173, 168,
2,133, 169, 2036

16@ DATA 133,88, 166,73,56, 16
5,168,233,8,133,168, 133,87, 1
76,4, 198, 1989

17@ DATa 169,138,88,202, 208,
238, 169, 22,133, 74, 166, 73, 168
, 170,160, @, 2239

188 DATA 145,87,200,192,8,20
8,249,24,165,87,105,8, 133,87
144, 2, 184y

190 DATA 230,88,202,208,231,
24,165, 168, 105,64, 133,168, 13
3,87, 165, 169, 2340

20@ DATA 1@5,1,133,169,133.8
8,198, 74,208,208,596,173, 167,
2,133, 168, 2056

21 DaTA 133,87,173,168,2,13
3,169,133,88,24, 165, 168, 105,
8,133, 168, 1857

220 DATA 133,87,144,4,230, 16
9,230,88, 169, 22,133, 73,56, 16
9,680,229, 2016

230 DATA 172,237,63,31,74,17
@, 169,85, 160, 0, 145,87, 200, 19
2,8,208, 2001

24@ DATA 249,24,165,87,105,8
,133,87, 144, 2,230, B8, 202, 208
,231,24,1987

250 DATA 165,168, 105, 64, 133,
168,133,87, 165,169,105, 1,133
,169,133,88, 1986

26@ DATA 138,73,208,200, 96, 1
27,1287,127,127,127, 127,127, 1
27,127,172,58, 2148

76

43

C3

BE

4B

BE

Az

BG

@c

a8

Fe

CC

AR

3E

41

Ccs

4F

g8

18

cE

7B

E4

BA

27@ DATA 31,177, 168,201, 32,2
4@,1,96,162,@, 134, 1685, 134, 18
7,232,134, 2114

£68@ DATA 1686,16@,8,177, 168,28
@1,32,2@8,13,177, 168, 201, 32,
208,7,200,2138

298 DATA 204,57,31,208,244,9
6,177,168,201, 32,208, 2, 230, 1
BS, 200, 204, 2447

3@@ DATA 57,31,208,242, 165, 1
85,240,207, 172,58,31, 132, 184
,136,177, 168, 2333

310 DATA 201,32,208,5,230, 16
6,136,208, 245, 132, 183,56, 165
, 185,229, 186, 2587

32@ DATA 133,18S,197,186,176
,22,162,1,56, 165, 186, 229, 185
, 133,186, 197, 23939

330 DATA 185, 144,3,232,208,2
42,134, 187, 166, 185, 208, 2, 166
, 186, 164, 183, 2595

34@ DATA 177,168, 164, 184, 145
, 168,201, 32,240, 7, 1986, 184, 19
8, 183,76, 132, 2457

350 DATA 30,158, 184, 164, 184,
169,32,145,168, 198, 184,198, 1
B3, 165, 187, 240, 2629

360 DATA 29,134,73, 166, 187,1
65,186,240,5, 198, 186, 76, 183,
30, 20z, 240, 2300

370 DATA 11,164,18%,169,32,1
45,168, 198, 184, 202, 208, 245, 1
EE,73,202, 208, 2559

38@ DATA 189,96,255,255, 255,
255, 255, 255, 255, 255, 255, 255,
255, 255, 255, 255, 3855

330 DATA 255,255,255, 255, 255
,855,255,255. 2855, 255, 855, 255
, 255,255, 255, 255, 4080

Y@@ DATA 255,255,255, 255,255
855,855, 255, 255, 255, 255, 255
, 255, 255, 255, 255, 4080

410 DATA 255,255,255, 255, 255
, 255,255, 855, 255, 255, 127, 127
127,127,127, 127,3312

42@ DATA 127,127,127,127, 127
,127,127,127,187, 127,127, 127
,127,127,127,127,2032

430 DATa 127,127, 127,127,127
,127,127,127,127, 127,127,127
,127,127,127, 127, 2032

442 DATa 127,127,127,1287,127
,127,127,127, 127,127, 127, 12,
2,2,0,41, 1450

450 DATA @,122,8,8@,79,192,2
27,120,204,@,160,8,1,1,@, 188
, 1390

46@ DATA B2, 155,159,127,8,12
7,127,64,83,58,78,79,32,78,6
5,77,1379

47@ DATA B9,32,32,32,32,32,3
2,32,32,32,127, 127,127,127, 1
27,127,1119

48@ DATa 127,127,127,127,127
187,127,127, 127, 127,127, 127
,76,129,31, 76, 1836

490 DaTA 226,31,786, 14,32, 76,
§1,32,76,7@, 32, 163, 254, 141, 3
3,2e8, 1531

S@@ DATA 169,6,141,134%,2, 141
,32,208, 169,128, 141,138,2, 16
®,7,169, 1747

S1@ DATa @,153,193,2,136, 16,
250,132,125, 194, 32,125, 38,173
,69,31, 1569

S2@ DATA 133,166,133,73,141,
64%,31,173,70,31,133, 167, 133,
74,141,65, 1728
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C64 UTILITY

sC

@8

dB

53@ DATA 31,32,78,40,32,81,4
?,160,80,14@,57,31, 136, 14@,S
8,31,1167

S4@ DATA 169,192,141,59,31,1
69,227,141,6@,31, 169, 120, 141
,61,31, 168, 1911

550 DATA 224,2,2,0,0,0,2,0,0
,2,0,2,0,0,0,0, 204

PROGRAM: YC WRITER F

A7

5B

as

4@
ED

ac

FB

3n

45

oc

20

01

=]

76

5A

AE

51

8C

83

63

B4

EE

12 BL=5@ :LN=5@8 :5A=8151
c@ FOR L=-@ TO BL:CX=0:FOR O=
@ TO 15:READ A:CX=CX+&:POKE

SA+L*16+0,A:NEXT O

3@ READ A: [F A*><CX THENPRINT
"ERROR IMN LINE";LM+CL®*1@):ST
op

4@ NEXT L:END

2@ DATA 141.62,31,169,@, 141,
63,31, 76,14, 32, 173,55, 31, 133
166, 1318

6@ DATA 173,56,31,133,167,17
3,54,31,133,171,173,53,31,13
3,172,173, 1857

7@ DATA 51,31,133,175,173,582
,31,133,176,173,49,31,133,17
3,173,50,1737

8@ DATA 31,133,174,120,32,13
2,194, 32,228, 255, 248, 251, 201
,133,208,3,2367

88 DATA 76,246,54,201,135,20
B,3,76,86,44,201, 135, 240, 24,
201,139, 2070

18@ DATA EEEFBI?E.EE,W"I,J.?E,
141,2,192,4,208,3,76,84,°6,2
01,1529

11@ DATA 134,24@,212,76,138,
32, 32,68, 229, 32, 152, 185, 32, ]
82,195, 169, 2118

120 DATA 49,141,20,3,169,234
,141,21,3, 169,202, 141,38, 3,1
63,241, 1744

130 DATA 141,39,3, 165, 166, 14
1,55,31,165, 167,141,56,31, 16
5,171,141,1778

14@¢ DATA S%,31,1B65,172,141,5
3,31,165,175,141,51, 31, 165,1
76, 141,52, 1744

15@ DATA 31,165,173,141,49,3
1,165,174, 141,5@, 31,96, 255 , 2
55,255,255, 2267

16@ DATA 255,253,255,76, 144,
32,76,61,33,201, 13,208, 3, 76,
94,34, 1814

17@ DATA 201,17,208,3,76,211
, 33,201, 19, 240, 45, 201 .20 . 208
e e

180 DATA 119,46,201,32,208,3
., 76,000 ,58,201, 145,208, 3. 76,

37,34, 1633
1@ DATA 2@1,148,208,3,76,22
®,25,201,157,208, 3,76, 38,33,
201,134, 1932

20@ DATa 208,3,76,123,31,76,
EEH,HI,lE@~173,55,31,1H1,15?
,2,173,167B

218 DATA B@,31,141,168,2,173
,61,31,141,169,2,173,62,31,1
41,170, 1556

220 DaTA 2,169,0,141,171,2,8

ce

49

FD

BD

=1z

77

4F

ac

88

78

aF

7C

27

BE

AB

a5

Ad

03

BE

4B

75

SC

B0

3E

cC8

B,S6, 165, 166, 229, 172, 133, 166
,176,2,1838

230 DATA 198,167, 166,171,240
, 15,56, 165, 166, 237,57, 31, 133
,166,176,2, 2146

242 DATA 198, 167,202,208, 241
,56,165,175,289,171, 133,175,
176,2,198, 176, 2672

25@ DATA 169,0,133,171,133,1
72,382,236, 44, 32, 239,44, 76, 12
@,31, 164, 1796

26@ DATA 175,208,11, 164,176,
Zes,7,164,172,2e8, 3,76, 120, 3
1, 164, 166, 2053

27@ DATA 208,2,198, 167,198, 1
66,198,172, 164, 178, 192, 255, 2
4@,3,76,202,2613

280 DATA 33,165,171,208,37,3
2,66,4@, 32,216, 39, 169, 8, 133,
91,165, 1597

29@ DATA 166,133,168, 165,167
.133, 169,56, 165, 168, 237,58, 3
1,133,168, 176, 2293

302 DATA 2,198,169, 32, 186,45
,120,76,147,33,198,171,120,5
6,173,167,1893

312 DATA 2,233,64,141,167,2,
173,168,2,233, 1,141, 168,2,56
,173,1726

320 DATA 169,2,233,40, 141,16
9,2,176,3,206,170,2,173,57,3
1,74, 1648

330 DATA 170,24,173,167,2,10
5,8,141,167,2, 144, 3,238, 168,
2,238, 1752

342 DATA 169,2,208,3,238,17@
,2,202,208,231,88, 169,157, 32
,21@, 255, 2344

350 DATA 173,58,31,133,172,1
65,175,208,2,198,176,198, 175
,32,236,44, 2176

360 DATA 76,20@5,33,32,218,25
5,32, 239, 44, 76, 120, 31,173, 72
,31,133,1762

37@ DATA 7%,56,173,71,31,237
,57,31,133,73,176,2,198, 74,5
6,165, 1687

38@ DATA 73,229, 166,133,75,1
6S, 74,229, 167,5, 75, 144, 46, 16
2,8,177,1918

390 DATA 166, 133,73, 24, 165, 1
BS,1@9,57,31,133, 166, 144,2,2
39, 167, 165, 1931

402 DATA 171,201,21,208,6,32
,199, 34, 76,25, 34,230,171, 169
,17,32, 1626

41@ DATA 210,255,230, 175, 708
,2.,230, 176, 32,236, 44, 76, 120,
31, 165, 175, 2365

420 DATA 2@8,7,165,176,208,3
,76,12@,31,16@,@, 177, 166, 133
,73,56,1759

43@ DATA 16S,166,237,57,31,1
33,166,176,2,198, 167, 165, 171
208 ,6, 32, 2080

44@ DATA 217,34,76,83,34, 198
,171, 169, 145, 32, 21@, 255, 165,
175,208,2,2174

4S@ DATA 198,176,198, 175,76,
31,34,173,72,31,133,74,56,17
3,71,31,1702

46@ DATA 237,57,31,133,73,17
6,2,198, 74,56, 165, 73,229, 166
133,75, 1878

47@¢ DaTA 1BS,74,229,167.5,7S
,144,69,56,173,57, 31,229,172
,B4,101,1771

7B

98

6F

AR

4D

=1

BA

C?

48@ DATA 166,133,166, 144,2,2
30,167, 165,171,201, 21, 208, 27
165, 172,72,2210

49@ DATA 169,0,133,172,32,19
9,34, 104, 170, 24@, 18, 120, 169,
157,32,21@, 1959

500 DATA 255,202,208,250,88,
76,18@,34,230,171,32,1,42,23
@,175, 208, 2382

510 DATA 2,230,176,169,@,133
, 172,382,239, 44, 32,236, 44, 76,
120,31,1736

52@ DATA 32,60,40,32,66,40,3
2,116,39,32,63,40, 169,21, 133
,91, 1006

53¢ DATA 208, 16,32,60,40, 382,
66,4@,32,216,39, 32,63, 40, 169
,@, 1085

S4@ DATA 133,91, 165,167,133,
169, 165, 166, 133, 168, 56, 165, 1
68,229,172,133,2413

550 DATA 168,0,0,0,0,2,0,0,0
,0,0,0,0,0,0,0,168

PROGRAN: ¥C WRITER G

6E

5B

AS

4@
75

57

6F

36

8s

21

FO

FB

e

GE

20

Bl

1A

1@ BL=S2 :LN=S@ :SA=-8952
20 FOR L-@ TO BL:CX=0:FOR O=
@ TO 15:READ A:CX=CX+A:POKE

SA+L*16+D,A:NEXT O

3@ READ A:IF A><CX THENPRINT
"ERROR IM LINE”;LN+(L*1@):ST
op

4@ NEXT L:END

5@ DATA 176,2,198, 169,32, 1686
,45,96,8,72,138, 72,152, 72, 21
&, 166, 1800

60 DAaTA 93,56,165,87,229,89,
165, 88,229,90@, 144,24, 16@,0, 2
32,196, 2047

78 DATA 92,208, 3,202,240,46,
177,87, 145,89, 200, 208, 242, 23
2,808,230, 2487

80 DATA 3@,76,23,35,164,92,1
38,101,88,133,88, 138, 24,101,
89,133, 1514

S@ DATA 9@,232,152,240,8,136
,177,87, 145,89, 76, 58, 35, 198,
86, 158, 2003

100 DATA 90,202,208,241, 104,
168,104, 17@, 104,4@, 96, 127, 12
7,127,127,127, 2162

11@ DATA 127,127,76,102,35,7
§,5,36,76,23@, 35,76, 32,36, 17
3,237,1479

120 DATA 3,208,S2,169, 1,141,
237,3, 165,167, 141,236, 3,56, 1
65,166, 1913

130 DATA 229,172,141,235,3,1
76,3,206,236,3,32, 60,40, 32, 1
21,36,172S

14@ DATA 32,147, 36, 169,92, 16
®,36,32,30,171, 166,175, 165, 1
76,32, 205, 1824

15@ DATA 189,32,63,4@,76, 120
,31,201,2,240,67, 169, 2, 141, 2
37,3,1613

16@ DATA 165,167,141,234,3,5
§,173,58,31,229,172, 24, 101, 1
66,141,233, 2094

17@ DATA 3,144,3,238,234,3,3
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C64 UTILITY

= R P R i U SR e e S o S LT WU T S R R R e g T L N e B e e e W (e B e R T e P e WL S

03

OF

BE

B4

E2

CB

BE

1%

BE

azv

7F

35

Cce

43

A3

03

Fa

SF

2A

E4

2a

FF

E2

4

a7

AF

2,6@,4@,32,121,36,24,173, 167
,2,1312

180 DATA 10S,208,141,167,2,1
44,3,238,168,2,173, 169, 2,105
,26, 141, 1794

180 DATA 168,2,144,3, 238,170
,2,169, 104, 160, 36, 76, 143, 35,
169, 0@, 1620

200 DATA 141,237,3,32,60,40,
32,121, 36, 32, 147,36, 162,35, 1
63,32, 1315

212 DATA 134,178,32,72,40, 16
6,178,202, 208, 244, 76, 153, 35,
169,08, 141, 2028

220 DATA 232,3,56,173,235, 3,
237,233,3,133,73,173,236,3,2
37,234, 2264

23@ DATA 3,5,73,176,7,76,0,1
92,169, 1, 208, 227, 32, 60, 40, 32
, 1301

240 DATA 121,36,32,147,36, 16
2,30, 169,32,32,210, 255, 202, 2
@B, 250, 24, 1946

250 DATA 173,167,2,105,208,1
41,167,2,144,3,238,168,2,173
169, 2, 1864

26@ DATA 1@S,26,141,169,2, 14
4. 3,238,170,2, 169,114, 160, 36
,32,30, 1541

270 DATA 171,76,153,35,194,7
6,75,45,83,84,65,82,84,58, 32
,@,1313

2B@ DATA 194,76,7S,45,69,78,
BB,58,32,0, 197,82, 82, 79,82, 3
3,1250

29@ DATA @, 169,64, 141,167,2,
169,285, 141, 168, 2, 169, 4@, 141
,169,2,17869

300 DATA 169,204,14%1,17@,2,1
69,@,141,171,2,96,24,173, 167
,2,105,1736

310 DATA 136,141,167,2,144,3
,238,168,2,173, 169, 2, 105, 15,
141,169,1775

320 DATA 2,144,3,238,170,2,9
6,253, 255, 255, 255, 255, 255, 25
5,255, 255, 2948

330 DATa 173,64%,31,205,63, 31
,208,11,173,65, 31,205, 70, 31,
208,3,1578

34@ DATA 76,120,31,169,@, 32,
189, 255, 169, 4, 170, 16@, 255, 32
, 186, 255, 2103

35@ DATA 32,192,255, 162, 4, 32
201,255, 169,13, 32,210, 855, 1
73,639, 31, 2085

36@ DATA 133,168,173,7@,31,1
33,169, 160, @, 165, 145, 201, 127
,B4@,72,174,2161

370 DATA &3, 31,24@,8, 169, 32,
32,210,255, 202, 208, 250, 169, 1
7,32,21@,2128

380 DATA 255,177,168, 32,210,
255,200, 284,57, 31, 208, 242,17
3,57,31,201, 2499

399 DATA B@,240,S, 169,13, 32,
210,255, 24, 165, 168, 103,57, 31
133,168, 1859

4P@ DaTa 144,2,230, 169, 160,0
,56,173,64,31,229,168,133,73
,173,65,1870

41@ DATAa 31,229,169,5,73,176
,178, 169,13, 32,210,255, 169, 4
,32,195, 1940

42@ DATA 255, 32,204,255,76,1
2@,31,173,237,3,201, 2,240, 3,
76,120, 2028

43@ DATA 31,173,233,3,133,87

F3a

7B

BB

24

6F

CD

23

03

E4

=

EF

anA

1A

51

,173,234,3,133,88,230,87, 208
, 2,230, 2048

44@ DATA B88,173,235,3,133,89
,173,236, 3,133, 9@, 56, 165,87,
237,235,2136

45@ DATA 3,133,181,165,88,23
7,236,3,133,182,56,173,64,31
,229,87, 2001

46@ DATA 133,73,173,65,31,22
9,88,5,73, 144, 30,56, 173,64, 3
1,223, 1597

47@ DATA B7,133,982,173,65,31
,229,88, 133,93, 56, 165, 92, 229
,181,133, 1980

48@ DATA 73,165,93,229,182,5
,73,176,8, 165, 181,133,92, 165
,182, 133, 20855

492 DATA 93,32,0,35,56,173,6
4,31,237,233,3,133,73,173,65
, 31,1432

50@ DATA 237,234,3,5,73,176,
15,173,235,3,141,64,31,173,2
36, 3, 1802

51@ DATA 141,65,31,76,17,38,
56,173, 64, 31,229, 181,133, 73,
141,64, 1513

520 DATA 31,173,65,31,229,18
2,133, 74, 141,65, 31, 160,0, 166
, 182,240, 1903

530 DATA 12,163, 32,145,73,20
B, 208, 251,230, 74, 202, 208, 246
,166, 181,240, 2637

540 DATA 8,169,32, 145,73, 200
,202,208,250, 165, 167, 133, 169
,56, 165, 166, 2308

55@ DATA 229,172,133,168,176
,2,198,169, 165,171, 133,91, 24
@, 16,56, 165, 2284

56@ DATA 168,237,57,31,133,1
68,176,2,198, 169, 198,91, 208,
240,32, 180, 2288

57@ DATA 45,76,96,35,0,0,0,0
,0,0,0,0,0,0,0,0,252

PROGRAMN: YC WRITER H

ab

SB

AS

43

CE

Fa

QE

BE

33

10 BL=S@ :LN-S@ :SA=9853
2@ FOR L=-@ TO BL:CX=@:FOR D=
@ TO 15:READ A:CX=CX+A: POKE
SA+L*16+0,A: NEXT D

3@ READ A:IF A><CX THENPRINT
"ERROR IN LINE";LN+C(L*1@):ST
oP

4@ NEXT L:END

S@ DATA 169,176, 160,38, 32, 30
,171,169,1,160, 39, 32,30, 171,
169,13, 1560

6@ DATA 32,210,255, 162,80, 18
9,198,139, 157, 0,50, 202, 16, 247,
169, 0, 1827

70 DATA 160,5@,32,30,171, 162
,@,188, 100, 38, 157,80, 31,232,
224, 16, 1673

B@ DATA 208,245,96,204,73,78
,69,58, 32,49, 32, 32, 32,195, 79
, 76,1558

3@ DATA 8S,77,78,58,32,49, 32
,32,32,215,79,82,68,83,58, 32
,1e92

10@ DATA 48,32,32,32,32,32,3

e

7@

AR

16

T

BB

3B

Ag

EA

SB

73

ac

83

CB

95

4B

FS

43

FE

25

3F

C4

E4

62

(2]8]

an

2,32,32,32, 32,32, 32,32, 32,42
,538

11@ DATA 32,215,32,42,32,202
, 32,42, 32,32, 32,42, 32,32, 32,
32,895

128 DATA 32,32,32,32,32,32,3
2,32,42,32,198,49,61, 200, 197
, 204, 1233

13@ DATA 2@8,32,42,0,196,73,
67,85,77,69,78,84,58,32,78,7
9, 1264

14@ DATA 32,78,65,77,69,0,22
1,46,46,46,46,58, 46, 46,46, 46
, 968

150 DATA 221,46,46,46,46,58,
46,46, 46,46, 221,46, 46, 46,46,
58,1110

16@ DATA 46,46,46,46,221,46,
46,46, 46,58, 46,46, 46, 46, 241 ,
46,1098

170 DATA 46,46,46,58,46,46,4
6,46,221,46,46,46,46,58 46 4
6,935

18@ DATA 46,46,221,46,46,46,
45,58,46, 46,46, 46,221, 46,46,
46, 1098

190 DATA 46,58,46,46,46,46,0
,78,79, 32, 78,65, 77,69, 32, 32,
B3@

288 DATA 32,632,32,32,32,32,3
2,32,214,195,169,0,133,87, 16
9,229, 1452

21@ DATA 133,88, 169,192,133,
B9, 169,227, 133,90, 162,21, 160
,@,177,87, 2030

220 DATA 145, 689,200,208, 249,
230,88,230,90, 177,87, 145,89,
200, 192, 64, 2483

23@ DATA 208,247,24,165,87,1
@5,64, 133,87, 144, 2,230, B8, 24
, 165,89, 1862

24@ DATA 10S,64,133,89,144,2
,230,90, 202, 208, 209, 32, 222, 1
85,98, 255, 2276

25@ DATA 255,255,255, 255, 255
, 255, 255, 255, 255, 255, 255, 255
,255, 255, 255, 255, 4080

26@ DATA 255,255,255, 255, 255
,255, 255, 855, 255, 255, 255, 32,
214,195, 169, 192, 3607

27@ DATA 133,87,169,252,133,
BE,169,0,133,89, 169, 754, 133,
ap, 162, 21, 2082

2E@ DaTa 16@,0,177,87, 145,89
,200, 208,249, 230,88, 230,90, 1
77,87, 145, 2362

290 DaTa B9,200,192,64,208,2
47,6 198,88, 198,90,56, 165,87, 2
33,64, 133,2312

300 DATA B7,165,88,233,1,133
,B8,56,165,89,233,64,133,89,
165,90, 1879

310 DATA 233,1,133,90,202,20
8,201, 32,222,195, 96, 127, 127,
127,127,127, 2248

320 DATA 127,127,127, 127,127
,127,127,127, 127,127,187, 187
,127,127,127,76, 1981

330 DATA 90,40, 76,132,408, 76,
238,40, 76, 24,41, 76, 127,41, 76
,15@, 1343

340 DATA 41,76,179,41, 76,221
,41,76,175,4@,76,81,41,120, 1
£9,49, 1502

35@ DATA 141,20,3, 169,234, 14
1,21,3,173,167,2, 141,60,3,17
3,168, 1619

36@ DATA 2,141,61,3,173,169,
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C64 UTILITY

C7

1B

Al

BO

40

43

CE

20

B7

cs

2E

45

73

5F

17

=]%]

SF

@4

3o

2,141,62,3,173,170,2, 141,63,
33,1309

370 DATA 173,171,2,141,64,3,
96, 120, 169, 165, 141,20, 3, 163,
194, 141,1772

3I8@ DATA 21,3,173,60@,3,141,1
67,2,173,61,3,141,168,2,173,
62,1353

390 DATA 3,141,169,2,173,63,
3,141,170,2,173,64,3,141,171

.2, 1421

420 DATA B8,9E6,120, 169, 165,1
41,2@,3,169,194,141,21,3,173
,B@,3, 1566

41 DATA 141,167,2,133,251,1
73,61,3,141,168,2,133,252,17
3,62,3,1865

42@ DATA 141,189,2,173,.63,3,
141,179,2,173,64,3,141,171,2
L32, 1450

43@ DaTAa 214,195, 16@0,7,177,2
51,153,193,2,136,16,248, 32,2
22,195,88, 2289

448 DATA 96,169,1,141,198,E,
173,167,2,141,19@,2,133, 251,
173, 168,2001

45S@ DATA 2,141,191,2,133,258
,160,7,185,183,2, 145,251,136
.16, 248, 2064

460 DATA 1B9,33,141,1B4,2,16
9,8, 141, 182,2,96, 165, 251, 141
,188,2, 1876

47@ DAaTA 165,252,141.,189,2.1
73,167,828, 141,19@,2,133,251.1
73,168,2,2151

48@ DATA 141,191,2,133,252,3
2,814,195, 16@,7,177,851, 153,
193,2,174,2277

430 DATA 171,2,208,5,9,24@,7
E,72,41,9, 15, 145,251,136, 16,
234, 1632

500 DATA 32,PFR,195,96,169,1
,141,192,28,173,186,2,240, 30,
169,18, 1852

51@ DATA 141,1BE,8,173,19@.8
,133,251,173,191,2,133,252,1
6@,7,185,2181

520 DATA 183,72, 145,851,136,1
6,248, 169,33,141,184,2,163.@
, 141, 192, P@FR

53@ DATA 2,96,201,128, 144,5,
56,233,128,208,3,56,233,32,1
41,172,1838

S4@ DaTAa 2,152,72,32,88, 196,
194,168,96,169,192,133,751,1
69,227, 32,2083

SS@ DATA 236,0,0,0,2,2,0,0,@
,0.,8,2,0,0,0,0,236

PROGRAM: YC WRITER I

cE

SB

AS

1@ BL=5@ :LN=5@ : SA=1865
Y4
€@ FOR L=20 TO BL:CX=@:FOR D=

@ TO 15:READ A:CX=CX+A:POKE
Sa+L=*16+0,A:NEXT D
3@ READ A:IF A*»<CX THENFPRINT

4@
12

33

@3

CF

33

34

1B

E@

01

36

BE

BE

8B

BE

F7

EB

ez

13

B0

B2

Fe

58

15

"ERROR IM LIME™;LN+(L*1@):5T
oP

4@ MEXT L:END

5@ DATA 195, 169,120,133,251,
169,24, 32, 16,196, 160,7, 169,
@,153,183, 2167

6@ DaTA £,136,16,25@,96,56,1
73,71,31,237,69,31,72,173,72
. 31,1516

7@ DATA 237,70,31,170,160,0,
169, 32, 145, 73,200, 208, 251, 23
e,74,20e2, 22852

B2 DATA 208,246,104 ,240,9,17
@, 169, 32,145, 73, 200, 202, 208,
258,96, 160, 2512

92 DATA 2,132,171,132,91,132
,175,132,176,132,172,132,173
132,174,148, 2196

19@ DATA 68,31, 140,237,3,200
»149,66,31,140,67,31,132,177
, 96,255, 1814

11@ DATA 76,4,42,76,232,43,1
33,75,165,166,205,71, 31,208,
1@, 165, 1782

12@ DATA 1E7,205,72,31,2@8,3
,76,128,31,165,75,201,29,24@
,26,172, 1621

13@ DATA BB,31,240,3,32,62,4
B8,164,172,208,8,172,66, 31,24
@,3,.1548

148 DATA 76,189,42,160,0, 165
.75,145,166,230@, 166,208, 2,23
@,167,56,2@77

15@ DAaTa 165, 1BB6,237,64,31,1
33,77,165,167,237,65,31,5,77
(144, 16,178@

16@ DAaTa 1B65,75,201,23,240,1
@, 165, 166, 141,64, 31, 165, 167,
141,65, 31, 1856

170 DAaTa 23@,172,165,172,205
,57,31,2808,75,169,0,133,177,
165,171,201,2331

18@ DAaTA 21,208, 36, 165,75,20
1,29,249,6,32,72,40, 76,128, 4
2.32. 1403

190 DATA 6B,4@,32,116,39, 165
,166,133, 168, 165, 167,133, 169
,169,21,133, 1888

2e@ DAaTa 91,32,186,45,76,156
42,238,171, 165,75, 32,218, 25
5,32,232,2030

210 DAaTA 43,169,0,133,172,32
,239 44 230, 6175,208,2,230,17
6,32,236,2121

220 DaTa 44,76,120, 31, 165,75
,32,210,255, 32,239, 44,76, 120
,31,172,1788

£3@¢ DaTAa 68,31,240,7,160,1,1
32,177,76,49,42, 164,175,208,
4, 184,1658

24@ DATA 176,24@,15,201,3E,2
@8,14,164,177,208,7,160,1,13
2,177 ,76,19868

25@ DATA 120,31,76,49, 42,133
,179,164,177,84@,3, 76,49, 42,
32,236, 1648

26@ DATA 44,165,167,133,168,
56, 165, 166,229,172,133,168, 1
76,2,198,169,2312

270 DATA S5E,165,168,237,57,3
1,133,168,176,2,198, 169, 160,
@,177,168, 2065

28@ DATA 201,32,208,3,200,20
B,247,177,16B8,201,32,248,9,2
oo, 204,57 ,2387

286 DAaTa 31,208,2844,76,49,42
,165, 166, 133,89, 165,167,133,
9@, 165,89,.2012

&0

EB

EZ

F1

67

FC

BF

cCC

3“4

A7

EE

A3

[=1=]

81

dF

o8

Fl

F?

E3

cCe

88

73

oc

aC

CS

7C

3g@ DATA 2@8,2,198,90, 198,89
,162,2,160,8,177,89,201,32,2
4@,11, 1857

312 DATA 165,89,208,2,158,90
, 198,89, 232,208,239,134,178,
32,2328,43,2337

320 DATA 1B5,167,133,181,56,
165, 166,223, 178,133,180, 175,
2,198, 181, 162, 2470

330 DATA @,16E6,178,240,17,17
7,188,145, 166, 169, 32, 145, 180
, 169,29, 32, 202S

49 DATA 210,255,200, 202,208
,£39,230,178, 165, 179, 145, 166
,168,29,32,21@,2817

35@ DaTa 255,24, 165, 166, 1@1,
178,133, 166, 144,2,230, 167, 24
,165,172,1081,2193

JE@ DATA 178,133,172,32,239,
44,56, 165, 166, 237, 64, 31, 133,
77,1E5, 167, 2059

37@ DATA 237,65,31,5,77, 144,
1@, 165, 166, 141,64, 31, 165, 167
, 141,65, 1674

Je@ DATA 31,169,1,133,177,16
5,167,133, 169,56, 165, 166, 229
,172,133, 168, 2234

Jg@ DATA 176,2,198,169, 166, 1
71,134 ,91,32,186,45,56, 165,1
6B,237,57,2053

4P@ DATA 21,133,168,176,2,19
B,169,173,67,31,240, 3, 32, 20,
3Je, 166, 1639

418 DATA 171,2@2,134,91,32,1
BG,45,76, 12@, 31, 120, 169, @, 14
1,171,2,1691

42@ DATA 173,59,31,141,167,2
,173,6@,31,141,168,28,173,61,
31,141, 1554

430 DATA 163,2,173,62,31,141
L170@,2, 166,171, 24@, 149, 24, 17
3,1E7,2,1842

44@ DATA 1@5,E4,141,167,2,17
3,1668,2,185,1,141, 168, 2,24, 1
73,169, 1605

4S@ DATA 2,105,40, 141,169, 2,
144,3,238,17@, 2, 282, 208, 222,
B8,96, 1832

4E@ DATA 127,127,127,127, 127
,187,127,187, 127,127,127, 127
,127,187,187, 127,283

47@ DATA 127,127,127,127,127
,187,1287,187,187,187,1287, 187
, 127,187 ,127,127, 2032

48@ DaTa 127,127,127,1287, 127
,127,127,187,76,92,44, 76, 150
L4 24173, 1695

49@ DAaTA SB,31,109,63,31,133
,73,84,165,172,109,63,31,17@
,188,8, 1421

SP@ DAaTA S@,201,46,240@, 2, 208
,11,228,73,240,23,189,0,50, 2
@1,46, 1828

S51@ DATA 298,16, 169,29, 38,21
@,2855,239, 166,208, 2,230, 167,
230,172,232, 2556

520 DATA 208,229,32,239,44,7
E,120,31,24,165,172,109,63,3
1,178,236, 1949

530 DATA B3,31,240,238,183,0
,5@,201,46, 240, 2,208, 12, 235,
63,31, 1850

S4@ DATA 24@,224,189,0,50,20
1,46,208,217, 169, 157, 32, 21@,
295, 165, 166, 2529

S5p DATA 2@8,2,188,1687,198,1
EE,198,172, 202, 208, 226, 249, 1
87.0,2,0,2382
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PROGRAM: YC WRITER J

12

SE

AS

4@
73

a7

BA

B1

OB

FE

=T

FA

7B

3ac

BE

46

el

Fil

B4

B3

FC

3C

63

EB

1@ BL=51 :LN=52 :S5A=1150
@
c@ FOR L=-@ TO BL:CX=@:FOR D=

@ TO 15:READ A:CX=CX+A:POKE
SA+L*16+0,A: NEXT O

3@ READ A:IF A*<CX THENPRINT
"ERROR IN LINE";LN+(L*1@):ST
oP

4@ NEXT L:END

5@ DAaTa 7E,242,44,76,61,45,3
2,608,409, 169,24, 141, 167, 2, 169
, 224, 1572

E@ DATA 141,168,2,1869,3, 141,
169,2, 169, 284, 141,170, 2, 169,
@,141,1791

7@ DATA 171,2,166,175,232,20
8,7,24,165,176,105,1,208,2,1
ES,176,1983

B@ DaTa 32,205,189,165,176,2
es,22,165,175,201,1@,176,7,1
69, 32,32,19684

5@ DaTa 210,255,208,65,201,10
®,176,5, 169, 32, 32,210, 255, 32
,B3,40, 1994

1@ DATA 96, 32,60,40, 168,72,
141,167,2,169, 224, 141,168, 2,
169, 9, 1661

11@ DATA 141,169,2,169,204,1
41,178,2,169,8,141,171,2, 166
,172,2832, 20851

128 DATA 163,0,32,205,189,16
5,172,201,1@,176,5, 169,32, 32
218, 255, 2022

13@ DATA 32,63,4@,36,127, 187
L127,1287,127,127,127,127, 1287
,127.1287,187,1755

148 DaTa 127,127,127,127,253
, 255, 255, 255, 255, 255, P55, 255
, 255, 255, 253, 255, 3564

158 DATA 255,255,253,255,255
, 255, 255, 255, 255, 255, 255, 255
, 255,255, 253, 255, 4076

16@ DAIA 255,255,255,255,255
, 855,255, 253, 255, 255, 255,255
,253, 255, 255, 253, 4074

17@ DATA 253,255,253,255,255
, 855,255, 255, 76, 189,45, 76,21
3,45,76,21,2777

180 DATA 46, 32,186,45,24, 165
,168,109,57,31,133, 168, 144, 2
,23@, 169, 1789

19@ DATA 23@,91,165,91,201,2
2,2@e8,233,96, 169, 192, 141, 167
, 2,169,227, 2404

202 DATA 141,168,2, 169,120, 1
41,169, 2, 169,204, 141,170, 2,1
66,391,240, 2095

210 DATA 34,24,173,167,2,1@5
,B4,141,167,2,173, 168, 2, 105,
1,141, 1469

220 DATA 16B,2,24,173,169,2,
1@5,4@, 141,169, 2, 144, 3,238, 1
78,2, 1552

230 DATA 202,208,222,169,0,1
41,171,2,96, 165,91, 201, @, 144
, 74,201, 2087

240 DATA 22,176,7@, 32,60, 40,
32,183,45,173,63,31, 242,39, 1
73,57,1436

250 DATA 31,201,80,24@,32,12
@,173,63,31,74,170,24,173, 16
7,2,105, 1686

26@ DATA B,141,167,2,144,3,2
38, 168, 2,238, 169, 2, 208, 3,238

BS

D3

BE

@z

37

g1

'3

1z

ce

Ba

56

Be

B8

2a

8a

a4

47

ac

4F

el

1C

]

08

a1

E7

B

,17@, 1901
270 DATA 2,202,208,231,88, 16
®,2,177,168,132,73,32,72,40,
164,73, 1822

268@ DATA 200,204,57,31,208,2
41,32,84,40,96,127,127,127,1
27,127,127, 1955

290 DATA 127,127,127,127,127
,127,127,127,127,127, 127, 164
,175,208,11, 164,2119

380 DATA 17B,208,7,164,172,2
es,3,76,120,31,56,173,57, 31,
229,172, 1883

310 DATA 133,178,165, 166,133
,87,133,89, 133, 168, 165, 167, 1
33,88,133,90, 2161

320 DATA 133,169, 165,89, 208,
2,198,90,198,89,160,2,177, 16
E, 145,89, 2078

330 DATA 200,196, 176,208,247
, 169,32, 145,A9,56, 165, 168, 22
9,172,133, 168, 2555

34@ DATA 176,2,198,169,165,1
71,133,891, 32, 186, 45, 165, 166,
Ze8,2,198,2107

35@ DATA 167,198, 166, 169, 157
,76, 141, 32, 255, 255, 255, 255, 2
55,255, 255, 255, 3146

36@ DATA 255,255,255,255, 76,
230,46, 76,56,47,173,65, 31,13
3,80,133,2176

370 DATA 688,24,173,64,31,133
,87,109,57,31,133,89, 144, 2,2
3@, 90, 1485

38Q@ DATA 165,89,141,64,31,16
5,80,141,65,31,160,@,177, B7,
145,89, 1640

390 DATA 165,87,208,2,198,88
,198,87, 165,893,208, 2, 1986, 90,
198,89, 2072

4@ DATA 165,90,197, 169,208,
230, 165,89, 197, 168, 208, 224, 1
60,0,169,32,2471

41@ DATA 145, 168,200,204,57,
31,208,248, 32, 180,45, 96, 165,
167,133, 169, 2248

420 DATA S6, 165, 166,229,172,
133,168,176,2, 198, 169,56, 165
, 168,237 64,2324

43@ DATA 31,133,251, 165, 169,
237,65,31,5,251, 144, 1, 96, 166
,171,134, 2050

44@ DATA 91,32,230,46, 96, 32,
60,40, 169,128, 141, 167, 2, 169,
226,141,1770

4S@ DATA 168,2,169,80, 141,16
9,2, 169,204, 141,170, 2, 24, 165
,172,109, 1887

46@ DATA 63,31,133,73,106,17
6,4,160,0,240,2, 160, 1, 140,17
1,2, 1462

470 DATA 17@,24@,27,24,173,1
67,2,105,8, 141,167, 2, 144, 3, 2
38,168,1779

48@ DATA 2,238,169,2,208,3,2
38,170, 2, 202,208,231, 166, 73,
189,0,2101

4SP DATA S@,2081,46,248,5, 169
46,76, 184,47, 169,47, 157,@,5
@,32,1519

SP@ DATA 21@,255,32,63,40,76
,12@,31,32,123, 31, 32,68, 229,
24, 162, 1528

510 DATA 12, 160,4, 32, 248, 255
,169,247,160,47,32,30, 171, 16
g,9,133,1870

520 DATA 211,163,24,160,48,3
2,38,171,32, 228, 255, 24@, 251 ,

21

(e |

oo

43

201,78,240,2370

530 DATA 7,201,89,208,243,76
,114,31,76,117,31,82,69,65,6
8,89, 1566

54@ DATA 32,84,79,32,69,82,6
5,83,68,32,87,72,79,76,69, 32
,led2

550 DATA B4,69,88,84,70,73,7
6,69,33,13,13,0,18, 32,65, 82,
869

S6@ DATA 69,32,89,79,85,32,8
3,85,82,69,0,0,0,0,2,0, 705

PROGRAM: YC WRITER K

ich
SB

AS

4@

73

as

7C

Al

BE

23

@E

4B

ce

OE

1B

o8

eC

AR

2c

1@ BL=48
(5

20 FOR L=@ TO BL:CX=@:FOR D=
@ TO 15:READ A:CX=CX+A:POKE

SA+L*16+D,A:NEXT D

3@ READ A:IF A><CX THENPRINT
"ERROR IN LINE";LN+CL*1@):ST
oP

4@ NEXT L:END

S@ DATA 63,32,4@,B89,47,78,41
,32,146,@,127,127,127, 127, 12
7,127,1330

6@ DATA 127,127,127, 127,127,
127,127,127, 165, 166,133,93, 1
33,168, 165, 167, 2206

7@ DATA 133,594,133, 169, 165,9
4,133, 98,56, 165,93, 289,172, 1
33,97,133,2097

B0 DATA 168,176,4,198,98,198
,168,165,171,133,91,133,80, 1
33,86,76,2879

90 DATA 115,48,24, 165,97, 105
,2,133,97, 144, 2,230, 98, 206, S
B,31,1555

10@ DATA 24, 165,97,1@9,58, 31
,133,97, 144, 2,238, 98, 238, 58,
31,230, 1745

11@ DATA S1,230,686,160,0,177
,97,201,32,208,9, 200, 177,97,
201,32, 1998

120 DATA 208,208,240,71, 160,
2,177,97,201,32, 208, 198, 200,
177,97,201,2477

13@ DATa 32,208,191,177,97,2
?1,32,208, 14, 200, 204,57,31, 2
28, 244, 230, 2334

140 DATA S7,208,4@,230,98,20
B, 36, 165,91, 72, 165, 168, 72, 16
5,169, 72, 2056

1S5@ DATA 165,838,133, 169,24, 1
65,97,1@5,2,133, 168, 144,2,23
@,163,32,1836

16@ DATA 224,46, 104,133, 169,

104,133,168, 184, 133,591,230, 9
7,208,2,23@,2176

170 DATA 98,56, 165,397,229, 16
6,133,989, 165, 98, 229, 167, 133,
120,56, 165, 2156

18@ DATA 97,237,64,31,133,73
,165,98,237,65,31,5, 73, 144, 1
@, 165, 1628

150 DATA S7,141,64,31,165,98
,141,65,31, 165,597,133, 95, 165
,98,133,1719

200 DATA 96, 165,955,208, 2, 198
.96, 198, 95, 165,93, 137, 97, 208
.6, 165, 2084
21@ DATA S4,197,98,240, 25, 16
@,@,177,85, 145,97, 165, 95, 208
,2,198, 1996

:LN=5@ : S5A=1232
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94

Al

2E

2C

P ]

a7z

DE

EB

7R

3E

B3

a4

ES

cF

EE

57

ac

9E

cF

93

78

28

a4y

B7

BC

ne

220 DATA 9B, 198,95, 165,97, 20
B,2,198,98,198,97, 76, 31,49, 1
65,80, 1853

230 DATA 133,91, 32, 186,45, 24
,165, 168, 189, 57, 31, 133, 168, 1
44.,2,23@,1718

24@ DATA 169,230,809, 165,80, 1
97,86, 208,229, 96, 127, 187, 127
, 127,127,127, 2302

250 DATA 127,127,127,1287, 165
,167,133,169,133,88,133,90,5
6, 165, 166, 229, 2202

26@ DATA 172,133,168,133,89,
176,4,198,169,198,90, 24, 165,
168, 109, 57, 2053

270 DATA 31,133,87,144,2,230
,88,56, 165,87, 237,64, 31, 133,
91,165, 1744

280 DATA B8,237,65,31,5,91,1
44, 3,76,120,31, 160,80, 177,87,
145, 146@

290 DATA BS,230,89,208,2,230
,90,230,87,208,2,230,688,173,
B4, 31,2051

300 DATA 197,87,208,231,173,
65,31,197,88, 208, 224, 160, 0, 1
65,87,197,2318

31@ DATA 89,208,6,165,88,197
,80,24@, 14, 165,87, 208, 2, 198,
B8, 1598, 2043

320 DATA B7,169, 32, 145,87,20
B,230,165,171,133,91, 32, 180,
45, 165,89, 2029

330 DATA 141,64,31,165,90, 1%
1,65,31,76,120, 31,253, 255,25
5,255, 255, 2228

34@ DATA 255,255,255, 255, 255
, 255, 255, 255, 255, 255, 221, 46,
46,46,46,58, 3013

35@ DATA 46,46,46,46,221, 46,
46,46,46,58, 46, 46, 46, 46, 221 ,
45, 1098

360 DATA 46,46,46,58,46, 46,4
6,46,221,46,46,46,46,58, 46, 4
6,935

370 DATA 46,46,221,46,46, 46,
46,58, 46,46, 46, 46, 281 , 46, 46,
45, 1098

380 DATA 46,58,46,46,46,46,2
21,46,46,46, 46,58, 46, 46, 46, 4
5,935

390 DATA 221,46,46,46,46,58,
46,46,46,46,0, 127, 32,60, 40, 1
69,1075

40@ DATA 128, 141,167,2,169,2

26,141,168, 2, 169,88, 141, 169,
2,169, 204, 2078

41@ DATA 141,17@,2,169,@, 141
,171,2,162,0, 189, 0,50, 201, 46
, 240, 1684

42@ DATA 27,201,47,240@,23, 16
9,46,157,0@,5@, 134, 74, 32, 78, 4
@, 165, 1478

430 DATA 74,232,224,80,208,2
39,32,63,40, 76, 120, 31, 162, 79
,189, 18, 1868

44@ DATA 33, 157,0,50, 202, 16,
247,162,0,189,0,50, 134,73, 32
,72, 1423

45@ DATA 4@, 166,73,232,224,8
®,208,241, 76, 14@, 58, 255, 255,
255, 255, 255, 2805

4E6@ DATA 255,255,255, 255, 255
, 255, 255, 255, 255, 255, 255, 253
, 255,255, 8,40, 3616

47@ DATA B,4@,76,206,50,76,5
,51,56, 165, 166, 237,64, 31, 133
, 73,1437

SE

Fa

44

1F

7B

BE

48@ DaTaA 165,167,237,65,31,5
, 73,176, 2, 144, 31, 165, 166, 208
,2,198,1835

450 DATA 167,198, 166,16@,0,1
77,166,201,32,240,9,230, 173,
2e8, 2,230, 2359

S5@@ DATA 174,32,5,51,230, 166
,208, 2,230, 167, 169, 32, 76, 254
, 41,32, 1869

510 DATA B@,40,169,112,141,1
67,2,169,224, 141, 168,2, 169, 1
3,141,169, 1887

520 DATA 2,168,204,141,170,2
,169,1,141,171,2,166,173, 165
174,32, 1882

530 DATA 205, 189, 165, 174, 208
,22,165,0,90,0,0,2,0,0,0,@,11
28

PROGRAM: YC WRITER L

eC

SBE

AS

4@
ae

26

EE

38

ar

F4

EA

Cb

B2

47

ac

68

Bl

1]

10 BL=5@ :LN=5@ :SA=-131@
1

20 FOR L=-@ TO BL:CX=0:FOR D=
@ TO 15:READ A:CX=CX+A:POKE

SA+L*16+0, A: NEXT D

3@ READ A:IF A*><CX THENPRINT
"ERROR IM LINE":LN+(L®*1@):5T
op

4@ NEXT L:END

S@ DATA 173,201,10,176,7,169
,32,32,210, 255,208, 6, 201, 100
,176,5, 1961

6@ DATA 189, 32,32,21@,2355, 32
,63,40,96,77,79,86,69, 32, A4,
65, 1421

7@ DATA 66,80,793,83,73,84,73
,79,78,32,7@,79,62,87,65, 82,
1132

B0 DATA 68,169,@,133,173,133
,174, 165, 166, 133,87, 165, 167,
133,88, 230, 2184

92 DATA B7,208,2,230,68, 165,
B7,205,64,31,208,8, 165,88, 20
5,65, 1906

10@ DATA 31,208,1,96,120,173
,69,31,133,87,133,92,173, 70,
31,133, 1581

11@ DATA B8,133,93,24, 165,92
,1@9,58,31, 133,92, 144, 2,230,
93, 169, 1656

120 DATA @,133,89,133,90,133
,91,16@,@,177,87,201, 32, 240,
6,163, 1741

130 DATA @,133,89,240, 14, 165
,89,208,10,169,1,133,89,230,
173,208, 1951

142 DaTa 2,230,174,230,87,20
8,2,23e,88, 165,87, 205, 64, 31,
208,215, 2225

15@ DATA 165,BB,205,E65,31,20
8,208,56,173,64,31,229,92, 13
3,84,173,2015

16@ DATAa 65,31,289,93,5,54,1
44 35, 160,@,177,92,201, 32, 24
®,13,1611

172 DaTA 20@,177,92,201,32,2
4@,6,230,90,208,2,230,91, 24,
165,92, 2080

182 DATA 129,57,31,133,3582, 14

4,208,230,93, 176, 204, 24, 165,
173,101,190, 2030

SE

85

E2

BA

EB

oo

13

ae

==

27

12

17

0a

CE

aa

ca

GE

F5S

97

@ac

[ |

16

1F

ec

180 DATA 133,173,165,174,101
.91,133,174,88, 32,29,52, 32,2
@3,5@,96, 1726

208 DATA 32,60,40,169,112, 14
1,167,2,169, 224, 141, 168,2, 16
9,13, 141,175

218 DATA 1B39,2,169,2@4,141,1
70,2,169,1,141,171,2,162,5,1
63,32,1709

220 DATA 32,210,255, 202,206,
25@,32,63,49,96,76,77,52,76,
132,53, 1854

238 DATA 32,123,31,32,82,183
,169,6@,133,178, 169, 3,133,17
9,162, 15, 1704

24® DaTA 189,97,31,201,32,20
8,3,2e2,2e8,246,232,138, 162,
97, 1B6@, 31,2237

258 DATA 32,1689,255,169,1,17
“,74,31,168, 32, 186,255, 169,0
, 32,213, 1980

26@ DaTAa 255, 144,13,173,74,3
1,2@1,1,24@,3,32,178,54,.76,1
17,31, 18615

270 DaTla 142,64,31,140,65,31
,169,8,133,198,173,659,31,133
, 168,133, 1680

28@ DATa 166,173,70,31,133,1
68,133,187,133, 252,56, 165, 16
6,833,7,133,2187

298 DATAa 251,176,2,198,252,1
60,0,177,251,141,57,31,200,1
77,851, 141, 2465

30@ DATa S58,31,20@,177,251,1
“41,59,31,20@,177,251, 141,68,
31,2@@,177,2185

312 DATA B251,141,61,31,200,1
77,851,141 ,62,31,200,177,251
,141,63,31,2209

32@ DATA 32,H1,4@,173,59,31,
141,167,2,173,6@,31, 141, 168,
2,173, 1474

33@ DATA 61,31,141,169,2,173
,62,31,141,178,2,169,@,141,1
71,2, 1466

34@ DATA 32,180,45,173,63,31
,E@8,13,173,57 31,201,882, 248
,68,32, 16287

35@ DATm EB@,4@,76,41,53,32,6
@,4@,173,63,31,74,133,73, 32,
188, 1169

Jee DaTe 28,24,173,63,31, 109
,57,31,201,82,240,36,173,58,
31,74,14@9

37@ DATA 170,24,173,1B7,2,10
5,8,141,167,2,144,3,238, 168,
2,202,1716

380 DATA 20@8,239,165,172,72,
173,58,31,133,172,32,191,28,
104,133,172, 2883

39@ DATA 32,63,40,128,32,135
194,32, 836,44, 32,239, 44, 32,
94,51, 142@

4@@ DATA 7E,120,31,18, 32,80,
B2,69,83,83,32,65,708,689,32,7
5, 1a45

412 DAaTA B9,89,32,84,79,32.8
2,69,84,85,82,78,32,84,78, 32
,1l@s2

42@ DATA B4,69,88,84, 32, 146,
@,32,123,31,32,68,229,24, 162
, 12,1218

43¢ DATA 160@,8,32,240,2855,17
3,74,31,201,1,240@,10, 165,255
, 248,65, 2891

44® DATA 32,8,62,76,170,53,1
59,80,160,54,32,30,171,169,9
, 133, 1408
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“

ES

a7

a4

23

AF

g1

11

ar

Ed

7B

EB

450 DATA 211,163,106, 16@, 54,
32,30, 171,32, 228, 255, 240, 251
,201,78, 208, 2426

46@ DATA 3,76,77,54,201,89,2
@8,240,173,74,31,201, 1,240, 7
, 165, 1840

470 DATA 255,240,3,32,11,62,
173,70,31,133,252,56,173,69,
31,233, 1824

480 DATA 7,133,251,176,2, 198
,852,160,0,173,57, 31, 145, 251
,20@,173, 2203

49@ DATA S5B8,31, 145,251,200, 1
73,59,31, 145,251,200, 173,60,
31,145,251, 2204

500 DATA 20@,173,61,31,145,2
S1,200,173,62, 31, 145,251, 200
,173,63,31,2190

51@ DATA 145,251,163,60,133,
178,169,3,133,179, 162, 16, 202
,189,80,31,2100

520 DATA 201,32,24@,248,232,
138, 162,80, 160,31, 32, 189, 255
,169,3, 174, 2346

530 DATA 74,31, 16@,255, 32, 18
6,255, 169,251, 174,64, 31,172,
65,31,232,2182

S4@ DATA 208,1,200,32,2281,24
5,173,74,31,201,1,24@, 3, 32, 1
70,54, 1886

S50 DATA 0,0,0,0,0,0,0,0,0,0
2,0,0,0,0,0,2

PROGRAM: ¥C WRITER M

14

SB

AS

42

=1

30

83

1E

o3

F3

43

OB

1@ BL=-S@
1

20 FORF L=-@ TO BL:CX=@:FOR O=
@ TO 15:READ A:CX=CX+a:POKE

SA+L=16+0, A:NEXT D

3@ READ A:IF A*»<CX THENPRINT
"ERROR IN LIMNE";LN+(L*1@):5T
opP

4@ NEXT L:END

5@ DaTa 76,117,31,82,69,65,6
B,89,632,84,79,32,83,65,86,69
,1127

E@ DaTa 32,84,59,88,84,78,73
,76,69,33,13,13,0,18,32,65,8
19

7@ DATA B2,E9,32,89,79,85,32
,83,85,82,69,63,32,40,89,47,
@58

8@ DATA 7B,41,32,146,13,13,0
,169,@,32, 189,855, 169, 15, 162
,8,1322

9@ DATA 1EB, 32, 186,855,332, 19
2,855, 162, 15, 32, 198, 855, 166,
144, 708, 9, 2303

120 DATA 32,207,255,32,21@,2
55,776,153, 54, 32, 204, 255,96, 1
E9,13,32,2875

11@ DATA 218,255, 32,218, 255,
188,7,133,211,169,1, 133,284,
32,132,54,2207

12@ DaTA 169,13,32,21@,855,3
2,21e,255,169,4,133, 211, 169,
896,16@,53,2171

13@ DATA 32,320,171,32,228,25
5,248,251,96,169, 13,322,210, 2
55,32,218, 2256

:LN=5@ +S5A=1390

Fa

F8

4B

cCo

B85

B7

EF

EF

41

F3

F7

OF

EF

El

93

Al

a8

7’6

1E

Fe

13

DE

3@

23

=18

14@ DATA 255, 169,4,133,211,1
69,110, 16@,53,32,30,171, 32,2
28,255, 240, 2252

150 DATA 251,96,81,173,33,20
8,133,82,173,32,68,229, 32, 15
2,195,32,1970

16@ DATA 1B2,185,173,32,208,
133,81,173,33,208, 133,82, 173
,134,2,133,2075

17@ DATA B3,169,0, 141,32, 208
,141,33,2@8, 169, 1, 133,80, 32,
17@,55, 1655

18@ DATA 32,228,255,240,251,
201,13,208, 24, 165,80, 208, 10,
169,1,133, 2218

19¢ DATA B0, 32,17@,55, 76,29,
SS,169,@,133,80, 32, 147,58, 76
29,1221

20@ DATA S5,201,133,208,219,
165,81, 141, 32, 208, 165, 82, 141
,33,208, 165, 2237

210 DATA B3,141,134,2, 120,32
, 132,194, 76, 120, 31, 32, 68, 229
,76,126, 1596

220 DATA 31,7,171,60,67,79,7
6,79,85,H82,@, 108,7, 154,83, 75
L1164

232 DATA 73,80,53,@,118,7,17
9,62,67,79,76,73,85,82,0, 128
,1168

24@ DATA 7,58,0,138,7,83,75,
73,8@,53, 168, 35,60, B4, 59,88,
1079

25@ DATA B84,50,@,148,7,177,3
5,62,84,69,808,84,50,0, 158, 7,
1123

26@ DATA 153, 36,65,656, 49,59,
®,168,7,59,0,178,7,76,179,55
, 1167

27@ DATA 76,61,56,76,86,56, 1
69,@,133,87,169,4, 133,68, 169
,@,1363

28@ DATA 133,89, 169,216,133,
9@, 32,668,229, 16@, @, 163, 85, 14
5,87,169, 1974

280 DATA B, 145,89,200, 169,67
, 145,87, 169, 6, 145,83, 192, 38,
208,243, 1998

300 DATA 200, 169,73, 145,87, 1
69,6, 145,89, 32,61, 56, 185, 150
,56,240, 1863

31@ DATA 9, 145,87, 169,86, 145,
89,200, 208, 242, 32,61, 56, 185,
191, 5E, 1881

320 DATA 24@,9,145,87,169,6,
145,83, 200, 208, 242, 32,61, 56,
169, 74, 1932

330 DATA 145,87,169,6, 145,89
,200,1639,67, 145,87, 169, 6, 145
,B3,182, 1910

340 DATA 38, 208,243,200, 169,
75,145,87, 169, 6, 145,89, 32,61
,56,32,1755

35@ DATA 61,56,169,232,133,8
4,169,56,133,85, 162, 16, 32,66
.56, 96, 1626

36@ DATA 24,165,87,105,40,13
3,87,144,2,230,88, 24, 165,89,
185, 4@, 1528

370 DATA 133,89, 144,2,230,90
,160,@,96,169,0,133,73, 160,0
.177, 1656

380 DATA B4,240,36,201,254,2
4@, 15,201,255,208,17,32,61,5
6,230,84,2214

39¢ DATA 2@8,235,230,85, 208,
231, 169,128,133, 73,208, 242,86
9,73, 145,87, 2524

26 4@0@ DATA 169,6, 145,89, 220, 2@
B,21E,24,200,152,101,84, 133,
B4, 144,2,1957

85 41@ DATA 23@,85,32,61,56,202
,cP8,197,96,93, 32, 32,32, 32,3
2,32, 1458

63 420 DATA 32,32,32,42,42,42,3
2,39,25,3,32,23,18,9,2@,5, 42
8

C5 43@ DATA 1B,39,32,42,42,42,3
2,32,32,32,32,32, 38, 32, 32, A2
,535

B3 44@ DATA 93,@,93,40, 3,41, 32,
49,57,56,55,32,2,45,8, 32,638

B@ 459 DATA 12,5,8,13,1,14,14%,3
2,32,32,32,32,22,5,18,19,2391

Ce 45@ DATA 9,15,14,32,1,47,53,
47,49,53,8,20,5,24, 20,45, 474

C4 47@ DAaTA S, 14,20, 18,25,32,13
,15.4,5,19,58,0,45, 45,45, 363

S7 4B@ DATA 45,45 45,45 45,645 4
5,45,45,45, 45 45 45,45 0,23,
653

A9 499 DATA 32,45,32,23, 15, 18,4
s38,83,18,1,16,38,15, 14,47, 3
&7

BC 50P DATA 15,6,6,@,10,38,45, 3
g,18,58,7,8,20,32,10,21,271

C5S 51@ DATA 19,22,9,6,3,3,1,20,
3,15,14%,32,15,14,47,15, 248

g4 528 DATA §,5,0,9,32,45,32,9,
1%4,19,%,18,2@,32,13, 15,275

AE 530 DATA 4,5,32,15,14,47,15,
6,6,8,255,6,15,18,13, 1,452

63 540 DATA E2@,9,1%,7,32,6,1,3,
8,12,9,20,9,5,19,568,233

BB 550 DATA @,0,0,0,0,2,2,2,2,0
.0,0,8,0,0,0,0

PROGRAM: ¥YC WRITER N

15 1@ BL=S@ : LWN=50 :SA=1470
1

SB £@ FOR L=-B@ TO BL:CX=0:FOR O=
@ TO 15:READ A:CX=CX+A: POKE
SA+L*16+0 A:NEXT O

AS 30 READ A:IF A*<CX THENPRINI
"ERROR IM LINE";LN+CL*1@2:5T
op

4@ 40 NEXT L:END

EE 5@ DATA @,45, 45,45, 45,45, 45,
45,45, 45,45, 45,45, 45, 45,45 B
739

BB E@ DATA 45,45,45, 45,45, 45,0,
3,32,45,32,81,14,45,1@, 21,49
3

8cC 7@ DATIm 19,20,9,6,25,32,16,1
,18,1,7,18,1,16,8, 32,289

C7 B@ DATA 21,14,4,5,18,32, 3,21
,18,19,15,18,0,4,32,45, 269

BE 92 DATA 32,18,9,7,.8.208, 32,10
,21,19,20,9,6,25, 32, 16, 284

9 1@@ DaTm 1,18,1,7,1B,1,16.8,
32,21,14,4,5,18,32,3, 199

EC 11@ DaTA 21,18,19,15,18,8,1,

J2,45,32,9,14,19,5,168,20,286
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C64 UTILITY

38
8C
20

FE

DC
D2
EC
ec

B4

@3

OE

2A

BF

F7

03

FD

FC

@F

BV

91

EC

2l

CB

93

FD

E4
FE
C2

3ac

oz

B4

12@ DATA 32,5,13,16,20,25,32
,12,9,14,5,32,1,20,32,3,271
13@ DATA 21,18,19,15,18,0,25
5,5,18,1,19,5,32,6,1,3,436
140 DATA 9,12,9,20,9,5,19,58
,@,45,45,45, 45,45, 45, 45, 456
150 DATA 45,45,45,45,45,45,4
5,45,45,45,0,2,32,45,32,5,56
B

16@ DATA 18B,1,19,5,32,12,9,1
4,5,32,21,14,4,5,18, 32,241
17@ DATA 3,21,18,19,15,18,0,
11,32,45,32,5,168,1, 19,5, 262
18@ DATA 32,3,21,18,18,5, 14,
2e,32,2,12,15,3,11,0,5,211
19@ DATA 32,45,32,5,18,1,19,
5,32,23,8,15,12,5, 32,20, 304
20@ DATA S5,24,20,6,9,12,5,0,
255, 255, 254, 32, 32,6,49, 32,99
B

21@ DATA 45,32,2,1,3,11,32,2
®,15,32,20,5,24,20,32, 32, 326

228 DATA 32,18,5,20, 32,45, 32
,13,1%,18,5,32,48,5,12, 16, 38040

230 DATA 32,32,32,0,89,0, 169
,8,133,87,169,4,133,688,169,0
1137

24@ DATA 133,89,169,216, 133,
9@,32,68, 229, 169, 160, 133, B4,
169,58, 133, 2085

250 DATA BS,162,21,32,176,55
,96,2,12,15,3,11,45,13,15,22
, 765

26@ DaTa 5,32,6,1,3,3,12,9,2
2,9,5,19,58,8,45,45,278

27@ DATA 45,45, 45,45,45,45,4
5,45,45, 45,45, 45, 45,45, 45, 45
, 728

£8@ DATA 45,45,45,45,0,7, 32,
45,32,19,5,20,32,19,20,1,412

290 DATA 1B,20,47,5,14,4, 32,
15,6,32,2,12,15,3,11,0,236

30@ DaTA B,32,45,32,3,15, 16,
25,32,3,21,18,18,5, 14,20, 307

31@ DATA 32,2,12,15,3,11,32,
ge,15,32,3,21,18,19,15,18,26
8

320 DATA @,15,32,45,32,13,15
,82,5,32,3,21,18,18,5,14,290

33@ paTa 20,32,2,12,15,3,11,
32,2e,15,32,3,21,18,19,15,27
2

34@ DATA 18,0,255,13,1,18,7,
9,14,32,6,1,3,9,12,9,407

3@ DATA 20,59,5,19,58,@,45,4
5,45, 45,45, 45,45, 45,45, 45,56
1

36@ DATA 45,45,45,45,45,45,4
5,45,@,24,32,45,32,19,5,20,5
a7

370 DaTA 32,12,5,8,20,32,13,
1,18,7,9,14,0, 25, 32,45,271
3e@ DAaTa 32,19,5,20,32,18,9,
7,8,20,32,13,1,18,7,9,250
390 DATA 14,0@,255,20,1,2,32,
6,1,3,9,12,9,20,9,5,398

4@@ DATA 19,58,0,45 45 45 45
45,45 45, 45,45, 45,45, 45,45,
662

41@ DATA 45,45,@,6,53,32,45,
32,1@,21,13,16,32,20,15,32,4
17

42@ DATA 14,5,24,20,32,20,1,

c3

F1
4D

4B
EA
F4

12

=T}

=]

1F

a4

F?7

BB

2,45,16,15,19,9,20,9,15, 866
43@ DATA 14,0,6,54,32,45, 32,
1e,21,13,16,32,20,15,32,6,34
8

4@ DATA 15,18,13,5,1\8,32,20
,1,2,45,16,15,19,9, 20,9, 257
45@ DATA 15,14,@,6,32,45, 32,
3,12,5,1,18,47,18,5,19,272
460 DATA 20,15,18,5,32,1,12,
12,32,20,1,2,45, 16, 15,189,265
47@ DATA 9,20,9,15,14,19,0,2
®,32,45,32,3,12,5,1, 18, 854
48@ DATA 47,18,5,19,20,15,18
,5,32,19,9,14,7,12,5, 32,277
49@ DATA 20,1,2,45,16,15,19,
9,20,9,15,1%,0, 255, 15,20, 475

S@@ DATA B,5,18,19,58,0,45,4
5,45, 45,45, 45, 45, 32, 32, 32,51
g

51@ DATA 32,32,32,32,32,32,3
2,32,32,93, 32,21, 32,45, 32,23
, 566

S20 DATA 15,18,4,3,15,21, 14,
20,0,12,32,45, 32,12, 15, 1,259

53¢ DaTA 4,32,6,9,12,5,32,32
,32,32,32,32,93, 32, 14, 32,431

540 DATA 45,32,3,8,1,14,7,5,
32,6,9,12,5,14,1, 13,207

550 DATA ©,0,0,0,2,0,92,0,0,@
,2,0,0,2,0,0,0

PROGRAM: YC WRITER O

78

SE

(=1

AC

EO

2F
EE
7C
1F

a8

Be

SB

BA

4E

Ccv

1@ BL=3@ :LN=S5@ :5A=155@
1

20 FOR L=@ TO BL:CX=0:FOR D=
@ TO 15:READ A:CX=CX+A:POKE
SA+L*16+D0,A: NEXT D

30 READ A:IF A><CX THENPRINT
"ERROR IN LINE";LN+(L*1@):5T
OP

4@ NEXT L:PRINT"CDOWN2IGET R
EADY TO SAUE AND PRESS A KEY
" POKE198,@:WAIT198, 1

45 POKE43,99:POKE4Y4,22: POKEY
5, 142: POKE46,62: X=PEEK(186) :
SAUVE"WRITER2".X

50 DATA S,@,19,32,45,32,19,1
,22,5,32,6,9,12,5,32,276

6@ DaTa 32,32,32,32,32,93,32
,13,32,45,32,3,8,1, 14, 7,440
7@ DaTa 5,32,3,15,12,15,21,1
B,19,@, 18, 32,45,32,18,5,290
8@ DATA 16,12,1,3,5,32,6,9,1
2,5,32,32,32,93,32,16,338

a@ DATA 32,4S,32,16,18,9,14,
20,15,21,208,0, 255, 254,32, 32,
B1S

100 DATA 6,49,32,45,32,2,1,3
,11,32,20, 15,32,20,5,24, 329
110 DATA 20,32,32,32,18,5,20
,32,45,32,13,15,18,5,32,8,35
g

120 DATA S,12,16,32,32,32,0,
32, 123,31, 32,608,229, 24, 162, 1
@, 840

130 DATA 16@,10@,32,240,255,5
6,173,32,208,233,240,133,77,
169, 104, 160, 2282

14@ DATA 61,32, 169,61, 144,3,
141,32, 208, 56,173, 33, 208, 233
,24@,133,1927

ol

A3

16

70

AC

S

a4

SA

C3

AD

a5

3E

BES

SE

ae

30

&'

BE

1A

8B

27

150 DATA 77,168,120, 160,61,3
2,169,61,144,3,141,33,208,17
3,134,2, 1687

16@ DATA 133,77,169,135, 160,
61,32,169,61,144,3,141,134,2
,198,211, 1830

17@ DATA 1E3,148,16@,61,32,3
2,171, 32,228, 255,240, 251, 201
, 78,240,170, 2466

180 DATA 201,B3,208,243,120,
32,132,184, 76, 120, 31,66,79,8
2,68,69,1610

19@¢ DaTm B2,32,67,79,76,79,8
5,82,58,32,0,80,65,600,69,82,
1048

20@ DATA 32,67,79,76,79,85,8
2,58,32,0,73,78,75,32,67,79,
g9y

21@ DATA 76,79,8S,82,58,32,0

,18,32,83,65,84,73,83,7@,73,
593

220 DATA B9,68,63,32,40,89,4
7,78,41,32,146,0,32,30,171,1
65,1103

230 DATA 211,72,169,0, 166,77
, 32,205,189, 104,133,211, 162,
@,134,73,1938

240 DATA 134%,74,134,75,32,22
8,255,240,251,201, 13, 24@, 26,
201,48, 144, 2296

250 DATA 243,201,58,176,239,
32,210,255,73,48, 166,75, 149,
73,232, 224, 2454

260 DATA 2,134,75,240,2,208,
221,169,13, 32,210, 255, 32, 210
,255, 169, 2227

270 DATA 10,133,211, 166, 75,2
e8,2,24,96,24, 162, 1@, 169, 0, 1
21,73, 1464

280 DATA 2@2,208,251,101,74,
56,396,593, 42,42, 42, 76, 14,62, 7
6,22, 1423

290 DATA 62,163,868, 160,62, 32
,30,171,96,162,@,189,78,31,1
57,65, 1552

3e@ DATA 3,201,32,208,11,238
,189,78, 31,201, 32,208, 238, 20
2,208,5,2079

310 DATA 232,224, 18,208,230,
169,0,157,65,3, 169, @, 32, 189,
255, 169, 2120

320 DATA 15,174,74,31,168, 32
, 186,255, 32,192, 255, 162, 15, 3
2,201,255, 2079

330 DATA 169,65, 160, 3, 32, 30,
171,32,181,171,96,82,69,65,6
8,89, 1483

34@ DATA 32,84,79,32,82,69,8
@,76,65,67,69, 32, 84, 69, BA, B4
,1@s2

350 DAaTA 7@,73,76,69,33,13,1
3,0,0,0,0,0,0,0,0,0, 347

PROGRAM: WRITER BOOT

ca

BES
43

5 A=A+l:Y=PEEK(1B86)

1@ IFA=1THENLOAD"WRITER1",Y,
1

c@ IFA=2THENLOAD"WRITERZ",Y,
1

3@ IFA=3THENSYSB@50
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COMMODORE PROGRAMMING

Technical
Information

All you ever wanted to know about your Commodore but

were afraid to ask.

ost programmers spend a lot of their time sifting through  invaluable while both beginners and old hands alike will find
piles of technical books looking for the address of a certain  the Hex converter, the hints and tips and much more, to their

routine or trying to find the POKE to perform a certain function.  liking.

Now you can throw away your books, as on the following Most of the information provided here 1s useful by itself.
pages you will find a wealth of information about all of the Some information, such as the addresses of routines within the
popular Commodore computers. ROMs, will be of more use when used together with a ROM

Advanced programmers will find the memory maps disassembly.

C1E6 OP-SYSTEM AND MEMORY HAP 320A3-0ARS JiFfy clock
= L 1] Seriml bit cownt/E0I Flag
e a2 i 2RJAH Countdown tmpe write /bBit count
HEX ADDRESS E DESCRIPTION OF ROUTINE S0@AE mnumber charactears in Fllenams
SSPAC Current logical File
o111 Cassette combtral S0BAD Currant ascondary address
H Cassetta read SEDAE Currant devics
3 Cassstte motor C(@=amd SD04F -Q@ES Pointer to Filenams
1 Cassetts write SCREZ-BQE3 1/0 start afdcass
Fa0Rn @=LOAD: 1=UERIFY QPB4 -BEAS Alt start address (load/vecifyl
Saea0 Tups: FF=atring, @@=numaric S0REE-BART Pointer; cassestts buFFer
SA0RE Typm: B@=inteager, Q@=Fflpoating 2PBCH-BECE Input cursor log (row,colomnd
S092F DATA scan/LIST quote/memory Flag S0OCE Which key (BY=no keyd
Sa014-2d1s Integar valum sdeCT Input From scresnskegboard
216 Pointer temporary string stack S0ACE-@ArY Pointer to scrasn line
S2a17-2a18 Last temp string vector FARCH Pelntar: sursor colomn
sge19-g821 Temporary string stack SABCE Dutput guotes Flag
SMEE-2AES Utility pointer area SAaC0 Pointer: cursor row
S222E-2e2A Produst area For multiplication SABCE Dutput character {to scraanl
SaaZE-RasT Pointer: start of basic S@OCF Number of inserts outstanding
52820-302E Painter: start of basic wariables SARER-BPER Screen color pointer
FPRCF-P2@3ID Fointer: stacrt of arcays SPREC-2RED Keyboard pointer
S2@31-2038 Pointer: snd of arcays SRAREF Number of charactecs in keyboard bufFferc
SPRIF-@D34 Pointer: bottom of strings SAAFA Type of tapm File
20@I5-2R3IB Poinmter: current string SPEFF-2lea Flomting to ASCI] work acea
SHAIT-0038 Pointer: top of basic memory 221 33-813F Taps mrror log
S2239-2230 Currant basic line nusbsar 3212@-A1FF Frocessor stack acres
¥ SHA3E-2@3IC CHARGET painter SEPER-B2SA HBasic input bBuFFerc
See3n-2a3E Poinmter: CONT basic line nusbar S22 -225R Pointar: lina funbar For COMNT
SDAIF-Pe4@ Current DATA lins nurbar SEPSE-ARSC Pointar: bamic statement For CONT
Seedl -@e4s Current DATA address SAEFE-@2F3 Flomt-Fixed vector
21 I-0dry Input wector SEEFY=02F5 Fixad-Float vector
0245 -20M4E Currant variable nass S$2320-8311 Basic veactors
| ST -Dd4A Current wvarlable address F2312-2717 IR0 wvmctor For keyscans/clock
1 2048 -224n Umsrisbles pointar For FORAMEXT ¥2314-B318 Main IRE vector For sound duration/graphics split
SAE-DAC ¥ save/op save/basic pointer save Se31E-2317 BRK intmrrupk wector
S840 Comparison sysbol accumulator s2318-@318 OFEN vactar
SBAYE-D@53 Hisc numeric work acea S231A-231R CLOSE vector
52054 -2R55 Jump vector For Functlions S@31C-d310 Smt input wveskas
257 -2BED Himc work area S0 E-BLF SEt oubtput vesktar
52051 FRCH] axponant ER329-a321 Bmatore 1/0 vectar
SMEC-BBES FACH]1 mankissa FARST-3323 INPUT wector
SR2ES FAC#1 =ign ER3A4-@3IS5 OUTPUT wector
|DE7 Sariss svalustion consteant pointer SA3TE-2327 Tast STOP wector
s0eca FAC®1l overflow S2308-2329 GET wector
SPDET-QBEE FaCn2 SA370—2328 Abart 170 wector
SQQEF FAC mign comparison S232C-@320 Ussr wector
a7 FACH1 rounding SA3ZE-QA3EF LO®O wector
0075 Room For graphics scessn (@=not avallabla) S8330-2331 BAUE wactor
S&a7C-@@70 Pointer: GOSUB stack SQ333-AIFE Cassette buffar
s@eald Flag For sindow (S49=window on,BE@=multicoloc,SC@=both) @473 CHARGET subroutinms
a0 Statua word 5T SA4FC/HFE Duration for voice 1
saaal Kmyswitech CIa; STOP and RUYS Flags EQ4FDSE4FF Duration For volice ©/noisa
303 g=losd; l=veriFy 3253 RNO mamd valums
Soaon Serisl output:; defsrced char Flag EASA5-@S512 Logicel File tabla
FHES Seriml deferred chacacter 39513-@51C Davice nunber table
sgeaT number af open Flles S0510-8528 Secondery mddress table
BT Input device BR5ET-B530 Kmybosrd bufFar
sa@99 Dutput CHO dewvice QST @538 Starg of usable meamory
220594 Dirsct=80; run=@ output comtrol S@533-@534 End of usable memory
sAeU0-QETE Taps and addresas/and aof program Q535 Sarial bus timsout Flag
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FA538 Currant calar coda 8797 Basic-karnal patch For set oubput device
¥ 1=Flash SATAE Basic-kermal patch For set input dewice
E=4 Luminamce (@-=T) $aTaF Baslc-kearrnal pateh For GET
3-@ Coloc (@=15) SATES Parfarm SYS
SOE3IF Max sizras of kayboard buffer SATOE Pacform BAUE
EEG41 Fepest spead counter SATF@ ParFarm UERIFY
SATuD Feopmat deslay counter Sa7F3 ParForm LOAD
@543 Esgboard shiftscontrol Flag ENEYD ParFarm OFEM
BESYY Caam switch count SAESA PacFocm CLOSE
S@545-0546 Eeyboard table setup pointer EABEH Gat paramsters For LOADSAUE
SRSYT Cass switch disable SOHER Gat parameters for OPEN/CLOSE
127ee-278R Gasub stack EADEY Garbage collect
2A7F2 SYS A reg sawva san7a Parfore COS
$A7F3 SYS ¥ rag save SOETT ParFarm SIN
SATFY SYS ¥ rag save saaca Parform THAN
S@7FS SYS status reg save LAE1A Parfaorm ATN
ERTFG Last keay $ABBO Parform RENUHBER
S@7FD Countdown For doubla TI1 busp SADCA ParForm FOR
SE80@-2BFF Color memory SAESA Perform DELETE
SACAQ-2FFF Scresn memory SAECH Gat cange For LIST/DELETE
$100@-3FF5 Basic program memory EEy SR PerFarm TRAFP
51088-3FF5 Graphics scresn/color mamsocy SHY4E PearForm EESUNE
S$3IFFE-3FFO Reset sntry (dhen ROA is outl SEGYY PerFarm PUDEF
SB557 ParForm 0O
MENORY MAf SBSAC Perfarm EXIT
0623 Pacrform LOOP
sE022 Basic ROM cold start routine SBESE Perfaorm TEOHN
$E8Q19 Initialize basic IEESS Parform TROFF
$8aCC Fowar-up massage SBECO Parform AUTO
SH18S Uactors For 50300 SHEER ParFarm HELP
58117 Initislize veciors SB729 Parfarm KEY
H8123 CHRGET For S@473 SEEMS ParForm SOUND
S818E Eaywords SEEED Parform WOL
88383 Command veactors SEEDL Parform PAINT
28415 Function wactors SEE04 Parform CHAR
$E553 Arithestic opacator wectors SHAED ParForm BOX
$8471 Error massages SANIS ParForm GSHAFPE
38661 "SYNTAX ERROR’ $HE29 ParForm SSHAPE
S8E83 Error routine SCALE PerForm CIRCLE
SBT3 "READY ' £C408 ParForm DRAW
s87aF Basic warm start SCS80 Perform LOCATE
SBA30 Find basic lina SC510A PerForre COLOR
0ATS FarForm NEW SCSE7 ParForm SCHNCLR
SBAS8 FParform CLRE SCSEE Parform SCALE
SBAF1 Sat text polnter SCSC3 Parform GRAPHIC
S8AFF Parfarm LIST SCHEC PacForm OIRECTORY
FEEBC Parform RUN ECTY1 Parform OSAUE
SACSA Perform RESTORE Ca51 Parfors OLO&O
SECOE Parform STOP SCI68 ParForm HEADER
SAChA Parfarm ENDO $CI3C Parform SCRATCH
SA083 Parform CONT SC3CC Parform COLLECT
$802C Parform GOSUB sCana Parfore COPY
S$A04D Parfarm GOTO SCHF4 ParForm RENAME
38083 Parform RETURN ICARE Parform BA&CEUE
SBDBE@ Parform DATA 4CE21 Get parametars For disk commands
SEDEL Peacfarm IF SCCCF Fead disk mrcor
SHEQE Parfarm REM and ELSE sCoEe 'ARE YOU SURE' message
THELE ParFoce ON SCERR [RQ/BRE Entry
EHE3IE Get line nurbar (@-E39993 SCERE IRE routinoiS@31%)-mandles graphics split spund duration
SHETC Perfora LET SCE42 [P routins{$@312)-handles clock, keyboard
SEFER Parfarm PRINT® SCECD Handle sound duraticns
FHFEG Parform CHAD SCEF@ Bump clock
£520Q Parfarm PRINT ACF26 Gat timm
%9288 Primt atring from Cy.ad SCFED0 Sat tima
25388 Parform GET 500 Cheracter definations C2K}
$5@EE Parform [NPUT#H 0802 Screen address <LOWI
s3108 Parform INPUT s0a18 Scresn address C(HIGH)
F314F Parform READ HOA 3 Get scrasnt sire
3208 "P"REODD FROM START® meassags s$0a39 Put/Gat Row /Cal
F8254 Perform MEXT SOBAD Sat scresn pointears
$932C Evalulats axprassion SDBC1 Rampva char Fros keyboard
E AT 0] Conatant PI S09ES Tnput wntil carciage retucn
SO4ES ParForm NOT s0811 Raad keyboard
SO4aR Scan past 2 S0C43 Dutput to screen
FO40E Scan past o SERLE Keyboard select vectors
58481 Scan past , SEREE Unahifted table
$A5FAE Parform OR SEQGT Shifted table
F85FB Parfarm Akl LERAR CHM kmy table
$9628 Parform comparisons (<=3} SERES Control table
336498 Perform OIR SE1EA Shiftsrun egquivalent
$IEAS Locate variable SEPEAR Oulay For @.5 aec
S8BEC Constant - 32768 SEACC Find amny taps headerc
SO806 Float-fixed SEA21 Find a apaciFic header
$9pE2 Pacrform FRE SEROD Gat (9@328)
5370 Perform POS SEHER [mput C(S@3I223
F9p40 Perfors OEF FECHE Dutput (S@3IE4%3
E0A0E Parform FM SECBB Receive from serial
b 2211235 Pacrform STRE SECDOF Sand serial deferced
FAC48 Geat temporacy steing s$ED18 Set input device ($AI1CH
SOCHEE Perfarm CHRS SEDSE Sat output devieas (SR31E]
ESCCF ParForm LEFT® SEOFA Sand TALE
59023 Perform RIGHTS SEE1A Send TALK Sa
3015 Parform ALIODS SEESC Sand LISTEN
53061 Ferfaorm LEM SEE4O Send LISTEN SA
2307@ Parfore ASC SEESD Close Filea (S@31A42
2306+ Get 1 byte paramster SEEER Find film mntry
25093 Parfors WAL BEEFB Gat File details
33002 Get poramoters For POKE/Wa]T SEFDAE Abort all files (S@32@)
2J0FA Parform PEEK EEFAC Feastora default [/0 (S@32@)
$3E12 Parform POKE SEFZ23 Send UMLISTEM
FIEGA Perfors WALT SEF38 Sand LUNTALK
SIERT Parform SUBTRACT SEFS3 Open File (S@3I1A)
SOEQE ParfFaorn 400 EF@m Load program (S@3IZE)
SAA1E PerFore LOG SF1At Save program (S333@)
snaTe Parfarm HULTIPLY SFZE5 Teat STOP kmy (SA3ICE)
SA197F Farform DIVIDE SFER4 Fouwsr resst sntry
221 Nemory to FACEL 3FECE Set kernal wectors
SAZB1 FACHZ to FACE] SFZ03 Store karnal vectors
SR Rowmd FACE] SF30B Imztimlize 170
SAZEE ParFors SGEN SF 352 Initialize system constants
SA200 Parform ABS EF4@aCc Set Filenans details
$A35E Farform INT SF413 Spt fFile detalls
SASEY Pecform SOR BF4lA Flag status
SASEE Farfprm POUER SFY1C GRt status
SAE2T Parmarm MNEGATE SFY23 Sat timsouk
SAGES Parlorm EXP EFyaT Raad/sst top of memory
SATAT Perform RND sFugg Fead top of meRocy
saT70 Bamic I[/0 mcror handler SFuzF Set top of memsory
=47HS Essic-karnal patch for OPEN SF436 Read/sat bottom of meamary
SATER Basic-karnal patch For PRINT sF438 Read battom of seaccy
FATH1 Basic-karnal patch For INPUT EFY3E Sat bottom of memory
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BFu4S Monitor call entry FrE-773 Wector:basic token generatac
Pyl Fonitor BEK entry (S@31E) user vector (S@33C) TT4=775 Uector:basic LISE
§FC19 Gat 170 addre=s TTE=777 Uactar: basic command esxscute
SFCE3 [RD mnkry T7E-779 Vactor basic tokenm pvaluate
SFCEE IRG mxit TES-7A1L Vactor  basic user token svelulate
sFDo@ TED mmmory TEE-TB3 Vector:create keyword
SFFS2 Perfarm MONITOR 7B4-785 Uector: prepare user token
78E-787 Vactor: interrupt
7BE-783 Usctor: hardware intercupt
790=-781 Uactor: BRK interrupt
Fag-7a3 Usctor:kernal OPEN
*4 MENORY fAP 794-795 Uector : CLOSE
Tag-7a7 Umctor: CHEIN
798-7
DEC ADORESS  DESCRIPTION g b TR
Baz-ae3 uactor : CHRIN
-] 7581 Oetm direction regiater BO4-BAS Umctor: CHROUT
1 7581 B bit /0 port CmsCB4) BAE-BET Uactor - STOF
I=y MNew start address (REMUFBER] BOE-BaS Umctor:GETIN
G-& Step width (RENUMBERI Big-mi1i Yactor-CLALL
I Search character B12-813 Ymotor :manitor break
] Flag: ssarching for guote Bl4=815 Umctor : LOAD
] Screen colunn From leat TaB B16-817 wector: SAVE
1@ Flag: @=LOaD, 1=WERIFY BlB-1818 Tmpe buffer
1t Input buffer counter, number of slemants 11351144 CHARGET subroutine
13 Flag: SFF=satring, SE@=numar.c 1145-1156 CHRGOT aubroutine
14 Flag: ¥FF=integer, S@@=Floating 1263 Last srror number
15 Flag: Data scan/LIST gquote/mamory Flag 12641265 Fow mumber of last earrorc
1B Flag: user Function call 1266~ 1267 Referance For ON ERROR GOTO
17 Flag: $@@=INWPUT, $4@=GET, S38=READ 1280 USE jump command
2@-21 Imteger valus 12\1-12082 USR address (lashid
22 Pointer: Temporary string steack 1287 RHD seasd valus
23-24 Umctor: Last temporary string 1285-1208 Table of logical Flle numbers
25-33 Tamporary string atack 1258-13048 Table of device rumbers
F4-37 UtLlity polnter araa 13@3-1318 Table of sacondary sddresses
aB-4=2 Product ares For mwultiplicetion 1313-13=8 Kayboard buFFer
3444 Fointer: start of bemic 1323-133@ Scart address of RaH For OS5
HE-YE Pointmr: start of basic variables 1331-1332 Fointer: eand of R&H 05
47-48 Folnter: atart of basic arrays 1339 Current color code:
49-5@ Pointer: end of arrays BIT 7il=Flash
51-58 Pointer: start of strings BIT B-4:luminanca (@-71
§53-54 Paintar: curcreant string BIT 3-8:colar (@-151
55-5B Pointer: top of basic memory 1343 Size of keyboard buffer
57-58 Current basic lire numbec 1344 Flag:Key repeat: SB@=-All,$4@=None, $@2=-0EL , SPFACE, CURSORS
E9-ER Pravious basic lima numbac 1945 Fopoat speod
E1-62 Pointer: CONT basic line numbac 1345 Repeat delay counter
B3a-64 Current DATA line nuabar 1347 Flag: shift,ctrl,com key
6566 Fointer: curcent DATA address 1348 Laat pattarn of shift
E7-B8 Uactor: input routing 13/5-1352 Pointer: keyboard table setup
BS-7R0 Cutrreant warlabla nasse 1351 Flag: SHIFT: SB@-hNO, Se2=-YES
Ti=78 Uariable address 1352 Program counmtec hi
T3=74 Uariable pointer For FOR/HEXT 1383 Program counter lo
TE=TE ¥ mave, op mave, bamic pointer =awe 136y Processar Flags
ris Cemparison: l=larger, 2-squal, “t=asmaller 1355 Processocr A rag
TA-83 HisC work arsn 1366 Processor X reg
B+-B6 Usctor: Functions 1367 Proceassor ¥ reg
B7-3E6 Hise work ACSA 1358 Processor stack pointec
a7 Accunulabor Wl axponant 2230 Current key proassed
H8-181 Accumulator #1 mantisss
1a2 Accunulator W1 sign
183 Series avaluation cormatant poimter
1o Aoccunmulaktor #1 hi-order overflos
185118 Accumulator W2 s For W1 LOW MEMORY AP OF CEMd
111 Accumulator sign comparison
113 Accumulator Wl reusding r
113-114 Pointer: cassstte buFFar LAHFL —— Pl e
115-11B Flag: AUTD command $@@=0FF A Alraction raciatar
117 Flag: $@1= 12K resarved For graphics EEE}: ::E“?? iﬂ Eg-lw 170, Nemocy Enu tape
l24-125 Pointer: GOSUE stack ADRAYL $A02T-@QE4 3I-4 Flomt to Fixed wector
131 Currant grapghics mode: $@0=text, S2@-hires, ADRAYE $0005-BROE S-E Fixed toc Ploat wackor
S6@=split hires CHARAC s20a7 7 Search character
sad=multicolor, SEd=multicolor aplit ESDCHR S0@an B End of guokta Flag
132 Current color TRMPOS sagag 8 Save screen last TAB
133 Fulti-coler 1 JERCK saaan 1a Flag: LO®OD=@ VERIFY=1
134 Foreground color COUNT LACAE 11 Pointer input buffear/Wsubscripts
135 Max nunmbar of solusms DIFFLG APRRC 12 Oefault DIM ko 1@ Flag
136 Max rmumber of rows UELTYP 20@a0 13 Oate typm: String=255 Humberic=@
144 Status word 5T Intagec=128
145 Flag: STOP and RUS keys INTFLE  S@22E 14 Float=@
147 Flag: S&2=-LDAD, S@1=VERIFY GARBFL  SEO8F 15 DATA scan/LIST quote/Garbage collect
148 Flag: character in serial bufFar S0@=NO, S88=-YES Flag
143 Charactet in buffer For serial address SUBFLG  sd@ige 1E Subscript/U=ser Fn call
151 Mumber of Filea cpan INPFLG SBa11 17 Input Flag: SSd=Input S4@=0at S6QA=Read
152 Dafault imput device TANFLE sae12 18 TAM sign/cosparison
153 Oevife cutput devics s2a13 = | Current 1/0 prompt
154 Flag: S80=direct modma, SC@=-monitar, SR=program L INMUM SAR14-BA1S PR-21 [nkeger valus
157-158 Pointer; tmpes sndsprogram end TEMPFT  3@B16 22 FPointar temp string stack
1E3-165 JIFFy clock LASTPT S0@17-2018 231-24 Last teamp atring address
171 Langth of Filenams TEMPST s2a19-@21 25-33 Stack For temp atrings
172 Logical fila nuabhar INDEX S@22-pA2s  I4-37 Ueility polntear aras
173 Secondary addreass RESHO SPOTE-QB2A  38-42 Product area For multiplu
1T Dewvice rurbar TAXITABR  SRESB-@R2C  43-44 Pointer start of BASIC
175-175 Painter: Filenama UARTAE  SBOZD-Q82E 4S-4E Pointer stact of variables
178-179 170 atart addrass ARYTAE  SOBEF-BA30 47-48 Pointer atack of arcays
182-181 Basic loading addrass STREND  SO@31-@@32 4a-5@ Pointer end of arrags
1B2-183 Pl nEat s Lo SR’ Iddc RE8. Cor- o FRETOP  S@@33-0@7F4 S1-52 Pointer bottom of strings
184 Flag: RVS $12=Yes, S8@=hNo FRESPC  SO@35-0@35 5§3-54 Utility string pointer
186-187 Cursor position C=,yd MEMSIZ  SO@37-3838 So-SE Pointer highest address used by BASIC
198 Flag: key pressed: $4@=nonm ECURLIN  S8838-8834 G7-SA Eurrent BASIC line nunbec
128 Input From screen/keyboard OLOLIN  S@SIB-3A3C 58-E60 Pravious BASIC line numbec
2ae-2a1 Polnter: screen line OLOTXT  S@83A0-@@3E Bl-82 BASIC statesent For COWT
R Fointer: acreen colusn DATLIM SEBIF-2R4D BI-B4 Current DATA lina
B3 Fleg: S@@=not in quote mode OATPTR 5084 1-8Q42 BS-66 Currant DATA addre=ss
2 Langth of current screesn line INFFIR  SE@4Y3-0844 G7-58 INFUT wector
205 Painter: curscr row UARNAM  SP@45-@R4E 63-70 PolAter curcsnt varisble nams
25 Output character Lo Scresn VARPNT  S@947-0848 T1-72 Pointer current variable dats
2a7 Flag: insart mode, >38@=number of inserts FORPNT  S0@45-@@4A 73-74 Pointer variable For FOR/NEXT
EF4-235 Polnter: curcent screen color SBO4E-DBHC TS-7E Y-save/op-save/BASIC pointer save
236-238 WYector to keyboard decode 0240 77 Comparison symbol aocumulator
239 MNumber of characters in keyboard bBufFar SPSHE-B@S3I TE-B3 Hisc work arss
B48 Tupe of tape file FED54-DASE  A4-BE Jump vactor For Functions
249 Bit 7=1:WRITE, Bit G=1:REAL S0057-GREA A7-35 Mise nuneric work aces
275-289 Color luminence table inm BAMA FACEXE EORE1L oy FPACCHL - mxponent
Eﬂul'-'g;}' ;::T:’:ﬁ;u:t:ﬁ:fur FmCHD SOPER-B@ES 98-181 FPACCHL = mantissa
= X . FACSGN  S@@ES 182 FPACCHL - aign
Ea1-5a2 Pravious b*“”;'-" line mumber SGNFLG SROET 183 Fointer ;.riEs mvalustion conatant
E@3-EdY Pointer: Basic statesant For CONT BITS SPPEE 184 . FPACCHY - overflow digit
T54=788 Pointer: Float to Fixed routine ARGEXF 2055 185 FPRCCHE - mxpanant
7oE-757 Pojftac: Flxed to. LRteger ARGHD  $O2EA-00E0 106-109 FPACCHZ - mant lssa
7EB-7ES Yector:basic sccor Ressages ARGSEN SAREE 11@ FPACCME - sign
TTa-771 Weotor: basic warm start
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R P T e e N e e W T e e e T e P A e . P s (e R D e A - A P T 0 7P A e T A T a0 T el
AR ISEN SRABEF 111 Sign comparison result ENABL SE2AL 673 BS232 snabla/CIAZCNNIY interupt
FaCouy b 1] 112 FPACCHN]1 - low order rounding control
FEUFPT  SE@71-@@72 113-114 Pointer cassetts buffer sa2A2 BT ClA 1 timer A control log during taps
CHREET  S@8873-28@8A4 115-138 Subroutine: get next byte of BASIC . 1/0
CHRGOT spaTa 181 Entry point to get sams byte | R E7S ClA 1 inmterupt log taps csad
TXTFTR S9@7A-@@7E 122-123 Pointer current byte of basic il ETE Ela 1 timar A enable log taps read
RNOX SEIEE-@BEF 139-147 RHD seed valus se2as 677 Scresn line macksc
STATUS  See9s 144 Kermal I/0 status ST SEEAE 678 PAL/NISC Flag: @=NTSC 1-PAL
STKEY 0951 145 STOP kmy and RUS keys switch S@EAT-REFF  679-767 Unused
SUXT $@@9z 146 Timing constant For taps SEECe-B2FE 7@4%-766 Block 11 For sprices
UERCK =@as3 147 50@8= Load S01= UeciFfy IERROR S2302-0301 7EE-769 Usctor: BASIC srror sS&gs {SE3IEB)
C3FO 20@94 148 Seriml output: deferred char Fleg IHAIN 20322-0383  TTE-7TL Vactor: BASIC warm atart (EA4B3)
BSOUR =RQSS 149 mnriml output deferced char [CRNCH S23@u-a3s 7TE-773 Usctor: BASIC crunch tokers (SASTC)
SYNO E 1.0 15@ Tapms EOT reaceived 19PLOP SAIDE-2IBT TT4-7TE Veckor: BASIC print tokens (SAT1A)
s@ES7 151 Eagiater save I GONE S23@8-2398 TFTE-TTT? vactor: BASIC stact new Lins{3A7E4)
LOTHD sE@9a 158 Kurher of Files opan T1EvAL SA30m-23@8 TFB-7TO Uactor: BASIC token evalusta(SAERS)
OFLTN s2093 153 Input device C(dafault=@) SAREG S@3AC rae Save A register
OFLTO saa8A 154 Output devies (default=3) SEREE sa3a0 781 Save X register
FRTY P 155 Taps char parity SYREG $AIAE 7ae Save Y reglster
DPSu BT 158 Tape byte received Flag SPREG S@3eF 783 Save status ragister 5
NSOFLE  $8290 157 BASIC mode Flag: S8@=Frogram USRPOK  S8318 7e4 USR function jump instruction CFECH
38@=0irect WSsRADD ::gijé-ﬂjiE ggi—?BE ULEN u:dru:a low/high Farm CEEEYEY
U S8
;‘:_’:EI. ;::EB}E :I.é;: Taps :::: El ::;:: %:g CING S@314-@315 7TEE-7AA vector: Hardware IRQ CSEAILY
TIHE AMAA-2@AZ  1BQ-1E2 Beal time JiFFy cleck CHING S0316-@317 vo8-T7A1 vactor: BRE intercwpt CSFEGSEY
= -79: : WAL (SFE47 )
se@n3 163 Smrial bit count/E0[ Flag NI ®E318-9315 vIE-TI3 HEntar: N
et 154 Cycle coumt 10PEM SA31A=AT18 7T94-795 Vector: KERNAL OPFEN CEFI%A)
CHNTON Q@85 165 Tape sync countdownsbit count ICLOSE SBIIC-@310 7TO96-737 Umctor: KERNAL CLOSE (EF291 )
BUFFNT  S@@AE 166 Pointer tapa I/0 buffer ICHKIN  S@31E-@831F 798-733 Vactor: KERNAL CHKIN CSFERE)
INBIT E0DAT 167 RS232 input bits = tape wrt ICKOUT  S@322-2321 Bea-2el Uector: KERNAL CHEOUT (SF2587
1dr/rd count IBASIN 30304 0ars 004805 Vector: KERNAL CHRIN  (SF157)
= = = = ctoc:
mEDCE. e 1A pcaing it b e IBSOUT  S@3PE-93E7 BOG-507 usctor: KERNAL CHROUT  ¢SFLCA)
RINDME sapag 188 RS232 start bit Flag ISTOP 52328-03P9 Ba8-B@39 Umsctor: KERMAL STOP [SFEEDD
RIDATa sp@An 178 RS232 input byts buffar IGETIN SEFA-32E8 B1@-811 Usctor; KERMAL GETIN (SF13E)
taps scan/countersldr IELALL s832C-8320 8iB-B13 Umeter: KERMAL CLALL (SF32F 2
. LISRCHD SEIZE-@I2F Bi14-815 Usctor: WARA start (SFESE]
MIENDE. Mo 15 figiawig"f’;f"::},::h.m Checksum ILORD  S@339-@331 B16-817 vector: KERNAL LOAD CEFYAS)
SAL SERAC-BAAN0  172-173 Pointer tape buffer/scrn acrodl 15AUE S3332-2333 @18-813 Yector: KERMAL SAVE C3FSEDD
EAL SPPAE-PBAF  17H-17%5 Tape =nd address/end program S8334-2338 B20-827 Unused
CrPO SOPEP-POBEL  17E-177 Tape timing constsnts THUFFER S@33C-@3FE B28-1819 Tape 1/0 buFfar
TAPEL SPPEE-@@E3 178-179 Pointer start of taps buffer SeIFC-@3FF  1@20-1823 b
BITIS SEREY 168@ RE232 gut hit count/taps snabled = 1 AEIYD-AITE BAIT-BO4 Block 13 aprite data
NETBIT SARES 181 RS5232 next bit to send/taps EOT SQ3Ee-236E B95-954 Block i4 sprite data
RODATA SEAES 188 ESE32 out byte hufFFec/rd char scror S83C3-@3IFE 9S6@-1a22 Block 15 sprite dats
FHLEN SPEET 183 Langth currant Filename VICEGN  SO4e0-@FFF  1Ba4-2a47 Screen mamory
LA spaEa T Currmnt logieal File number SE4ER-BTET 1@24-2@23 Wisible meamory
= e 1885 Current sescondary addreas SA7FE-B7FF CO4@-2Q4T Sprite block data pointers C@-7)
FA OB 185 Cirrant dis e R SPEER-9FFF Z2e4B8-4@8%a Start of BASIC (TXTTAE=11
FNADR  SQ@ES-RQEC 187-188 Pointer current File name address e e ool Nloeprabes . RO plon i e
ROPETY  S@@ED 189 RS232 oput parity/taps rd input char AA0R-BFFF  4BSE@-43151 Eawic RO
FSBELK SPREE 198 Tapa numbar of hlocks leFt o wrt/rd SABAE-BFFF 4@950-48151 aAlternate BAM
HYCH aPOEF 181 Esrisl word BufFec ECAMA-CFFF  48152-53247 RAN memory, including altearmate
Baa-0@2E S3A24A-53F%4 Uideo chip C(BSEE)
CAS1 LaRCE 192 Taps motor control =D v
STAL SPOCL-0BCE  193-19% 1/0 stact addeass sOM@d-04lC 5“2?2:5135@ Sound chip (ESB1)
HERUSS $OBC3-PECY  195-196 Kernal metup ptritaps temp addrass S08a@-0DBFF SS286-56319 Colour nybble mamary
LETX 2005 197 Last key prassed sSOC@a-0CarF EE!EI-'E_.EES'S Intecrface chipl [RO (ESEE CIA)
DX S00CE 198 Numbar chacracters in keyboard gueus S0D0@-00BF SESTE-S5591 Interface chipg2 NRI (6526 CLA)
RS DeCT 129 RS char print Flag S@l=yes S@@=no S0PQR-0FFF G§3248-57254 Alternate: character set
INOX sEACE 08 Pointer o snd of lina For [NPUT- SEDPD-FFFF S57344-65535 FROM: cperating system
LESP SAOCI-2ACA  2@1-20E Cursor row,col et start of INFUT SER@D-FFFF 57344-65535 Altecnate RAMN
SFOY SARCE 2R3 Current key pressed 4= no key $FFB1-FFFS5 B5493-65585 Kernal JUHF table
BLMNSW SACC 204 @ = blink Sursst
BLNCT SaaCh 225 Cursor countdown timar Cl1P8 OP-SYSTEM AND HEMORY HAP
GOBLMN EEACE 205 Charactar at cur=sof position PR ——
BLHNOM FABCF 2ar Cursor blink Flag onsaff
CESw EPADa 2 8 Flag: INPUT from sccesn or GET EFrom
keyboard
PNT M0 -2802 229-21@ Painter current start of screen line A0ORESS
address HEX DEC DESCRIPTIOM
PNTR saend 211 Cursor col on abova Line e e
QTSw SPamE ala Flag: @=cursor in edit mode slse Quotm 19028 @ BS1@ data direction = processar pork
moda a0l 1 6512 data register = processor port
LNAX S@a0s 213 Physical scresn line length p {141 1 2 Storage for bank byte
THLX S0Q06 214 Currant row «here cursor lives s@aa3 3 Storage for prograsm counter high
2RA07 215 Last inkey/checksum/bufFer tenp dete | {01 ] L] Storage for program counter low
INSRT s0a08 B1B number of irsects outstanding S3A0S 5 Stormge for CPU status reglster
LOTHL SPRD9-QBFZ E217-242 Screan line link table | 1=l sl & Storage for accumulator
LISER SOBFI-@AFY  243-2uYy Pointer scresn colour saae7 7 Storage for X-register
EEYTABR SBOFS-@R@FE 2uh-2ub Kmyboard decode table wector soea8 =] Storage For Y-register
RIBUF S0AFT-2AFA Z4T-24A RS232 input buffer pointer sEAe3 9 Storags For stack pointer
ROBLUF SR2EF9-@@FA 240-2CQ RS232 putput buffer pointerc SAEan 1@ Look For gquotation mack at and aof stelng
FREKZP SSAFE-DAFE 251-254 Frem zero page arsa S2Q2B 11 Berean column at last TAB
BASZPT SA8FF 258 BASIC terp date area 2@aC 12 Oisk Flag:@=L0A0,1=-JERIFY
FA1@D-A1dAa 2CSE-2EE Float to ASCI] work area kIl i3 Humbar of alamants, imput buffer pointer
s212e-213E 256-318 Tapa arror log SAODE 14 Dafault for arcay dimansionimg (ODIMAD
F21@@-21FF @&256-511 Procesasor stack SSRF 15 Data-typs Flag 1:50@=-numearic, SFF-atring
BUF SAF@Q-J25A S12-EQ@ Systes input buffar saale 1B Oata-type Flag ©:500=Float, S6B@=Fixed pnt
LaT SE259-2262 BE1-E1@ Logical File table &A1l 17 Flag:LIST,read DaTa, garbage coll.
FaT SRA2E3-@2EC GElil-=B22 Osvices nueber table 1]3an)2 18 Patr For FN Funct, var type For FOR/NEXT
SAT E@2E0-@27E EB21-63@ Sacondary sddreass table 2213 18 [mput=Flag: $8@=1NPUT , S4@=CET , sOB=READ
EEYD SRE77-220E@ 631-64@ Kmyboard bufFerc 22814 2a Sign of TAN:eguality by comparison
HEMSTR  S@2B1-@282 6%1-642 Start of BASIC memory SED1S a1 active 1/0 device, Flag: INPUT comment
HERSIZ $AEBI-B284 EHI-B44 Top of BASIC mamory SSR16-8@17 22-23 Limea number, Lnteger valws Lo/sHigh
TIinOUT SREES 6415 Serial bus Lime out Flag 2018 24 Polinter to temporary string stack
COLOR Sa286 B16 Currant character colowr s0819-8@ls 25-26 Last string address
GmCOL SAEAT B47 Backgroumng colowur under cursor SAQ1E-2@10 27-29 3-byts stack For temporary strings
HIBASE 2P sl E4B Start of scrash me8nory: pags nusbhar SOR1E-D@Ed 3I8-32 3-byte stack for temporary strings
Xrx bS] B49 Size of keyboard buffar S0P -2PET 37=-35 3-byte steck For temporary strings
RPTIFLG  s228n ES@ Roapeat key Flag: 12B=Repeat all keys S2024-dBES BE-IAT Z-byte halp pointer index 1
KOUNT SAZEH 651 Fepaat spesed counter SOR2E-2227 3IB-39 2-byte halp pointer index 2
DELAY 2280 653 Flag: shiftrecrls/loga key S2020-0@2C 4@-4d4 Flomting-polint reswult of multiplication
LSTHF SAEBE BS54 Last shift pattecn Flag SED20-BAZE 4E-uf Pointer:Start of BASIC text Lo/H1
KEYLDG S02BF -229d BES5-BESB Kayboard sstup table pointer SO02F-2@3@ 4T-4%@ Pointer:Start of BASIC variables LosHi
HONE SA2RY BT Flag: @=dimahle shift keys l1E28=enabls S823] -BA32 48-5@ Pointer:Start of BASIC arrays Lo/Hi
shiFts SHOAT-P@TY S5i-57 Pointer: End of BASIC arreys =1 LosHi
ALTODS #3292 BSH @=acroll down snable FEQIT-SPIE 53-54 Pointer:Start of string mamory LosHi
HASiCTR 32PS3 559 RS232 control registarc SAAIA-@@38 S5-5E Halp pointer for string storsge LofHi
MS1COR @294 BER RS23¢ command ragister SSR30-p03n S7-58 Prntr: End string memory,Yar .Bank 1 LosHi
nS1AJE  SPEA5-@20E E61-G662 RSE3E non-atardard baud rate SOEIE-PAIC S5-6@ Current BASIC lirmm numbar LosHi
REETAT *08297 BE3 R5232 statua register SPR3I0-083E Bl1-E2 Pntr BASIC taxt for CHRGET ,CHRGOT LosHi
BITHUM $3798 BE4 BS5232 bits laft to sand SOA@IF-2A4Yd 53-B4 PRINT USING pntr,char sssrch pntr LosHi
BALIDDF $02599-8294 EBES-BEE RE232 baud rate 2041 -Ad42 65-B6 Current DATA lirne nunber Los/HE
RIDBE 32298 EE7 RSE3E index to end of input buffer SAS43-2244 57-6A Pointar to current DATA address LosH:
RI1DBES =290 -1 RE232 page nusbar of start of input S2e45-2846 63-Ta Uector pointer For INPUT routine LosHL
buEFar P@47-9048 T1-7E Current BASIC variable name LosHi
ROOES s@2a90 BES RSE23EZ page numbear of stacrt of output IJEHT-detA TI-TH Polnter to address of curcrent var.LosHi
buf Far S0Q4E-B@4C T5-7E Aask For ANDO,LIST pntc, FOR NEXT pntrc
RODBE FO29E ETR R5232 index to eand of ocutput bulfer B4 0-0@4E 77-TH Temporary storage For program pointer
[RaTHMPE S@a2eF-22a@ B71-B72 IR0 save during taps 170 SOQ4F 78 Mask For compare opacationy: B, =:4%,¢:8
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Spasa-2as1 ge-81 Uar pntr For FN defin., + For garb coll. SPREE 238 Maximue nueber of screen colusna
seR52-0@54 BZ-84 Prtr:descriptar var list-string compares S@REF 239 Temp storage of characters to be put out
#AES B5 Malp Flag:Sxx=HELP Sxx=LIST sAaF2 24@ Mamory: previous char (For ESC testl
SERSL-0RST OG-AT Jump wvactor for function svaluations SOAF1 241 Colour code wnder cursor For char output
A58 aa Dldow saarz 242 Colour coda protecktion For INWSERT/DELETE
1ees9 aa Area Far [INSTRIMG cpec./temp polinter 1 S2aF 3 243 Flag:RUS modes active
$2P5A-0QP5E Be-91 Pointer:block transfer, DIM init FARFY k! Flag:Quote mode active
s@esC-@as0 92-33 Pointer:block tranafer S2AFS 245 Flag: Irasit mode ackive
APP5E 54 Terp pntr B, ocoemiornally Floating=pt acc SAEFE 246 Flag:Auto irssect active
SPeSF-285a 95-36 # places baforesafter dec. For conwear. SeRFT o247 Cutoff switching of C-Shift (SB@) amd
2061 I Frtr:0ec. pt whean reading digit stcings Cetrl 5 (4@
b b Exponent sign af the & resd (neg.=S8@) SDBFE 248 CutofF of mcresn scrolling
P63 a3 Floatimg=pt. accumulator 1:Exponant TARFY oy CutafF of bheesp tones made by Ctrl G
P54 -9067 1@g-1@3 Flulliﬂu"nl‘.. accumulator 1:Aantissa S0OFA-BOFF BSA-254 Frees area For user applications
2068 124 Flostimg=pt. sccumulator 1:sign T agg LoFbuF
Lo ] ias5 pointer: Polyromal svaluation
| 0064 136 Floating-pt. accumulator 2:Exponent HOTE:- Whan using the C128 in CEY sode tha Zerc page mam map is
SIDER-QRGE 187-118 Floating-pt. accumulator 2:Mantisasa tha same as For tha CB4
| FRDEF 111 Floatinmg=pt. acc. 2:sign
$32TR 112 Reault Flag:sign compars Acc 1 to Acc & 4 EERNAL JUMP TABLE
arl 113 Floatimg=-pt. accumulator l:Round off
S3TE-9873 114-115 Pointer:Cassette buffar LABEL HEX ADD DEC ADD CODE OESCRIPTION
SRA7Y-2275 116-117 OFfsst valus For AUTOD cosmand, SB@2=of F
IRRTE 118 Hires Flag:1=BASIC-start sekt 18k higher SFF45 BES353 JrAP SE7CE2 Define Fumction key no. after 76,
a7y 118 Sprite number-counter For leading reros —— T e ;dli-l't after $22-23, length in acc.
| s2@7E 12 Help counter Cim
pR73 121 Terp storage For indirect loading SFF4F B5353 JMP SFBDA Print message
SPRTA-PRVC 122-184 Description of error-variable O8S SFFSE ES3E2 JAF F445  Call R/C Monitorc
S0@70-B@Q7E 125-126 End-of-stack during program rum SFFS5 E5365 S Hot used
10@7F 1E7 Fode Flag:Sxx=RUN mode,Sxwx=dirsct sods SFFTE 654@6 0w Mot umed
22200 128 USINE pntr for dec pnt.,Stat. 005 parsar SFF7F E54a7 2A Kot umed
1281 129 Parskx SFFBR@ ES4@B L84 Mot ussd
12282 13@ Oldatx CINT sFFal ES5483 JHP SDA4E Initislise editor
apea3 131 Current colour For graphic mode IOINIT  SFFEY BSulE JAP SF30B Initimliss I/0
2PPA4 132 Multi=colour FMode:colour 1 RAMTAS SFFE7 55415 JAPF SF3ISE2 Init RAM,open cass buffar, scn to
095 133 fAulti=-colour Mode:colour 2 ACa0D
12206 134 Foreground colour RESTOR SFFES BS5418 JMP SFECE Bastore veckors
S2@ET-0@B8 135-136 X-direction scales Factor VECTOR IFFAD ES421 JnP SFE03 Jesctar BaH
SM2ES-2@E8A 137-138 Y-diresstion acale Factor SETHSE EFFSa 5424 JMP sFelAa Control KERMNAL massagss
L1100 139 Stop drawing, if rnot background colour SECOND SFFa3 ES427 JAP SEE40 Send =ec addr to Llistsn
SMEC-2880 14@-141 Addrasas pointer For graphic routines TESA EFFI6 B5543a JAP SEElA Send sec addr to talk
SR@aE 142 Temp storage 1 for graphic routines REATOP SFFa9 65433 JAF SF427 sot read top B8R pointer
S2RAF 143 Temp storage 2 for graphic routimes MEMBOT SFFSC 65435 JHP SF436 set /read bottom B&A pointer
peaR 144 Status word for kernel inputsoutput BCNEEY SFFaF ES439 JHP S0B11 Scan keyboacd
el 145 Stop Flag:STOF key,RUS key SETTMD  SFFAE B5442 JHP SF423 Set timeout For (optianal) [EC-Bus
@28z 146 Tima constants For cessstts operstions ACPTR SFFa&S5 BS445 JHP SECBE Input byte From secial pore
2033 147 Loed Flag:S@@=-L0aAD, S@1=-UERIFY clouT SFFAR B5448 JHP SECOF Output byte via searial pert
p o] 148 Serial bus Flag:character in buffer L™TLE SFFaB BS5451 JHP SEF3E Command ssrial bus to UNTALK
#2235 149 Char. in buffer For searisl bus LUNLEM SFFAE BS454% JHF SEF23 Command serial bus to UNLISTED
FHEAE i15a Sunc ® For cess,EOT received from tape LISTEM SFFH1 BS457 JHP SEEEC Command ALL devices on bus
soaay 151 Tesporary data address to listemn
S2E&an 152 Index For File tables, no, of opean Files TALK SFFHY EE4EA JMP SEDFA Command device on secisl bus
p R 153 Stardard input deviee (@ For keyboard) to talk
RGN 154 Standard output device (3 For scresnd ®EADST SFFAT BS4E3 JHP SF41C Read /0 status word
:“53 }Eé‘ ;lritglht:ul’rum cassette SETLFS  SFFBA ES4GE JHF SF413 Set ligical primary and secondary
[EIT apa ag: byta received addr
E2@30 157 Status flag for kernel SETHAH SFFED ES4ED IMP SF4@C Determine File names
Sp@sE 158 Cassstts arror pass 1:char mcror OPEN SFFCB ES4TE Jn® (S@318) Open & logical File SEFS3
F223F 153 Cassatte srror pass 2:corrected FLASE $FFC3 B5475 IMP ($@31A) Close s legical File SEESD
ISR -DRAD 16@-162 BY=hr real=time clook: 1/6@8-smc count CHETN SFFCE 55478 InP ¢E@IIC) Oper channel For input SEDLE
0@A3-@@Ad 163-164 Temporary storage fFor serial bus CHEOUT SFFCY E54B1 JMP (S@31E} Open channal For output SEDGa
12355 165 Cowntdosn - SAVE on tapa, ser.help ptr. CLRCHM SEFCE ES4AY JHP (S@322) Closs [/0 channals SEF@C
b 166 Folnter for cessetts butfesc CHRIM SFECF BE4ET JHF (S@322! Input character SERER
2207 167 Tape short counter,RS-232 input bits CHROUT  SFFDS EE488  JHP (393047 Output charactar SECHE
soand 164 Tape caad arr,RS-S30 counter Input bitwe LOAD SFFDOS E5443  JAP SF@43 Load from periphecal device
0en3 163 Tapa @ read Fleg, RS 23% start bit flsg SAUE SFFOE BE4SE  JAP $F194 Store on pacipharal devies
bty 170 Ispe REAU mode, RS—CdS DufTer input bute SETTIM  SFFOE E54H8 JrP SCFED Set time
SPRAE 171 Tape short counter RS-232 input parity ROTLA SFFDE sEspa IMP SCFPE Read time
SE@AC-@2A0 172-173 Pointar: acrean scroll,cass bulffar LosHi STOP SFFE1 ES5A5 JIrP (S@3I2E) Scean STOP key SFEES
IPPAE-BBAF 1TH-1TS pointer: progoas and, cassettes end LosHi GETIN S$FFE4 ES5@8 JMP (S@3PE)Y Read char From kb bufFer SEBDS
SE@EP-POBl 176-177 Cassette constant Far time ETaric  EFRET E5511 InP (383PA) Clcss ml]l chennels mnd logicsl
SgREZ-@@BE3 17B-173 Pointer:Start of casseatte buffer LosHi Files
20984 18@ Tape help pntr,RSE32 next bit For scroll i
SBRS 181 EOT chart, RS-232 next hit For transfec gg;,;;‘” :::E;‘ E:;‘:: j:; :%;zf STDENANE % e =
K W X,¥ screen sat-up
’:::? 1:‘; Taps belp pointer, RS-232 bute bulffec PLOT SFFF@ 5520 JIMP 0833 Read/sast X,¥ cursor positioning
:aam :al-} :"";;'i'::l“:lf:r::::':éé;:;“ IOBASE  SFFF3 E5523 JMP SFC18 Basa addr-repocts back om 1/0
devices
s@eaas 185 Current sscondary address (5A)
o0 186 Cucrent device number (GAJ il e - RN TMiEOD mn e .
p to resst routine
:::Eg-ﬂﬂﬂl: :él;-iﬂﬂ ;‘ntr:ﬁddrusgsngjgurrnnt filanama L?E{H:J. SFFFC 65532 JHP SFFFE Processcr cesst
ape pntr, - rotate parity bufferc
SEBBE 159 Ho. of resaining readswrite blocks . ol ] i -
SR@EF 181 Sariml buffar
saace 18p Flag:cassatts motor T YT
S88C1 183 Start address infoutput (Lod, track rmo.
SBaCE 194 Start address in/output CHi}, ssctoc mo.
l SRACI-B@CY 195-108 Tapa LDWD teep.pntr kernel vactor address HEX ADORESS DESCRIPTION
SRACS 187 Tape rond/write dete rangm
S0aCE 188 Bank no.currant LOAD, SAVE UVERIFY calls SE4SF fMessages of tha oparating system
| s@acy 198 Bank no. of current Filanames SEB SBC SE4EQ Waits for Commodore kKey
SPACH-2GCS 2ae-201 Pointer: RS-232 Lnput bufFar SESEC Conatants for RS"R" timing
SEBCA-POCE 2B2-283 Pointer:RS-232 cutput buffer SECAR Gets BASIC-address of the CIA or tha U1A
SQOCC-POCD 294-205 Pointer: keybosrd decoder table SESRS Gats scraan format line/calumn
SPRCE-POCF EOE-2R7 Prte ko string pos.-kecnel PRINT ceutine SESAA Set cursor or get cursar position
SEEDR £e8 Index to keyboard buffer gueus $ES18 Scresn reaat
seen] 2@s Furction key call Flag SES'HY Clear scresn
seens 218 Function key string call index SESGE Elcmor. Tonm
8903 El1 Shift Flag:ShiFt=$31, C=322, Ctel=324,cld=508 SESNE Initialize videc controller
PR 212 Flag For keyprass SESEY Get chacactsr From keyboard buffec
32205 213 Flag current pressed key (CHRE(@)=raone) SESCA Waiting loop for keyboard imput
$0005 214 Flag For INPUT or BET -- keyboard input SEE3E Gat a character From the acresn
2207 215 Flag for 4@/8@ column mode SEGER Chacks For gquate
10t 218 Flag For text/graphic screan mode SEGBG Calculate MSE For line starts
seans 217 Pointer For char set,RAN/RON Conly bit 23 e oA Tablm of colour. SO
sa00A 218 Fointer For MOULIN (Le), <keysiz, bitmask> EEBEA Scroll screan
soe08 218 Pointer For MOULIM CHL), tkeylen,savard :E:;TH__ E’j‘i_i: ;::-funu
saanc 22 e Numbar of the Function key
seeno 221 F-kemy string length up to current F-key SEALC Set character and colour on scrasn
$PR0E Be2E Bank For Fumction key call<msdtls SEAEY Calculate pointer on colour RAR
SR@DF 223 F-key string length up to curremt (F=keay=1} SEATL Interrupt routine
SRPER-BRE]l OT4-°TS Pointer to runming scresn line-text BAM SEABT Keyboard prompt
SPBEE-DRE] BEGE-LET pointer rumning screen line:attcibute RAM SEBHB Chacks on ahift,ctrl and commodorse keys
SBOEY 22a Lowsr border of window l:;;? E:é",::"' “:,:f:':“m decoding tables
SRAES 229 Uppar bocder of window ] oding
SBAEG 238 Left border of window SECHY Chacks on control chacacter
SRRET 231 Right border of window SECTE Dmcoding tables
SRREE g3g Start of running Lnput column SECES Constants for video controllec
S20ET 233 Start of running input line SECET 'Load (er) Rum (crl’
APRER 234 End of running input line SECF@ LSH tables of scresn starts
SO0ER B35 Current cursor position:line SEDED Sand TALK
SMAEC B3B Currant cursor position:calumn SEDAC Send LISTEM
SASED 257 Maximum mumber of screesn lines SEO4a Dutput of byte on [EC-bus
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SEDBES Send sscondary address For LISTEMN T SR e 5.
SEOCT Send sscondary sddress For TALK 128 KEWWAL ROUTINES
SEDEF Send UNTALK
:Egg g::ﬂ.m;iiriruh tha 1EC-bus HEX ADDRESS DESCRIFPTION OF ROUTIMNE
m
el e ] L sC17C Adept attribute RAM address
SEF4A Caleulate rumbar of RS23F data-bits SERFC Addresses of the individual monitor cmds (tablael
SF@14 Dutput in RSEIE buFFer EEE64 Basa table for Four number systams
SFEEE GET of R8232 SCOEE Ball:creakts tones
sFaAy Zat timer For [EC time-out SEFE BSOUT output nat to scoaen
SFRED Error mmssages of the opesrating systam SE224 Ci28 mode coutine.
sF1ZA Put Dut mEssages SFEI1C CAPARE routine For FAR operations Ban
sF157 BASIN get a character SFELC CAPARE routine For FAR cperations ROH
SFICA ESOUT output m charactar SEESH Change IRG vector For tape oparation
SFERE CHEIN Fixing of thes input-device EL3FY Check Comsodors key For btime delay
SFESE CEOUT Fixing of the output—device SF3anl Chack Filenans For burst mode
SFEI1 CLOSE SCAdF Clear From cursor position to screen end
SFIQF Look For logical File number BCATE Clear From cursor positien to line and
SFALF Set File pacasster SCrER Clear from lina start to line and
sF32F CLALL closes all 1/0 channels o LLBGF, LIn Comcs Tow it
SFI4E OPEM SCEaA Commodore/Shift character ast =awitch
SFYSE LOAD SCA3Z Commodores§hift switch to 4@-column mode
sFSaF Output 'Searching For File nams’ SCE3F Comnodore/Shift switch to B@=column mode
sFE02 Output “Lomding/veriFying’ SERCO Copy NAIl and [RD routimes to sll banks
sFSO0 SAUE SE723 CEOUT routima For RE-232 output
SFEAF Dutput ‘Saveing Filsnans’ SF 16C CEOUT evaluation on sarial bum
sFESR UDTIM incrmase running time SFi127 CHEIN svaluation on RS-232
sFEON Gat timm SET3IS CHKIN routine for RS-232 impuk
SFEEY Set time $F1Ad CLOSE routine For Cape ocperation
SFEED Ak abop-key SEED@ Chack cassstte recorder-keyboacd
SFEFB Put out srror massages of the operating system :E!! Check taps hasder address for validity
SFTEC Fead program header of tape E24e Chack EXROA input Form cartridge test
SF7EA Write header on teape SEELE Check R5-232 send pacity
SF70R Get start address of tapm bufferc 3CAEA Clear or sat auto-insert pointec
SF7O7 Set start and end address of the tape buffer BCLNE CLmi™ s £ bt il
LFTEA Lotk PaE Pl O B e e SCHAS Clear acreen lime inm 4@-column node
AFBA0 Increase tape buffer pointer SCHCR Clear scrasn line in 8@-colusn mode
SFELT Uaits For tape key for reading SEAD2 Convert mcc contents Into two ASCIT characteca (X/a)
SFESE fisks For tape key sHaC2 Convart Aacc to twd ASCI] characters and output
SFB38 Waits For tape key For writing SFrS5 Coordinate systes status word
SFEHL Read block af tapa SES4B Configure asystem as Commodora B4
SFRYS Losd program of tape EC+@0 Copy & window line (routine:MOVLIN]
SFBEY Write taps buFFer on Laps LiIRE Copy a window Lino in G@-column mode
EFEER Urite block or program on tape WEOS1 Copy mtnrk address For input/output cpecations
SFBBE Wait For [+0 and SFS33 Control massag output LOADING
SFEE1 Chacks on stop key sFSeF Control massa output SEARCHING FOR Filanama
SF32C Fead intercupt routine For tape BFS33 Comtrol mesasge: output UERIFYIMG
SFBI7 Set bit counter for serial output SCEN Lopy charscter sat into WOC RAM
SFEAE Write on bit on tape El12e Convarsion from ASCI] characters to POKE codes
SFBECD drite interrupt routine For tepe ACRAn Owlete charscter under cursar
SFCBEE Sat IRG veckor sCASE Dalate current input linm
SECCR Switch off taps drive SCAS Oafine scrasn as window
sFEDL Chacks on reaching of end address SF1EY Delate File antry From table
sFCOR Incrmase address pointer sFiC1 Oalate a File antry
SFCER BESET SCO18 Dmlmte character to tha left of the cursor
$FOa2 Checks on BOR in SHOE@ or SAQ09 SC3DC Oelete line on screesn Cwith move)
SFOLE ROM module identiFication pese Display monitor register contents
SFO1S Sat or get hardware and [ /0 wvectors SBACS ODetarmine address of a monitor coemand
SED3@ Table of hardwace and 140 wactors FHE41 Detarmine address cof BRANCH commands
SEFODSE Initislize work mesocy BLAEC Datarmine tab position
SFDSE Table of IRD vectors SDEGE Disable or enable Commadore/Shift
SFOF3 Set parameter For File names se3re DRA call routine of common ares in RAH
SFE@@ Set paramreter For acktive File SCAFE Emable block curaor
FFE@AT Gat sStatus BL194 Editor IRGQ routine
SFE18 Set Flag For sessages of the operating system SCE2F Evaluate decoder table according to shift pattecn
AFELC Sat sEabim ECBA0 Evaluats and store keypress
SFE2L Set timeout flag For [EC-hus el Exeoute control code
$FEES Set or get RAM-upper limit ‘ll.':g% Exmcuta macaps sequRnCas
SFEX Set or get RAM-lower limit soonE Exacute insert
SFEY3 WMl coutine Fetceh routine For FAR oparations Ran
SFECE Constants For RS232 beud cate sFaoe Fateh foukine For FAR oparations BOH
SFF4R Interrupt handler $F7C3 Fatch routirms For LSU operations
$FTAE Fatch routine for character From filename
SCEE? Flmah UVIC cursar
SEEER Function ROM test For C-120 sode
NP TABLF ADDRESSES Fpdi FESE3 Get bit From serial bus into carcy Flag
s :EEEH Get cursor position and set
CEsy Get charactmr from keyboard guesus
JrP ADORESS DESCRIPTIDN OF ROUTINE $CESE Eat charactsr and colour 8t cursor position
SC29H Get character fFrom screan
SFFA4 JHP SFOA3 Imitialize ClA's SEFSC Gat character From secisl bus
SFFE7 JHF SFOS@ Clear or chack RAM SEF48 Get character from cassatte
SFFBA JAP SFOLS Imitialize I/0 EEFET Gat charactecr From RS-222
SFFED IMP SFO1A Initimlize [/0 vectors SEVCE GET rowtine For RS-232
EFFSa Jn® SFEIR Smt stabus SEEF3 GETIN mvaluation mot over keybomrcd
SFFa3 IAF SEDBS  Send LISTEM sacondary address SESDE Give Fast-mode pulse on sarial bus
SFFOE JrP SEDCT  Send TALK Secondary address SESHE [ncrement tape buffer pointer
SFFa%s IMF SFEES  Set/get RAH end SCR7E Imitimlize scresn and editor
SFFAc JnPF SFE34 Sats/get RAM start SCere Initialize editor amd screen
SFFSF JHMP SERAT Scan keyboard SB24E Initimlization of monitor commands
SFFAaD JrP SFE21  Set IEC-bus time out Flag SB221 Initinlize monitor For regular entry
SFFRS IMp SEE13 Imput For [EC=bus SEa1Y Initialize monitor after BREAK
SFFABR JrP SEDOOD Output to 1EC=bus SE10C Inmitialire UOC registars
SFFAE JHP SEDEF  Sand UNTALK SCATE Insart line on scresn
S$FFAE JHP BETFE Spnd UNLISTEN SERER Interrupt routine for tepe read
SFFEL JrP sEDAC Send LISTEN SEDS@ Intercupt routine For tape write
EFFB4 JHP SEDET Send TALK SLCFE Immact Function key string
AFFB7T JHF SFED7 Gat status E¥BTEF JHPFAR routine RAM
SFFEA JHFP SFE@Q Sat File parasater EFE4l JAPFAR routine ROM
SFFED JAP SFOFS Set Filenams parameter FooC JSRFAR routine RAN
sFFC@ JrP ¢sA31A) SF34A OFEMN EFBZE JSRFAR roukine ROM
sFFCI JriP (S331iC)» SFESL CLOSE SCOMF Jump to tab atop
SFFCE IMP (SBILEI SFEOE CHEIN set input device BE4IE Karnel Acptr routine
SFFCH JMP (53323} SFESE CHOUT set output device SEFQE Karnel BASIN routine
SFECE JMP ($@322) §F333 CLRCH FFA34 Kornel boot routine
SFFCF JrP (S@324) SF1ST BASIM input character SEF73 Kernel BSOUT routine
SFFO2 InP (S@32E1 $FICA BSOUT output character SF126 Kornal CHEIN routine
SFFOS JFP SF49E LOAD SEFRS Karnel CHRIN rowtims
sFFOBE JrP SFS0O0 SAUE SEF73 Kernel CHROUT routime
SFFODE JHP SFEBE4 Set bisme SESE3 Kearnal CIOUT rowtins
$FFOE JAF SFEDOD Gat time SF14C Kernel CEOUT routine
SFFE1 JHF ($@328) SFEED Scan stop-key SFEec Kernel CLALL routirs
SFFEY JMP (S@3Ba) $F13E GET 2F188 Kernel CLOSE routine
SFFET JnP (S@32CH SFISF CLALL SFE26 kKernel CLRCH rowtine
SFFER JrP SFESE Inocremse time SF7AS Eecnel ORA call routine
SFFED JnP SESAS  SCREEN get number lines and coloumns SESFB Kernel FSTMODE coutires
EFFFR JHPF SESan Sat/get cursor pasition SF7EC rornel GETCFG routine
SFFF3 IMP SESE@ Get start of 170 slemant SEEEB Kernel GETIN routing
SFFF& JHF SFE43 KMl wvector SE24E Karnel GOGY roubtina
$FFFC JHP SFCEE  RESET vector SF7al Kerral 10BASE routine
$FFFE JAP $FF4B  IRD wvector 1w Kernel IOINIT routine
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SFF17 Emrnel [RO routine SC33E Set cursor to end of line
0550 Karne! KEY routine (SFCBY in Intecnakional vers:ons: SC15@ Set cursor in screen window at HOME position
EE343 Karnel LISTM routine BLCEHTS Set cursor to left in window to leaft
SF7a0 Karnel LEXKUPLA routins HCEET Set cursor up in window
EF7BE KEarnal LEUPSA routing SCES54 Set cursor right in window
IF265 Karnel LOAD routine HCASA Set cursor down in window
SFF7E Kermml MEMBOT rowtime sCCae S8t cursor omm position leFk in window
SF7e3 Earnel FENTOF routinm SCREND Set cursor one position right in window
SFFESs Kermal MNAl routine sCas2 Set old cursor address again
SEFBD Earnel OFEN rowtine SCOEF Seat cursor colour 8t cursor position
SFRET Kmrnml PHOEMIX routine sFaps Set Filename to serial bus
SFALT Esrnal PRIMH routins SCO51 Seat or clear tab stop
SE@s3 Karral RANTAS routine SE573 Set clock Freguency to 1HHE
SFESE Karnal ROTIM routine SCHBF Sat or claar reverss sods
SFTYY Kerrmml REAODST rowtinm sC2e7 Set IRO regiater
SFF30 Kmrnel RESET routine sF338 Sat program snd address aftec LOAD
SE4D2 Kernel SECMD roukine SAzaF Stash routine for FAR ocperationa RAM
$F73F Kermml SETBNK routine SFE@D Stash routine For FAR oparaticns BOM
sF7ag EKarnel SETFLS routine SF7BC Stash routine For LSV pperations
: SF7SC kerral SETHSG coutine SCOEC Switch 48/88 column modes
SF731 Earnal SETNAM routinms SFAES Systen [RD routine
SFEES Karnal SETTIM coutins SFA4A Systam WAl routine
SF7SF Karnal SETTMD routing SF7F@ Table of configuration wvalues
SEIBE Karnel TALK routine SCER2 Table of Function key assignments
SEHER Kermml TEDA routine SCEDD Table of Function key codes
SFSFB Karnml UDTIM rowtins SEEAR Table of IR0 vectors For taps ocpecations
SESEE Kernel UMLSN routine SCETY Table of initialization values For 4@=column
SES15 Karnel UNTLE routine SCEBE Table of initislization values for B@-colusn
SEASE Karnel RESTOR routine sC7AC Tabla of control codes
SF53F Kernal SAUE routine SEQ@4B8 Table of MHU initializrstion valuss
SFEEE Kerral STOP routine SBREG Table of monitor keywords
SEQSH Karnel VECTOR rouktinm SEBS5a Table of timer comstants For RS-232 beud rate
SCETE Kmy repeat evalustion SEEFE Table For VOC initimlizetion
SCSE0 Esyboard matrix read SE2CT Table For WIC imitimliFation
SFEAD Keyboard row selection: RUN/STOP-SMIFT SFCC3 Tesat accent keys and combine accents
SCSEL Esyboard read avaluate SCETY Temt line overFlow BLE
SCECA Eayboard buffer prepare for Functlion key SC23FF Test guote character and set pointec
SEA7E Load bank pointer and program counter from Zerc paga SHTAS Test sspsrator betwsen cosmand oparands
SESFR Load program From cassatte SEABF Test for STOP key
SFIEA LOA0 routina in burst mode SESOF Tast For tape button
sF278 LOAD routine From serial bus sCaoc Turn of f curscr Flash mode
[ SEHAE Momitor command: . (assemble a line? SCH1A Turn cursor Flash of F For 4@ column sode
! sEI= Henitor commend:; (changs register) SCB2E Turn cursor Flash on For 4@ column sode
SE1a8 Manitor command:* (change merory contentsl SCHAE Turn cursor Fleah of F Far B@ column mode
SBA5A Fonitor cosmand:@ (disk conmand) SCE21 Turn cursor Flash on For B@ column mode
SE42E Monitar command @ (assemble s line) SCE4E Turn of f 88 column revecss
sA231 Honitor cosmand:C {compare meRory aress) SCEIF Turn on 8@ column Caverss
$EE03 Honitor command:D (disassesblie mamorcy? SCECE Turn wnderline mode off
| EB308 Aonitor command:F ©F111 meamory aread SCBCT Turn underline mode on
| SB1DE Aonitor command: 0 (Jump to XAXX without rebucnd SCAFE Turn underline cursor on
SB2CE Monitor command:M (Search for memory contenks) SCREF Yestor table to ASCI] decoder tables
SE10F Aoniter command:J CJump to XXXX wikth RTS52 SFE3 Vactor table to DIN decoder tablasdlntecnational
SE337 Monitor command:L (Load & programl varaions anlyld
EE1S2 Homltor command:A (displeay memory contmntal sCaea Vactor table for sditor routlines
sgesa Aonitor command:R (display register contental SL30E Uector table for escape routinas
$E337 Momitor comsand:S (store & program) BCTES Usctor table for comtrol code rowtines
e Monitor command:T (move memory arsas? SF3IEA Verify routime in burst mode
38337 Monitor command; Y (Compare program with mesccy? SEATD Wait Ffor tape [0 termination
SBOED monitor command:X (@xit) SE7EC wait For end of RS-E32 tranafar
$8381 Monitor command:Convert mumber o different system SESBC Wait for Fast mods responss From bos
SEBRS NI routime For RS-232 SESES Wait for RECORD & PLAY on datasettms
SEBAT NHI routinme Far BS-238 autput SESCA Wait For butbton on datasette
SEB7E MRl routine For RS-238 input SERLS Write tape buffer to tape
SF315 Dutput boot sector messages SEDES Writm bit to taps
SFOCE Open File on serial bus SES139 write data block to tape
SEFF@ OPFEM routine for taps operaticon SESLS Write headar to taps
SFdad OPEN routine For RS-238 SEALC Urites data block to tape
SETSC Dutput in RS-232 bufferc SEECE Write the headec
SCCEF Dutput acc at curasocr position
SFO1S Output combined mccent
CCB7 Dutput space at cursor position ADORL 6% TR
SE3JEE Output byte on sarial bus S MEM_._.E”: INTERPRETER l:! . gk
SCTEF Dutput carciasge return to screesm
SCoBC Output character at cursor position
SCT20 Dutput character on screan
AFSEL Output Found Fllenase on scieen HEX ADDRESS DESCRIPTION OF ROUTINE
SFT1E Output systms amnd control messages
ECEBC Frepare byte oubtput on sscial bus SAAED Start wector
SF3FB Prepara acc contents in two ASCII characters (-95) saeaz NAI wector
SEAAL Prepare cassette synchronization . =T= 1 O ‘CEMBAS T’
0363 Praform linefasd L LT fAddressess of the BASIC commands minus 1
EERID Process reaceived bit from RS-238 SARSE Addrassea of tha BASIC Functions
SCCAD Program function key SADED Hisrarchy-codes and addressss of thes BASIC operators
SF4CS Fead datm block in burst mods SARSE List of BASIC command words
SETFZ2 Read ddta block from tape SA18E BASIC arfor Sasss
EFuBA Fead data byts in burst mods SADEY Aassagms of tha BASIC interpratec
| sC2s8 Read an input lire terminated by RETURN B30 Stack ssarch-routine For FOR-NEXT and GOSUE
l sEane Fead program header From cassstte SA3EE Black-shiFting routine
SESaT Fecalculate tapm-end addroas SAIFE Chmcka on spacs in stscok
EEEGT Recorder operatiocn end SA488 Make= =paca in mamory
SEEER Eecorder motar offF A43S Output of ‘Out of memRory”
EE200 Feset routine A437 Output of eCror masasges
SCESL Repeat keybosrd logic SAHET Break wector
SC77D Feset guote modm A4 TY Ready wector
SFRED Reset ClAs to RS-232 L Ll Input walting-loop
[ SFCAA Fesst decoder table sat vectors SA4SC Claer and insecting progeam 1ines
SF9E3 Fecreats DOS ocutput buf Farc SAS33 Tim BASIC program Lines anew
i HamAL tah stops 8ASED Gets ® line inte input buFFer
SESFF RS=-232 output A5 Output of 'String teo long’
SEGHE RS 532 data=bit nusbar calculats W/579 Chamgs of a Lina into interpreter=-codes
Fole NE-232 WAl status et SAELD Lock For atart address of a BASIC line
SEGDM RE=232 start bittest o BASIC~command NEW
SEFE7? RE-232 charactar output SAESE BABIC-conmand CLR
BCan Seroll scresn up SAGEE Smt program pointer to BASIC start
$FSCA SAUE rouwtine for tape operation SAESC BASTC-conmand LIST
SEO%n Search taps header For name SATLT Change intacpcater cods to comeend word
SCBC3 Smarch Far eand of input Line SATYE BASIC-command FOR
TEEEHE‘ ﬁnnrﬂ.h ._:ﬁ lagical File number table BATAE Intacpratear loop, carciss out BASIC commands
. ScchlL coun BATED Carries out BASIC comsand
SCADRL scrall wp sAB10 BASIC-command RESTORE
SCAEE Serolling pearmit or prohibit SRS Interrupts program st presssd stop-key
3F230 Set standard [0 devices SABEF BASIC-command STOP
SCAlLY Set window borders SHE31 BAISC=commsand END
SEDSA Sat bit counter For secial output SAEST BASIC-command COMT
SCRYY Set or clesr bmll pointer saBT1 BASIC-command BEUN
SCOFS Sat attribute address For attributs BAA SNEE3 BASIC~command GOSUE
SCTES Set character colour in 40-column sode & nER BASIC=command COTO
SCPEC Set charactar colour in BE-coluan mode SABFB BAS!C-command RETLRN
SCAI3 St line overflow bit sabne BASIC-command DATA
SCBNS Sat curect Flash mode SATDE Looks For naxt statsmant
SCOs7 S8t cursor at current columm f L Looks For maxt line
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HAAI0 BAS [ C-command IF SE11E CHEIN astablish irmput-devics
j Ll BaSIC-conmand REM SE184 GETIN get a charactar
ABYE BAaS IC-command O SE12m BASIC=command SYS5
ALY Looks For address of a BASIC lina SE156 BASIC-command SAUE
WAORG BAS |C-command LET FE1GS BASIC-command VERIFY
SANBE BASIC-command PRINT® SEL1EA BASIC-commard LDAD
| LTS BAS |C=command CAD SE1BE BASIC-command OFEM
EPNE BASIC-command PRINT SEICT BASIC-command CLOSE
SAB1E Output string SE1D04 Get parameters for LOWD and SAVE
SARIE Output empty character (Or cursar right? SEE13 Gat parameter For OFEN
SAB4D Error handling Fae INPUT FE2E4 BASIC-Function COS
$AHTH BARIC-command BET SE2ER BRSIC=Function SIN
SABAS BASIC-command TNPUTH SEXAY BASIC=Funckian TAN
SABBF BASIC-command INPUT SEEED Floating point comstants For SIN and COS
SACDE BASIC-command READ SEIAE BASIC=-Funcktion ATH
::EFI: Dutput “Textre ignored® and 'Predo from stact® IE:ESE Em;lnqlnnmt carstants For ATN
10 BASIC-conmand MEXT L1 Nl jump=in
b L2 h] FRMNUNA gets term and chacks on numeric SE3S4 BASIC cold starct
saDan Chacks on nusaric SEIND Copy of the CHRGET routine
SADEF Checks on string SEIEA Start walum For tha RNOD Function
:/0E9 Dutput of "Types mismatch' $E3IBF Imitimlize RAHR For BASIC
SADSE FRHEVL gets and evaluates term SE44T Table of BASIC wvectors
SAEA3 Gat arithmetic tarm SE4S3 Load BASIC veactors
SAEAR Flomting point constant For PI
SAEDY BAS[C-command MOT
SAEF1 Gats term in parsnthesis DISKETIE FORATS & LAVILTS
WREFT Checks on Parsnthesis clossd
SAEFA Checks on Pacanthesis opsn BLOCK DISTRIBUTION BY TRACK
SAEFD Checks on Comma
SAEFF Chacks on character=a in accusulstor Irack Nusbers Range of Sectors Total sactors 5.5ided 0.Sided
SAFRE Dutput of "Syntax ecror”®
HEX DEC HEX DEC HEX DEC
sAF28 Gots variablem e gy e =
el M . T $P1-511 @1-17 sen-s14  @@-20 515 21 YES YES
SAFES BRASIC- d AND E: B _ i
Ptk $12-818 18-24 300-312  @0-18 513 19 ¥ES YES
i LIRS tan. Dnfiea s Do $19-51F 25-39 sep-511  @e-17 512 18 YES ¥ES
sBaaL BASIC= d OIn 1 T T
28119 Chaes For T abrasd §1F-521 31-35 s08-312  @8-15 511 17 YES YES
SE1E Calculates polnter to First accay-slssent E24-§34  35-52 sae-314 DO~ 515 el N0 YES
Smine Floating paint constent -32760 SI5-538 53-53 s08-512  ©@8-18 513 19 HO YES
FIC-%41 E&-B5 SAd-%11 aa-17 312 18 WO YES
::;..?: g::;g: ;f"":. ;:d I:::ﬁfmt : S42-34E BE-TR s20-510  @8-16 511 17 HO YES
l:;:g IIél\.ﬂu:u.-t of "Tllegal-guantity’
1 Bloulatess BCCEy &LFS
SB3TO0 BaSiC-Function FRE
SAFAE BaSIiC-Function POS
SE3IAE Chacks on dirsct-mods
SE3AE Output of '[llmgml dirsct’ BAM FORAAT 1541 - TRACK 18 SECTOR @
SEIAE Dutput of ‘Undef 'd Function'
SB3IE3 BASIC-command DEF BYTE NUFBER CONTENIS DEFINITION
SB3IE1 Checks on FN syntax
SB3F4 BASIC-Funstion FN -] ia Track of maxt directory block. Always 18
SEHES BASIC-Funetion STRS 1 1 Sector of next diresctory block. Always 1
SB47S String administration, calculate pointer on string z BS ASCII chararacter A indicating 1541/51/71/4@4@ Format
167 Establish string 3 Double sided Flag. Ignored on 1541
3BSE6 Garbage collection, remove uneanted strings 4 Humbar of sector aveilable on track 1
38630 String connection “+° 5 Track 1, sector @-7 availebility map
SEEA3 String administretion FRESTR B Track 1, sector B-16 availability map
SBEEC BASIC-Function CHRS ? Track 1, ssctor 17-23 availability map
b 1] BaSiC-functlion LEFTS B HNunber of sactor available an track 2
serac BASIC-Function RIGHTE 9 Track B, sector @-7 availahility map
sB737 BASIC-Functlon AIDS ia Track 2, sector B-1E availebility map
::??‘: g:f[E;:r'::t;:?':E:.r 11 Track 2, sector 17-23 awvailability map
e oG ETE DOWN TO. ..
SETEE BASIC-Function ASC 14@ Number of availables on track 35
o 4 e e i
Pt 14 Track 35 B-16 mvailability ma
SETER Gats addreass (@-B5535) and byte wvalue (B-255) 143 Track 35: smctor 17-23 :vﬂillhil 1:u ,‘Ep
SETET Change FAC to address-format (Renge @-ESS35) 144-159 Disk mame padded with shifted spaces CCHRSC16811
sEARD BASIC-function PEEK =
168-161 168 Shifted space [CHRS{1G6@11
28854 BASIC-cosmand FOKE 162-163 Disk IO
sBas0 5“515“5:"1'3“'1- wAlT 164 168 Ehifted space [CHMREC1G231
:gg;g II'T“: I;_ng i 2.5 (AFY] = FAC 1B65-1BE ASCI] represantation of 28 which are respectively the
o o bl ESEHHF;:: 005 warsilon (2) Format typs 154@/41/51/71/74@40/2030
ol : 1B7-17@ Shifted spaces [CHRSC1G@I]
SRBET Plus FAC = constant CA/YI = FAC 171-255 Nulls CCHRSC@1] £ e
sBAEA Blus FAC = ARG + FAC = b e B
:::;E :T;lp;:n;rpnr?::rész:l;nnt for LDG R e M AN O MV 4.
SEIEM BaSIC-function LOG 5  S8R= sAR=
L] Multiplication FAC = conatant (ASY] = FAC 191 -20g Errll.fgz;?ﬂfgrnmt “D:;hla Sided, SP@=Single Sidsd
sBa28 Multiplication FAC = ARG * FaC az1-237 Number of sector svailsble track 365-52
SBEABC ARG = conatant (ASYD {mach ssctor by sach byte}
SBAEE FAC = FAC * 1@ 238 a Numbar of sector availsble track 53
3BAF3 Floating poink constant 1@ falways @, all sectors allocated
SBAFE FAC = FAC/1@ BAR-EYY Mumber sector available tk S4-58(sach tk by sach byted
SBESF FAC = conatant (A/YD ¢/ FAC BUE-2E@ Number sector available tk B@-ES5(emach tk by mach bytm)
sEAaLE FAC = ARG/FAC 2s1-as5 Numbar sector svallabls tk GE-7@(ssch tk by sach byte)
SHEEA Dutput of ‘Oivision by zero'
SEBAS FAC = constant (ASY)
SEECY Accuit = FAC
SHEBCA Accwul3d = FAaC s T ——
SBEEDQ Uarlablea = FAC PFROGRAM FILE FORAAT
SHEFC FAC = ARG
SBECeC ARG = FAC
SBC1E Round FAC ﬂ m
SBCER Gat signs of FAC FIRST SECTOR
$8C3S BASIC-Function S5GN 2.1 Track and sector of next block in program File 1
SBCSA BASIC-Funotion ABS 2,3 Load address of program
SBCSE Compare constant C(ASY) with FAL “-255 Mext 252 bytes of prg info stored as in comp men. (keywords tokenized)
SBCER Changs From FAC to integer
SBCCC BASIC-Fumnctlon INT REMAINING FULL SECTORS
SBCF3 Changa ASCII to Floating point 2,1 Track and sactor of mext block in progras Filsl
::Eg ;1:ltéﬂ:rf]!?1ﬂt Ii"ﬂ'-"::hﬂt: For Elﬂﬂll:ﬂ point te ASCII a-35g Maxt P54 bytes of prg info atorsd as in comp men.(keywords tokenized)
utput o ine numaber ak ercor mEssags
SBOCH ODutput of positive integer numsber (B-B5535) FinAaL SECTOR
SEDND Change FAaC to ASCII Format 2,1 Mull (3@@), fFollowsd by mumbar of wvalid data bytes in ssctor
SEF11 Floating polnt conatant 8.5 2=7Fp Last bytes of prg info stored as in comp mem.{keywords tokenized).The
SEF1E Binary nuebers For change of FAC to ASCIE end of a BASIC File im marked by three zero bytes in a row. Any
EEF71 BASIC-Functlon SOR remaining bytem in the sector are garbage and may be ignoced.
s8F7E FAL = constant [(ASY) to the powar of FAC
S8F7B FAC = ARG to the powsr of FAC
SBFBF Floating point constant For EXP
SBFED BASIC-Function EXP
SES43 Series 1 polyrosisl caloulation " SEQUENTIAL FILE FORmaT
SEASS Sarlies 2 polynomial calculation 5 IR .
SE@ED Floating point constant Efor RWD i
SEQL? BASIC-Function RND BIE DEFINITION
sE1@7 Output of *Break’
SELRC BSOUT cutput of charscter ALL BUT FINAL SECTOR
EE112 RARTH Facalve & Chacackse a,l Track and sactor of naxt saguential deta block
SE118 CEDUT matablish output-device 2-295 £5'% bytes of data
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FINAL SECTOR a2y 212

| a1 Mull (S@8@3, Followsd by number of valid deta bytes in sector i 213
2-777 Last bytes of data. Any remaining bytes are garbagms B can be ignoced T2Ra05 214

s@anT 215
SARET 231

{ SPQFS L]

{ SRAUSINE ALK YT SQ100-0145  256-38%

| ETE DEFINITION saZ0@-p2ca §la-g53

| BaTA BLOCK 50258 so0

| a1 Track and sector of next data block s@s53 B2l

| 2-255 25% bytem of data. Empty records contain SFF cmll binacry ones) in tha | Fo0cof G2

| Firat byte Followsd by @0 (all binary zeroms! to the and of Eha it B2

| record. Partiamlly Filled records are padded with nulls OSB3 sac7e B32
SI0E SECTOR BLOCK @237 BE3

| a-1 Track and ssctor of next side sector block SAZBd-220y E4@-544

| 2 Side msctor numbar (@-5) Sa285-2289 E45-649

| 3 Record length S3205-22Fg 7e5-761

| =5 Track and msctor of First side ssctor (numbac @) SAZFA-B2FC TES-TE4

| B-7 Track and sector of second aide ssctor Cnumbac 1) S2I2D-2IFF 7EB-18E3
B-8 Track and sector of third side sectar (numbar 23 S@@0-04FF le24-12749
18-11 Track and sector of Fourth sidm sesctor (nuombar 33 FOCOQ-BSFF 12E@-1535
12=13 Track and msctor of Fifth aide ssctar (rumber ) SOE2A-DEFF 1536-1791
14=15 Track and sector of sixth aide sector (rumbar S) S07Ae-A7FF 1792 -2@47
16-255 Track and sector pointers to 129 dats blocks

DIR FILE FORMAT, TRACK 18 SECTORS 1-19

EYTE

—

2.1

2-31 Film
=53 Film
B= 0L Film
98-127 File
13@-159 File
162=191 File
194-EE3 File
EPE-ESS Film

STRUCTURE OF EACH

DEFIN;TION
——————

antry
antry
Bntry
mnkry
mntry
mntry
mntry
mntry

R T N T

INDIVIDUAL DIRECTORY ENTRY

Track and ssctor of First dates block
Fila nama padded with shifted spaces
Rel Filem only. Track and sector of First aide ssctor

@ = DELated

1 = SEQuantial
2 = PROGram

3 = USER

¥ = RELative

Irack and sector of next dicectory block

File typs OR'md with SB@ to indicate properly closed File,
(if OR"ed with SCR instead, file is locked)

Rel File only. Record length

Track and asctor of replacement File during an BFSAUECCEOPEMN
Number of blocks in file, stored as B8 two-byte integer in

normal lo-byte hi-byte Format

Pointer im record For REL File

Sida ssctor numbac

Fointar to data block in side sectorc
Pointer to record in REL File

File type

Buf far mumber

Stack

Buffar For command string

Fila byps

Record lengkth

Track side-sactor

Secior side-sector

Length of input limm

Kumber of File namas

File control sathod

Track of a File

Sector of & File

Buffer For ercor messages

Mumber aof Free blocks

Buffer @

Buf far
Buffar
Buffar

1
[
A
Bufferc 4

T T1541 DISK ERROR RESSAGES

AND THEIR CAUSES

ERROR MurGER
8, 0K, 2, a8

28 ,READ ERROR,TT,55

21, READ ERFOR,TT,5S

22,READ ERROR,TT, 55

23 ,READ ERROR,TT, 58

B4 ,READ ERRDR,TT,S55

v

1541 RENORY NAP

DESCRIFPTION
—

For
For
Far

cods
cada
cods

Command
Comrmand
Command
Cammand code for
Command cods For
Track and asctor
Track and sector
Track and sasctor
Track and sector
Track and ssctor
IO For drive @

10 For drive 1

o

Flag for haad Era

Buffer pointer For disk comtroller
Constant B, mark For beagining of data hlock headsr

buf Far
buf Far
bufFfar
buffarc
buffar

2
1
2
3

%

for bulfer
For buffer
for buffer
For buFfmr
For buffer

naport

Parity for date bufFer

Orive number For disk controller
Buffer nusbear For disk controller

©5,WRITE ERROR,TT, 55

26, WRITE PROTECT OM,TT,55

27, READ ERROR,TT.55

ok U

28, WRITE ERROR,TT,S55

23, DISX 10 MISRATCH,TT,55

The following list are the srror messages that the 005 cam recogrise.
that TT and 55 denote Track and Sector respactively.

m——

Hote

DESCRIPTION
————

This message occurs when the last disk oparation
was srror Fres or tF no cosmand or data was =ant
after the last srror ssasage.

This esrror msans that the “header' of a block was
not Found. It is usually the result of a deafective
disk. TI and 55 designats the track and sector in
which the arror occured. Remsdy change the disk.

Tha SYNC markar of a block was not Fournd., Tha
caunm may be an unformatted disk, or no disk in tha
drive, This error can also be cauvsesd by misaligned
read/erite head. Remeady: Either insert = diskatte
and Format the disk, or have tha heads aligned.

Thim error mesans that s checksum srcor has
oefiured iR the header of a deta block, which can
b cEulad by the incorrect writing of = block.

This arror implies that a data block was cesd into
tha 005 bufFferc, but & checksus arror occursd , One
or more data bytes are incorrect. Resedy: Save as
many fFiles as pomsible onto anothar disketts .,

This error alsoc results From a checksum error in
the data block or in the preceding data header.
Incorrect bytes have been read. Ressdy: Samea as 23

This is actuwally a VERIFY mrror. AFter writing
eavary block the data im resd again, checked
against the datm in the buFFer., This arroc is
produced iF tha data are not identical. Remady:
Repesat the cosmand that caused the error. [Ff this
does not work, tha corcesponding block must be
locked owut From Further usa by the Block-sllocats
conmand ,

An atteampt was made to write to 8 disk with the
write protect tab on. Remady: Remove the tab.

A checksum error occurred in the header of a data
rlock . Remady: Repsst command or rescus block.

After writing a data block, the SYNC characters of
the naxt data block weare not Found. Remedy: Format
the disk again, or sxchangm it.

Tha ID in tha D0S memory doms not agres with the
10 on the diskette. The diskettm was mithar not
initislized or thare is an error in the header of
a dats block. Remedy: Inisialize diskettm.

Hunber of ssctors per btrack for Formating 3@, SYNTAX ERROR, 3@, 00 A command wa® sant over the comemand channmel that
Conatant 7, mark For begining of data block headar : tha DO0OS could not understand. Remedy: Correct emd,
Stack pointer

Step counter For hasd transport 31,5YNTAX ERROR, 0@ o0 A gosmand was not recognized by the DOS. Remedy:
Actusl track mumber For Formatting Do not use the command.

Step size for sector division (183

Humbear of resd attempta (53 32, 5YNTAX ERROR, 2@, B2 The command mant owar tha cosmand channel was ower
Pointer to address For A amnd B commands 42 characters. Remmdy: Shorten the cosmand.
Device number + 520 (32 dec) For Listen

Davice numbar + S48 (54 dec) for Talk 33, SYNTAX ERROR, @@, 29 A wildeard, ("*= or "7") was used in an OPEN ar
Flag for listen C1s03 SAVE commsand. Remedy: Remove wildoacd.

Flag For talk (1702

Flag Ffor ATN From serial bus recsiving Iy SYNTAX ERROR, 20, 0@ The DO% carnnot Find tha Filename in a comeand. The
Flag for E0! from serial bus causa maygbe o colon was Forgotten after the ced.
DOrive numbsc word. Remedy: Check cosmand,

Track nusbar

Sector nunbar 38, FILE MOT FOUND, 2@, 20 User program of type °"WSR' was not found For
Charnel nunbec automatic execution., Famedy: Check Filenans.
Secondary addreass

Secondary address 5@, RECORD NOT FRESENT.20,82 A record was addressed in a celative date File
Data byts that has not yet been written. When wreiting &
Werk storage For division record this is not really an ercor. You can avoid
Actual buffer pointer this error message if you weite the highest
Addreas of buffer @ 52320 racord nunber of the File with CHRE(ZS5S) whan
Address of buffer 1 SO40R2 inidtimlizing it. This mrror will no longer
Address of buffer 2 SASA0 oCCur wpon later access.

Addreass of buffer 3 SEEER

Address of buffer 4 38730 51, 0VERFLOW IN RECORD,@2,88 The number of characters mgnt when writing a
Pointer to input buffer SB20@ record in a relative Flle wes greater than the
Pointer to buffer error message SA205 record length. Tha axcess characters are ignored,

Record rurbar LO, block number LO
blook numbar Ml
Weite peinter for REL File

Racord numbear HI,

| BYTE CONTENTS DEFINITION

| —_—

: -] le2a+type

| TYPES:

1

|

]

! 1-2
318
19-28
21
22-25 UNUSED
227
28-29

| IRIVE ADDRESS

| ——

| MEX DECTMAL
-— =i
200 [}
9081 1
$eaz 2
[T ] 3

| 19204 4
10005 - 2007 B~7
$R20A-PRET a-9
SE02A - CBE 1@=11
1230C-20e0 12=13
$02E - B0AF 14-15
1 E-B81 iB-19
$2014-2815 Fa-21
$B1E-21T 22-23
e -gest 3=-33
$2030-9231 48-49
53033 57
$203A 58
10837 61
s203F B3
50843 B7
W4T 71
$0249 73
L T4
5] 1]
S0RES 185
S2A6A 186
SDEET -2RTE 111-112
seary 119

| S087E 2o

| 52078 121

| s2aTn 122
7T 124

[ s3070 125

| SARTT 127

| 3068 128
agal 123
0B 138
a3 131
206 e
w2as 133
SEQBE-2RED 1359-141
Bt -BeES 148-149
203 -PRSA 153-154
$2998-003C 155-156
SEQS0-PRIE 157-158
$ARIF-B0AA 159~-160
SE0a1-2RA2 161-182
HPA3-Bed iB3-1B4
SBBAS - BRRE 1BE-166
FBEES -DOBA 181-186
SE0RR-2RCE 187-192
$38C1-9OCE 193-158
SBOCT-BRCC 195-204

52,FILE TOO LARSE,3,@0

Fecord lengkth For REL File

The record nueber of a relative File is too big:
the diskette doss not have enough capacity. Famemd,
Usa amother diskette or raduce the record number.
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COMMODORE PROGRAMMING
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B8, WRITE FILE OPEN, B0, 20 An attempt was made to OPEN & File that had not :gs ::g ;EE;URN :EDQE ::: :gEE :E.f gg; 255::55
been previously besn CLOSEd after writing. Remedy: 88 144 STOF 584 196 SOR $ES 50 DRG
Usa mode °"M° Lim the OFEN command to read File. s81 145 0N SBE 17 RND SEG 238 LOCATE
51,FILE NOT OFEM, 02,00 A File uss sccasssd that had rat besn OPENed. S35 147 L pa e 100 SE7 231 COLOR
Remady: OPEN the Files or check the Filsnama, $94 148 SAUE :gIE: 19a Ei’.(:l: ’IEE: ggg EE;"!:_IER
B2, FILE NOT FOUND, 20,20 An attempt was made to load a progrem or open a :gg ilég 'EE?J Fy SBF 191 SIN FEA 23% HELF
File that doss not exist on the disk, Resedy: e S :Ef' 11:: -I'?: :gg ;gg EDDDP
k i "
eI L TR %98 152 PRINTE $C2 184 PEEK SED 237 EXIT
s 233 153 PRINT SC3 1895 LEN SEE 238 DIRECTORY
53,FILE EXISTS, @, 02 AN attenpt was made to esteblish a new File with
the name of anr existing File on the disk. Feamedy: :g: ig; EE; :E_;* ::E E;l“ :E_g ggg ]D]IH.S:EII
Hae giEfRTant nase o use B9 §9C 156 Cno SCE 198 ASC SF1 241 MEADER
64,FILE TYFE MISHATCH, 82,88 The File typs used in the OFEN cosmand does not :;g 11'-';; ';:“5 SC7 159 CHRS SF2 242 EE‘R“TE“
agres with the file type in the directory. Reeedy: | 2°F 155 Dren :Eg g:f ;Eé:?‘ ;Il:‘? 3':3 Eu'?-tE':T
B e EM P Ea@  16@ CLOSE sCe 202 HIOS SF5 245 RENASE
B5,M0 BLOCK,TT,55 Thim message is given Ln associmtion sith che ::'_];‘ .;.Eﬁllé ';EEL SCE 203 Eﬁgﬁ :;2 ?i ?E‘L‘F
Block-allocate commard when the apsciffed block is sa3 163 TABC :E:E g:; BCLR SFR E-::E RE:ErEEEF
no longar Frea. [n this casae,the D08 automatically =84 164 TO SCF 2@7 JOY $F9 248 KEY
e ws fac & free block with.m hiphes sector 87§ gec - 155 KN s0@ 208 ROOT sFA 250 MONITOR
for track number and gives these valees as tha %86 166 SPCC =01 289 DEC SFR 251
track and ssctor number im the error message. [F A7 167 THEM x s ity rljl:ﬂ'hll.i
MEAL Mo Diaans T NR R A, S R wvom | st 60 e 303 211 ERes SFD 253 WHILE
Wi ivan.
® sA3 169 STEP S[ 212 INSTR
BE, ILLEGAL TT or S5, TI,55 IF you attempt to use & blocsk with the blook
comeands that doss no E. th hi oot = T
ra‘t.ur-nu;_ L] T Exis ims arror is then T 128 DOUBLE-BYTE TORENS
E7, ILLEGAL TT or 85,TT,S55 The track-sector combination of a File produces &
nen-existent track or sector, HEX DEC HEX DEC
7@2,M0 CHANNEL 23,22 An atempt wam made to open more Files thans :E[E ::g :;E g' FU'E' ";EE L1 254 17 BLOwWD
:hnrrTlJ.l available aor a direct sccess channal SCF So% P g:NF :FE :t; g‘?j:‘; ig Egﬁggg
ad f
s lee—) rearva SCE $85 2B& S RSPPOS SFE 14 254 2@ DUERIFY
71,D1R ERROR,TT,55 The rumber of Fras blocks in the D05 storage doss :.E;' ::E EE.':: -5' :';;'EHEH ::E ::: 254 21 OCLEAR
not agres with the BAR. Ususlly this meana the $CF %08 S9E B XOR SFE 517 g?.i: gg igﬁ?;tm
d k b
im a8 mot been initimlized, SCE so% 206 5 RWINDDW SFE %18 354 24 BEBIN
72, 015K FULL,0@, 28 Fewar than thres blocks are Fres on the disk o :?E :‘:; E-?-I-ji é@ m:TER ;EE ;%E gg"-‘ sg BIENtnnu
;hﬂ maximum mumbar of directory sntriss have SFE 533 E':'r‘t 3 FILTER SFE S1F ES:: a7 L:T
T umed; L1 Lonsthis ARRLY. SFE S84 254 4 PLAY SFE $1C 254 28 WIDTH
73, 003 .28 1941,00.08 e sasmage Ly tre poer-up memenge o tre 1o, | JE 2T i A, mar SpEm
fia an arror message, it appears when an attempt ias SFE 387 254 T SPRITE &FE miF 254 31 STASH
mades Lo write to a disk that was not Formattesd SFE 328 254 | 'EPRED! R SFF 831 254 33 FETCH
with the sams DOS veraion. FE 309 25¢ 8 RRER SFE 53 oSt 35 SEaP
74,DRIVE WOT READY,@R,80  The drive doms rot hawe a disketts insscted. LR cam D AEERTE At B L
E c g
75, FORMAT SPEED ERROR, 0,08 Thiam error omly sccucs an the CBH BSS@. It :f_lf :EE g‘[—:" 12 CATALOG BFE 528 ©54 38 SLOW
indicates a deviation From the normel pevolution IFE. P E'::rﬂ :‘J FDIE:E:II
spemed whilst Formatbimg. SFE 300 65: 1'; ek
SFE 5180 254 16 BSAUE
E STANDARD CEA KEYWORD TOKENS
PLUSY ABBREVIATED KEVWORDS
HEX DEC HEX DEC HEX DEC HEX DEC
— —_ —_— —_—
$78 18 SPACE 43 E7 C sBE 134 DI %89 1ES STEP KEYWIRD ABBREVIAT ION KEYWORD ABBREVIATION KEYWORD ABBREVIATION
]
FE S5 es ot Sn 138 LET %8 193 - nowm ABS pshifte  GOSUB boshifts  READ RahifeE
33 35 » s4E Fa F 583 137 GOTO SAC 172 = PMULTIPLY ASC AshiftSs G070 BahiftDd REMAME REshiFtLN
524 36 S 7 Tl G s8a 138 RUN A0 173 4 OIu ATM AahiFET ERAPMIC GahifFtR RENUNBER REMshiftL
e 37 % s4l8 T2 M S8E 139 IF SAE 174 ° POWER AUTO AshiFLl GEHAPE GahiFLs REMUMBER FRENshiFtU
526 38 & 8 73 1 SBC 140 RESTORE SAF 175 AND BACEUP BahiFta HEADER HEmMLFLA RESTORE REshiFtE
527 19 sHA ™ J SAD 141 GOSUBR B2 176 OR BOX BahifeD HEXS HahiFtE RESUME RESshifeu
= mE X me g a7 om o | S T hemh AN e ey
20 4] 1 s4C O TE L L1:13 1%3 REM k13 5] 178 = EQUAL 3Rl ahi
SEA 4B * 40 77 H 0@ 144 5TOP SH3 179 < LESS THAMN E:EEEIE'E CE::::‘:EI, ::l: ::;1;:% :!:E:Tl :-,mrn]
2 43 S4E TA N 581 145 O EB4 188 SEN B ahi shiftl
20 44 s4F 73 0 532 146 WalT $B5 1Bl INT CLR CahiftL LEFTS LEshiFtF RND Rahifty
s20 us - sS4 B2 P 533 147 LOAD $BE 1682 ABRS Lo Cahifer LET LahiftE RN Rahifty
S2E 46 . 551 81 @ 94 148 SAUE $67 1B3 USR COLLECT COLshiftL LIST Lahift] SHUE Sshifth
S3F 47 52 B2 R 335 149 UVERIFY SBAB 184 FRE COLOR ChshiftL LOAD LahiftO SCALE SCahiftR
538 48 @ $53 B3 S $£96 15@ DEF SES 185 POS CONT Cahifto LOCATE LOshiftC SCNCLR Sshiftl
531 49 1 sS4 B4 T 357 151 POKE sBA 105 SOR CoFy COshiFtP LooF LOahifeD SCRATCH SCshiFtR
%32 S8 2 455 8BS U #98 155 PRINT® SBE 187 RND DATA Oshifta nins Mshiftl SGH Gahifts
%33 51 3 856 BE U 98 153 PRINT SBC 168 LOG DEF FN OshiftE HONITOR rshiFeD SIN Sahiftl
s34 5B 4 $57 BT W 90 154 COMT SB0 189 EXP DELETE DEshiFtL HEXT MahiFLE SOUND Eshiftl
335 53 S $58 BE X 36 155 LIST S$EE 198 COS nin Dmhiftl ON..GOSUB  ON. .GOshifts SPCC SahifcP
536 S4 B 59 BE ¥ s9C 156 CLR SBF 191 SIN DIRECTORY DIahiFER ON. .GOTO ON. .GahiftD SQR Sshiftld
$37 S5 7T S5 92 2 80 157 CAO SCO 183 Tan oLDAaD Oshiftl OPEM OshiFtP SSHAPE Sahifts
£ £ B 58 81 $9F 158 =yg 51 183 ATH DR&W OahlFER PALNT PabiFes STOP SaniFET
DSAUE Dshifts PEEX PahiFtE STRS STahiftR
53 57 1§ S5C 82 i S8F 158 OPEM SCE 194 PEEK pi ey
s3m S8 $50 93 3 sAl 168 CLOSE sC3 195 LEN ahifEN POXE PahifeD SYS Sahift¥
%38 53 $SE 4 ¢ sAl 16! GET sCY 195 STRS ERRS Eshifth PRINT b 4 TaBC Tshifih
s3C B0 < $5F 95 L.ARROW A2 162 NEW CS 197 WAL Exp E=zhifcx FRINT® FahiftR TRAP Tahifth
230 61 - $88 128 END sA3 163 TAB! SCE 198 ASC FOR FshiftO  PRINT USING  PuSshiftl  TROFF TROshifES
S3E B2 $B1 129 FOR sad 164 TO SC7 193 CHES FRE FahiftR  PUDEF Paniftl  TRON TRahifto
s3F 63 7T SBE 138 WEXT 05 1E5 FN SCH 200 LEFTS oEY OshiftE  RCLR RshiftC  UNTIL Ushifen
s4E B4 0 383 13: DATA SAE 166 SPCC SCT  2@1 RIGHTS GETKEY GETKshiftE  ROOT EahiFtD  USR Ushifts
41 B5 & 384 132 INPUT#H $A7 1BT THEM sSCh 282 MIDS
542 66 B $BS 133 INPUT sAB  1BB NOT SCH 293 GO
NOTE: = Ary keywords not listed indicetes that thers is not abbreviation
STRANDARD CANISE TOKENS for that particular kegyword,
i BEC A F
L e X e 128 ABEREUIATED KEVWORDS
$6@ 128 END sam 178 -+ $05 213 ELSE
SE81 129 FOR SAB 171 - 06 214 RESUME KEYWORD ABEREVIATION EEYWORD AEBREVIATION KEYWORD ABBREW AT 10N
82 139 MEXT SAC 172 = 507 215 TRAP
83 131 DATA $AD 173 » S08 216 TRON ags ashiFtR FRE FahiFtR RENUMBER RENshiFtU
sO4 132 INPUTW $AE 174 (POWER) 509 217 TROFF AFPEND AahiF LR GET BahiftE RESTORE BEshifts
585 133 [NPUT SAF 175 AND E0A 218 SO0uUND ASC Ashifts GETKEY GETEshiFtE RESUME RESshiftu _
EBE 134 OIM B3 178 OR SOE 219 UOL aTN AshiFET GOSUB ODsbifts RETURN REshiFtT !
87 135 READ A1 177 » SO0C 220 AUTO auTo aEhiFtuU BOTO G=shiFtd RGR Rshifts
SBA 136 LET $BE 178 = 00 221 PUDEF BACKLIP BAshiftC GRAPHIC GshiftR RIGHTS Rshift!
83 137 GOTO $B3 173 « S0E 222 GRAPHIC BANK Bshiftad GSHAPE GehiftS RMD Rshifth
EBA 138 RUN B4 180 SGN SOF 223 PAINT BEGIN BshiFtE HEADER HE=hiFtR RREG HshiFtR
S68 133 IF SBS 181 INT SE@ B24 CHAR BEND BEshiFtM HELP HEshiFtl REPCOLOR REPshiFtE
SBC 148 RESTORE SBE 162 ABS $tE1 225 BOX BLOAD BahiFtL HEXE HshiFtE RSPPOS RahiFts
$80 14! OGOSUR $B7 183 USR SE2 226 CIRCLE 00T BshiFtO INFUTH IshiFthM RSPRITE RSPshiFtR
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COMMODORE PROGRAMMING

BSAUE Bahifts INSTR [NshLEFES RUM Rahireu (@] For all modes, the screen border coleur is controlled by POKE'g S320@ with
EURP BahiFtl JOY JahiFtd Ful INDOW RehiFty tha low nybble colour value.
CATALOG Cshifty KEY KaniFEE SAUE Sahifca [1] In axtended colowr mode, bits § & 7 of each byte of screesn mamory secve as
CHAR CHahiFEA LEFTS LEsmiftF SCALE SCahiFta the bit-pair controlling background colour. Because anly bits @-5 are
CHRS CahsiFtH LET LahiFEE SCHELR SehiFEC available for character selection, only charscters with scresn codes a-63
CIRCLE CahifFtl] LIST Lakiftl SCRATCH SCahiFtR can be used in this mode.,
CLOSE ClLshiftD Loan LshiFtD =GN Sshiftl L2] Im the bitmapped modes, the Righ and low mybble colowr valuss are ORed
CLR CshiFtL LOCATE LOshifec SN Sshiftl togather and POKed into tha SARE LOCATION ifn screen m@racy to contrel the
[y ] Cahiftn LDOF LOshiFtO SLEEP SshiFtL colours aof tha corresponding CELL in the bitmap. For exanple: to centeol
COLLECT COLLshiFtE RIDs Mahife] S0UKD SahifFe0 the colours of call @ of the bitmap, OF the high and low rybble valuses and
aLLISION COLshiFtL MOMITOR AlshiFEN SPRCOLOR SPR=ahiFtC POKE the result into location @ of scrasn mEmary .
COLOR COL=shiFtd HOUSPR RshiftD SPRDEF SPRshyFed
COMCAT CshiftO NEXT NahiFtE SPRITE SshiftP
malod ) COshiFtP ON. .GOSUB ON..G0shiFES SPRSmAU SPRahiFES
| DATA DahiftaA oM. .GOTO oM, . GaniFeD SR Sahift@
OCLEaR DCLshiftE OPFEN OshiftP SSHAPE Sahifts — e ——
| OCLOSE OshiftC PAINT Pshiftm STASH SahifeT Cil28 COLOUR COOES
DELETE DEshiftLl FEEK PEshiFtE STEP ETshiftE o e
| oIn Oshuifel PEN PahiFtE STOP STahiFeD —_—— — . — N
i DIRECTORY OishifFtR FLAY PahiFEL STRS STahiFtR COLOUR SOURCE
| OLOAD OmhifEL POKE POshArEO SuAP Sehiftu . g B = e e
DOPEN OshiftDd POT PshiftD TABE Tahaftm NUINBER SOURCE
DR Oubif bl PRINT T TERPO ITmhiftE S
DSAVE OshifFts FRINT® PashiFtR TRAP TahifeR 2 4@ eoluen background @olour (UIE)
IWERIFY Dshifty PRINT USING  7USshiFtl TROFF TROshaftF 1 Foraground For graphics screan (UIE3
| EMVELOPE EahiftN PUDEF Pahiftu TROM TRshiftO 2 Foreground colour 1 For multicolour scresn CUWIC)
i ERFS EahiFtR RBUMP RBashiftU UNTEIL Ushifeh El Foreground colour 2 for multicolour screen (UIC)H
EXIT EXahiftl RCLR RahiftC USR Ushifts 4 Y@ column border (VIC - whether in text or graphics sode)
EXP EshiftX ROOT Rahif D WERIFY WahiFtE 5 Character colowr For 49 or B@ column texkt scresn
FETCH FahiFLE READ REshiFta LOL Ushirto B B@ column background colour (ESE3)
TR | FILTER Fahiftl RECORD RahiFEE WATT wahiFEa
i FOR Fahlfed REMNAME REshiFtN WHILE WshiFtH Yalues to POKE For aach colour: %9 column mode
| WIDTH WishiFto S = = ==
| WINDOW Wahiftl
| Kom ZahiftO COLOUR WALUE
| Black 1
WOTE: - Any keywords not listed indicates that there is not ebbreviabion White H
For that particular keyword. Rad k]
Cyan L]
Purplae 5
Grean B
Blua 7
T - e — . Yellow B
PLUSY COLOUR CODES Crangs 9
A = Brown i
Light red 11
Dark gray 12
Valus to POKE For esch colour: Madiua grag i3
Light gresn 14
Light bBlus 15
COLOUR WALLE Light gray 16
| Black 1 Value to POKE For each colour: B8 column mode:
Wnite 2
3
mﬂ. " COLOUR URLUE
Purpls =3 —— e
Graan B Black 1
Blum 7 uWhite 2
Yellow a Dark rad 3
— Drange 9 Light cyan 4
T Brawn 1@ Light purple L]
Yallow-grasn 11 Oark green &
oM Pink 12 Dark blus 7
“ronlaid | Blus=graen 13 Light yallow B
" Light blum 14 Dark purpla L]
'I:IE Dark blums 15 Brown 1@
A Light graan 16 Light red 11
tu Dark cyan =
L Hedium gray 13
tE Light graan 14
L Light blue 15
tT e —— e Light gray 16
l‘-? | CEY SCN/COLDUR COOES & MODES
£ - TR e i bt o LT HREE A R
EL
EN Usluea te POKE for each colowr:
1]
th LOw WYBBLE MIGH NYBELE HULT I COLOUR
R COLBUR COLOUR UALUE COLOUR WALLE COLOUR WALUE _ o
tC
ER Black 2 @ B cet, e R S e PONENEL I R IR e i i
& dhitm 1 16 3
Bl Rt z g 1@
tO Cyan 3 HE 11 CHRS KEYS FUNCTIOM CE4 C128
EP Purple Y B4 2 —_— — o —
Eor] Grean L] Ba 13 CHRSI2) CTRL B Underline (88 coll M ¥
t5 Blue B 36 1 CHRE(5) CTRL 2/CTRL E  Set char coler to white (B8 and 40 col) ¥ ¥
T Yollow 7 112 15 CHRSC7 CTRL 5 Produce bell tone [l ¥
ER Orange B led =7 CHRE(A) CTRL H Disable char set change kay ¥ N
LY Broun 3 14 B CHRS(831  CTRL I Enable char set change key ¥ M
EA Lt Fed 1 168 = Move cursor to next tab position M ¥
tR Oark Gray 11 176 e CHREC1@8) CTRL J Send carriage return with lime Feed ¥ N
el Amd Gray 12 192 Send a lime Fesd N ¥
to Lt Green 13 ces - CHRS(112 CTRL K Disable char sat change key M ¥
EM Lt Blus 14 o4 i CHREC121) CTRL L Erable char sat change key ~ y
] Lt Gray 15 4@ i CHR®C13) CTRL H Sernd carr ret,line Faed & enter BASIC line Y ¥
CHRSC142 CTRL N Set char set to lower/upper case sat ¥ ¥
Whare to POKE colour wvalues For each mods: CHERSC151 CTRL 0O Turn flash on C(B@ col) M ¥
CHRSC17» CTRL Q/CRSRED MPave cursor down one cow L ¥
BIT OR CHREC18) CTRL 8 Chars to be printad in reversae Fisld L) L
| HWOOE C@3 BIT-PAIR LOCAT IOM COLOUR WALUE CHRSC19) CTRL S/HOME Hove cursor to homé posikilan L ¥.
o CHRECZ0) CTRL T/DEL Dalete last char typed i ¥
CHRSCZ27) CTRL [/ESC Send an ESC character M ¥
— Fagular teaxt a S3Z81 Low mybble CHRE{PBY CTRL 3/CTRL / Make char color RED (4@ and B@ column) ¥ ¥
1 Colour senory Low nybble CHR®(293 CTRL 31/CRSR Aove cursor one calumn to cight Y ¥
el | fulticolour ae 53zal Low ngbble CHRSC3@» CIRL & Set char coleor to GEEEN (4@ ard 8@ column) ¥ ¥
text a1 s3=as Low nybble CHRS(>t>» * Frint double gquote on scn R set gquote sode ¥ ¥
N ia S3283 Low nghble CHRESC129) CBH 1 Set char color ORANGE (4@ =ol), 0ARK PURPLE
— 11 Colour mamary Splect sulticolour (88 eal) ¥ ¥
el Extandmd 2 53281 Low nybble CHESC13a) Undarline aof f (B columm) W ¥
t5 calour text L] Sazee Low mybble CHRSC 1313 Fun & prograsme. (Only works From kb buffer )y ¥
L [11 ia 53263 Low nybble CHR%(133) F1 Reserved CHRS code For F1 key ¥ ¥
ET 11 53284 Low mybhle CHRSC134) F3 Reserved CHES code Far F3 kmy Y ¥
En Bitnapped a Scrasn mamory Low nybble [2] CHR®{135) F5 Fesarved CHRS code For FS5 key ¥ ¥
£1 1 Screen senory High nyhbla [E] CHRE( 136} F7 Reserved CHRS code For F7 kay ¥ W
EN Fulticolour aa 5381 Low nybble [2] CHRS( 1371 F@ Pessrvmd CHRS code Far B2 kay ) ¥
R bitmapped [} Screen menorcy High nybble [2] CHES( 1381 Fu Resarved CHRS code For FY key ¥ ¥
tC i@ Soreen memory  Low nygbble [2] CHREC 1333 F& Reserved CHRS code For FE key ¥ ¥
£S5 i1 Colour memory  Low nubble CHRE{ 148 FA Fesarved CHRS code for FE key ¥ ¥
R
—
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CHREC141) SHIFT RETURM Send carcisge return and lLine Feed without +4 TEQR CHIP - NERORY MAP
entering a line of basic T ¥
CHRSC 148 Sat char set to upper case seat ¥ ¥
CHESC 143 Turn Flash of f (B8 coluan) N ¥
CHRSC14%) CTRL 1 Set char color to BLACK (4@ and B@ coll L ¥ EHEI it L2 LB A
CHESL 1451 CRSRE UP Move cursor or printing wp CNE Fow Y v
CHREC146) CTRL @ Terminate reverse Field mode ¥ ¥ T :EE:? Egggf ‘}-11:-:: ; g:f::g :.J.m;h
CHRS(14%71 HOME Clear window screen & position csr topleft Y W 2 SFFas sEops Tidar 2. low
CHREC 1487 INST Mowve char From cursar pasitien right 1 col Y A 3 SFFE3 EE5E3 Timar B, high
CHES(148) CBr 2 Set char color BROWN (4@} DARK YELLOW (B> ¥ ¥ 4 SFFO4 E52En Timar 3, low
CHRSC1S8) CBM 3 Sat char color LIGHT RED (48 and 8@ columnl ¥ ¥ 5 SFE@S EGIAS Timar 3. high
CHRESC151 Y CBH 4 Set char color DARK GRAY (4@} DARKCYAN (B Y ¥ B SEFRG ES2RE a2 e ]
rtical scroll position (¥)
CHRS(152) CBM 5 Set char color MEDIUM GRAY (4@ and B@3 ¥ ) 3 Select 24/85 rows (1-25)
CHRSC153) CBA B Set char color LIGHT GREEM (4@ and 823 ¥ Y W Suitch scresn of F
CHRS(154) CEA 7 Set char color LIGHT BLUE 4@ and 822 ¥ "’ g Switch bitmap mode €1=0OMY
CHRSC1S5) CHH B Set char coler LIGHT GRAY (48 and 8@) L B Buitch axbendsd cnlor ands (1e0N)
CHRSC1BEY CIRL S Set char colas PURPLE (4@ and B@A2 ¥ ¥ T e
CHR$( 1573 CRSR LEFT Mowe cursar laft one column vy T  SFF®7 65887 a?a 1::5::—.»;:1:2':'-:.1“1] ition (X3
CHRSC158) CTRL 4 Set char color CYA&N (43 and B2 * ¥ 3 waluct 30748 Goliens C1=905
4 Switeh multicolor mode C1=0M2
5 Switeh Fresze modm on (1=0KW2
& PAL /NTSC mode (@=FAL:1=NTSC
7 RUS videas (@=harduars: l=softuars)
a8 sFFaa BE258 Keyboard matrix
g SFF@g BS2ES Interrupt =ources
2 Mot used
1 Rastar intmrrupt
ot 2 Light perm (Mot possible with C=162
128¢PLUSY ESCAPE CODES : 3 Timer 1 interrupt
W Timar B inteccupt
L= Mot used
ESCAFE KE¥S ESCAPE FUNCTION PLUSY 128 B Timar 3 inteccupt
— — 7 [ntecrupt DLt

ESC & Enable Auto insert mods Y ¥ 1@ AFFEs ESZ3E Interrupt masking

ESC # Sat bottom of scen windos at cursor postitien ¥ Y "] Bit 8 of Raster compare (Registar 112

ESC C Disabla sutoc insack mode ¥ ¥ 1 HEaster inmtercupk

ESC O Omlete curreant Linm ¥ ¥ 2 Light pen Chot possible with C-16)

ESC E Sat cursocr to non Flashing mode L] ¥ 3 Timar 1 intercupt

ESC F Spt cursor to Flashing mode L ko L} Timer 2 intercupt

ESC G Frable bell (by control=G2 L] ¥ S Mot e

ESC H Dimable ball L b 3 B Timear 3 intarcupt

ESC 1 Insart & Line L} ¥ T Mot used

ESC J Howve to atart of current Line W A 11 SFFrag 5291 Raster cosparison (Bit@-7)

ESC K Hove to and of curcent line ¥ L 18 SFF@C BES2ES Ba=1 EBit B=8 of cursor position (Register 131

ESC L Turn an scralling k4 ¥ a=7 Mot used

ESC H Turm of f scrolling Y ¥ 13 SFFaD B5283 Hardusre cursor position (bBit@-=713

ESC N Beturn to mormal screen display size (188 in BR coll ¥ W 1% SFFRE ES25t Fraguency voice 1 (bit@=T)

ESC O Cancel insert,guote,reveras and flash modes ¥ ¥ i SFFaF E5295 Fraguency volcm 2 (bit@-7F)

ESC F Eramse all up to start of curcent line Y b 16 sFF1@ ESE3E e-1 Fregquancy voice 2 (hitB-82

ESC O Ermas all to and of current line L) ¥ B Not wsed

ESC R Reduce screen display ¥ M 17 SFF11 BS2A7 @=3 Ualuma (@=0FF;15=LDUDESTX

ESC R Sat screen to revecss <ideo 1208 B8 col onlyd N ¥ N Switeh voiee 1 C1=0N)

ESC 5 Change to block cursor (128 B8 coll N ¥ = Switeh voica 2 rectangular C1=0W)

ESC T Set top of scresn window to top left cornec ¥ ¥ B Bwitch woice 2 noise (1=0N}

ESC U Change to underlime cursor (188 B2 col anly) M ¥ 7 Sound reload bit

ESC W Spgroll screen up Y 5 18 EFF12 ESZg98 a-1 Bit B-89 frequency wvolce 1 (register 14%]
| ESC W Scroll scresn down b ¥ 2 RAM/ROM pank (@=RAM: 1=ROAD
| ESC X Carcal ssc Function Cplus 4 onlyl X N 3-5 Address of bitmap RAM (bit 13-150

ESC X Suap 4@/0@ column displey oubtput device M ¥ BE-7 Kot el

ES]C ¥ Sat default tah stop (8 spaces) ] ¥ 19 SFF13 E52099 -] ROM bank status bit Cread onlygd

ESC 2 Clear all tab stops H b i Force singleclock bit:i=prohibit double time freg

ESC @ Clear to end of screan L] ¥ FAddresas of character set (bitl@=15)

2=7
2e SFF14% BESIa a=2 Mot usad
3-7 Address of wvideo RAM (bitll-152
21 SFF15 BES3@1 a-3 Background @ color
=5 Background @ luminiscence
Nat usad
2-3 Background L sSoloaf
H-B Backgrournd 1 luminiscence
Mot wused
3 Background 2 colar
-] 2

e 2FF1E B53R2

CE4 KEYVCODES STORED AT LOCACTION 187

23 SFF17 ES3@3 L]

= Backgroumnd 2 luminiscence
. KEY KEYD r Kot wsed
E ﬂ — Al 2% SFF1@ E5304 @a-3 Eackgroumnsd 3 color
& 18 B i8 4-E. Background 3 luminiscence
B PR - ] 7 Hot used
C e 8 a7 25 SFF13 E53@5 e-3 Frame color
o 18 5 Ay 4-6 Frame luminiscence
E 14 a a5 7 Wot used
F a1 + Y 26 EFF1A G536 @a-1 Bit B-3 of hit map reload (registec 271
G g = Tk | =7 Not used
H =g i $g 27 SFF1B BES327 Bit map reload of character position (hit @-72
1 13 CLR/HOME E1 28 SFFIC ES328 a Bit B of raster-row (register 293
1 g INST/DEL a 1-7 Mokt used
K a7 Lt . ARROE 57 &9 SFF1D0 BS3@3 Currant raster row (bit @=71
L Y@ 7 C 1] L SFF1E 5318 Current raster column (bitl-8>
H e - Wy al SFFI1F 65311 e- vertical sub address
N 35 . (=1 3-6 Fliash rate
0 38 : 45 7 Not used
P 41 ; s@ BE SFF3E BS3FE FOA-salect Cwrite only)d
a BE - 53 B3 SFF3IF BE5343 RAR-salect (write onlyl
R 17 RET 1
5 13 i w7 z s
T 22 . ‘1 VIC AND SID CHIFS
L Je 4 55 o R
o n C8R UP/DOWN x
L ] CSR LT/RT =
" a3 Fi y WIC-CHIP aDORESS sDAGQ-SDRPE (53246-33894)
¥ 25 F3 5
i 12 F5 B
1 BB F7 3 AOORESS
2 ] SPACE =1
3 B RUMSTOP B3 HEX DECIMAL BIT ODESCRIPTION
4 11 WOKEY PRESSED B4 e T
s 1B s00daE 53248 Sprite @ - X position (hits @-8)
sDd®1 53248 Sprite @ - ¥ position {(bits @-82
sOeaz S3258 Sprite 1 - X position
Vaules to ba Found at location BS3 sDa@3 53251 Sprite 1 - ¥ position
0@y 532528 Sprite € - X position
sDR@s 53253 Sprite @ - ¥ positicn
COOE KEY(= ' PRESSED S0PQE S3254 Sprite 3 - X position
— — sDa@T 53250 Sprite 3 - Y position
a Mo key pressed EN@aE 53258 Sprite 4 - X poaltion
1 SHIFT 3D@@es 53857 Spritem 4% = ¥ pomition
Z Carmadora F0@@s 53258 Sprite S = X position
3 SHIFT and Commodore SDR@B 53253 Sprite S - ¥ position
Y CTRL s0edC S53°6@ Sprite 6 — X position
) ShifFt and CTRL SDR@0 S3E61 Sprite 6 - Y positicn
E Commodore and CTRL S0BAE S3IBE2 Sprite ¥ - X position
r SMIFT, CTRL and Commodorm sOa@F 53263 Sprite 7 — ¥ positiocn
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COMMODORE PROGRAMMING

m

—
sDel@  S53es4 Sth bit of sprite X co-ordinate sD04@0  S428S Uoice 2 Sustain/relssss
- a Sprite @ =4 Sustain cycle durstion
1 Sprite 1 3-a Roloaas cycle duration
2 Sprite 2 etc through sprite 7 E04@E 54286 Uoice 3: low byte of Freaguesncy
0311 S32ES VIC Control Register BD4BF 54287 Uaice 3: high byte of Fregusncy
; Ed Faster compare register. Bit 9 ED41@8 S4288 Uoice 3: low byts of pulss width
| -] I1=Emable extendsd colour text modm EDM11  S4289 -8 Vaice 3: high byte of pulss widith
| L] I=Enable bit map moda BD41P Suap Uoice 3 Control Register
* l=Blank scrasn to bordec ¥ 1=Fandam noiss on
El 1=88 row text display. @=2% row Ebext display 1] 1=Pulse wavaform on
{ 2-@ Smooth screll to ¥ dot position 5 i=Hewtooth wavefarm on
SM1E  S3TEE Raster compars ceagister. Position of raster on scresn k] 1-T'rilru1| wavaFore on
0213 S3IPET Light pen X position i | i=fiamble volca
| @iy 53268 Light pan Y position 2 1=Ring modulats sscillator 3 with pscillater 2 output
1S 53269 Enable or disable sprite 1 l=Synchronize osciliastor 3 with Freq of oscillator &
@ 1=Enable sprite @ ] 1=Start attack,dscay,sustain: @=atart relessss
1 I=Emable sprite 1 S0M13 54291 Voice 3 Attacksdacay
e i=Enable sprite 2 etc through sprite 7 7-4  Attack cycle duration
S0R1E S3ETS VIC Control Register 3I-a Oecay cycle duration
r 4 l=flulticolour mode on IMt1%  SHESE Voice 3 Sustain/release
3 1=42 Column text:@=39 coloumn text 7-% Sustaln cycle duration
-2 Seooth screll to X position 8 Relssss cycle duration
DE17 53271 Sprite Usrtical Expanaicn 0415 54293 2=@ Filter cut-off low nybhle
@ Expand sprite @ Uertically S0416 S4294 Filtar cut-off high bytse
1 Expand sprite 1 Usrticelly 0417 542495 Filter Control
2 Expand sptite 2 Uertically etc through to sprite 7 T-%  Filter rescnance
siale  s32TE VIC Memary Control 3 i=External input to Filter
2 i-Uninng to Filter
| ik ] Videao matrix base addrass 1 1=Uoice to Fllter
I-g h a 1=Uogice 1 to Filter
50219 53273 E-[Er::::::r::: H:;ﬂaddrua: SIM18 S4296 Filter Yoluma And Modm
' Set to afy UIC [BD condition T 1=Turn off volice 3 output
3 Light pen triggered (hit 71 B 1=High pass Filter on
g Sprite vs sprite triggersd (bit 73 5 i1=Band pass Filter on
1 Sprite va background triggeced Chit 73 4 1=Low pass Filter on
@ Raster compare triggecred C(hit T2 3-a Dutput volums
sDaLA S3ETH VIC Imterrupt Switches 0413 54837 A0 convertor For paddle 1
3 i=Enable light pen interrupt SD41A 54298 a0 convartor For paddle 2
2 1=Sprite vs sprite snabled S041B S4233 Produces random nusber when volce 3 S8t to noiss
1 1=Sprite va backgroumd anabled SD%1C S4388 Dutput of voled 3 envelope genecstor
a 1=Raster compare enabled
@18 S3275 Sprite Priority Registers
@ 1=Sprite @ passes in Front of graphics
1 1=Sprite 1 passed in front of graphics ste throwgh sp 7
SIRIC S32TE Sprite multi-colour salect 6510 ADDRESSING NODES & OPCODES
2 1=Sprite @ is multicalour
1 l=Sprite 1 is multicolour etc through sprite 7
0210 53277 Sprite Horizental Expansion The following table gives the HEX walues for the various opcodes in their
a 1=Sprite @ mxpandad horizontally individual addressing modes. The Following key to be used For the Address Mode
1 1=Sprite 1 sxpanded horizontally etc through sprite 7
SIRIE S3278E Sprite vsa sprite collision detection. [F & sprite is n = ACcumdlBtor
touching & sprite, tha bit for that sprite is8 twened on. L] = [mmadiate
@IF 53273 Spritm ve background. If sprite has hit text or ZP = Zmro page
background, celsvant bit is =sat. AE = Absolubta
@ea  S3ced Border colour ARYX = Absolute X
50as]l S3281 Background coloud ABY = Absolute Y
1328 S532@2 Rulti-colaus 1 ZFX = Zero page X
el S3243 Multi-colour 2 ZPY = Zero page ¥
0324 S32Ey Hulti-colour 3 LEY = Indexed X
$lg25 S30Es Sprite sulti-colour 1,7 = Indexed ¥
| iRHE S3I2PS Sprite multi-colour
sle27 S3pET Sprite @ colour
Sl 5378 Sprite 1 colour HNEROMIC ADORESS ING FODE
1829 53gE9 Sprite 2 colowur
t siedm 53299 Sprite 3 colour - ] ZF Al AEX aRY 2Px 2Py LX2 3,¥
$D82E 53PSl Sprite 4 colowr
i s@#2C Ss3sas Sprite § colour ADC - B9 BS BD il 79 5 = Bl 71
saz0 53233 Sprite 6 colowr AkD - 89 25 BD an 39 % - 21 31
EDACE 'S3294 Sprite 7 colour ASL .12 L 25 2E 1E = iB . = -
53 S3C96 C128 DMLY ZHHZ BIT = - 24 2C - = = - = -
@ Oatarmimes iF the C128 operates at 2Hhz or lHhz. CHP - E8 s co oo 15| os - c1 Di
IF tha bit is set then there is no access to the WIC CPX - E@ E4 EC = = - - - =
chip and the C128 cperates in the 2 Hhz sode. CPy = ca CH4 cC = - - - -
| DEC = = C& CE oo - D& = ¥ =
EDR = 48 45 %0 50 b1 ] 55 - %1 51
INC - = EE EE FO = F& = = =
LDw = g AL an BO Bas BS i nl Bl
- - LOX - ng ag Ak - BE - BE - -
SI0 CHIP ADDRESS SD480-SDM1C (S4272-54388) Loy an Al A AL BC = B4 — T =
LSR WA - 46 4E SE - 56 = - -
AOORESS ORA = 23 a5 1] 10 19 15 = a1 11
 — ROL 2R = B 2E IE - 86 = - =
ROR BA - BE BE 7E - 76 & 5 i
— il e Sic - E3 ES ED  FD Fa Fs - £1 F1
0400 SHETE Yoice 1: low byte of Fraguency 5TA oy - as BD an 25 g5 - B1 91
@1 S4273 Voice 1: Migh byte of Fregusncy 5TX = - A& BE = = B ag = =
SDHBE  SMETY Voice 1: Low byte of pulss width aLE. = & o ac - = &4 = = -
S8 54275 3-8 Woice 1: High byte of pulse width R
sI4@4 SHETE Voiea 1 Contrel Register BROUPED INSTRUCTIONS
7 l=Randon nolsa
B 1=Pulsa waveform on
5 1=Sawkooth waveForm on ERANCH TNSTRUCT 1ONS
T - ngle waveForm on
s ; :';::-:hlnl valce 1 BPL ant Buc Bris 8CC BCS BNE BEG
2 1=Ring modulate volce 1 with voice 3 1a ] s@ e ag Ba o@ Fe
1 1=Synchronize volce 1 with Freg of volce 3
[ 1-2:“& attack,decay,sustain: @=Start relsase TRANSFER INSTRUCT 10ONS
iR ST o ooibw il GkEeckinecs) Txn ey YA TaY 5% TS
cycle duratiom Y an = a8 BA 38
| 3-8 Decey cycle duration
| SI4@E S4ETe Volice 1| Sustain/relesass
71 Sustain cycle duratian SARCK IRETRLCT (Ot
3-a Ralsasa oycle duration
304087 S4E79 Voice 2: low byte of Fraguesncy :F ;éP ::H Eau
0408 S4I0e Moice 2: high byte of Fraguancy
0488 S4u2El Uoice 2: low byte of pulse width
iDedn  SyAs 3-@8  Jolce 2: high byte of pulse width w
sRB  S4283 Voice 2 Control Register BRE 1R BTI RTE AP IHP wNOP
7 l=Randon nolse an a8 =8 P Ea e &C EA
B 1=Pulse wavaforms an
5 1=Sawktooth wavaform am
k| 1=Triangle wavaform on FLAG INSTRUCTIONS
3 1=Disable oscillator 1
a2 l=Ring modulate ceclillator 2 with oscillator 1 E;t EHEE Eh[ %;l E:‘;'I %ﬂ ﬁgﬂ
1 1=Synchronize oscillator 2 with oscillator 1 Fregusncy
L] 1=Start attack,deceay.suvatain: @=Start releass
sMOC  Sd2Ed Voice 2 Attack/decey LA S
74 Attack cycle duration
=g Decay cycle duration ggY EI:? E:x E:I
—
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COMMODORE PROGRAMMING

e T P O T P . e e e T O i+ S e P T e e e e e ™ O e e A g g e SR SR
>

poke2irt, @ Turn on cursar
ASC1E AMD SCREEN COOES poKESRT, @ : pokeEdd, 1 Turn off cursar
Ppokm199,1 Feversa wideo an
SCREEN CODE  ASCID CODE  CHARACTER  SCREEN CODE  ASCII CODE  CHARecTER | PEKelSs.d Revarse video off
pokaflE, ® Insact mode on. "X denotes no of insaects
MEX DECIMAL  MEX DECIMAL SET1 SETZ MEX DECIMAL  WEX DECInAL SET1 SETe | POkeS326S,pesk(G3P8R1andZis Switch screan off
e e e T pokeSISE5 , peak(SIZEE o 16 Switch scrasn an
e a 4@ B4 ] 2] S4B B4 sEE 855 poka53865 , 528 Switch on Hi-res sode
T3 1 41 BS a a 41 65 P a a poka7B8, 58 Disable crun/stop key
g 2 w45 BB B h 42 66 e B B paka78B, 13 Re-mnable run/stop key
23 k| 43 B7 cC e 543 57 553 93 C I poke73E, 193 Dizsable restore key
04 4 43 58 o d $44 BB £E4 1008 o r poke79E, 71 Re-snable restare key
25 5 45 B9 E & 45 BY S8 101 E E pakeB2H, 234 Dissble BREAK and LIST
s0E E $4E 72 E I 4E @ 55 182 F F pokeB5@, 128 All keys rapeat
37 '] 4T 71 G @ 57 71 557 183 G G pokeBESR, B4 NDisable repeat key Function
g8 a8 s4E 72 H n PR EEH 104 H o pokeSSa @ Normal key repsat condition
ses 3 548 73 10 Sl £48 73 558 185 1 1 prioaBsl , x-mignifims delsy.of repeat(E4’ths sec)
pn 1 s Ty J 1 e 74 sEa 108 3 I pokel®™8 d-waitld|, 1 Clear keyboard buff & wait For keaypress
WE 11 548 75 Kk s48 75 558 187 KX poke77s, 1 Disabls Liat
soC 1B 24C 76 L 1 $4C 76 sEC 108 L ik actrialg T Restocs diat
20 13 =D 77 - - $40 a7 S50 1@8 M M poka??4, 131 : poke? 75, 1E4 Dimable list (alt mechod)
SIF 14 $4E 7H M iy $HE 78 SEE 118 N N pokeB@1, @ pekade2, @: pokeB1A, 165 Disable save conmand
SBF 15 $4F 79 o i S4F 75 SEF 111 o o pokeBlB, 131: pokeB19, 164 Dimable save command Calt methad)
. 1E 50 B2 P o £50 B3 a7 112 p B pokeBlE, 157 Oismable load command
s11 17 $51 B1 o 5 $51 a1 %71 113 a o pokeBlB, 165 Fe-snable losd command .
) 18 e w o s53 ap 72 114 B B poke22 , 35 #emove lirme sumbers From basic prg
%13 e %53 83 g i 553 a3 73 115 5 s poke22 , 25 Replace line numbers
s14 20 sty B4 T t 554 B4 574 116 T T PEANEPIEcCL A Returns value of ST
si5 21 955 65 H = s 65 iR b i printpask(1473 Returns LOADSUERIFY Flag valum
516 28 %55 BB Y : $55 BE §7E 118 u W printpask(152) Cassstte motor flag status
17 23 $57 857 ¥ oy 57 ar 577 118 a W printpeaaki iS22 Mumber of files open
s1E 24 $58 BB ¥ x s=e @@ $78 120 PR pe Lk bl L B3 Rotunl iRput. deyice
518 25 5539 B3 ¥ u ss3 B 573 121 ¥o¥ L otk pcEual rouEpUE el o
sia &5 554 38 z = T 57 122 z =z s Lol s gt i
g 27 558 51 t 558 4l 578 123 P P intpamk( 1862 i e
s1C 28 $sC 92 £ £ C 1 c
sic #8350 83 73 $50 55 s70 1o . g Cioes 81l open Fiies
s1E 30 $5E 54 : - SSE 54 $7E 196 % R Ra-
s$1F 3 $5F 55 L.Ac L.Ar  SSF 95 37F 127 - - ;::E::gga ETUZZ‘?ﬁlﬁnfiJ':“ﬁifm Error'
:g? gg :.EET :g ISF'I: 'ISFE :g? 25 ::? :E? 1'.E‘EF'I.: .'SEPI: sys42115 Ends program without the READY prompt
22 34 822 34 " - S62 98 $A2 162 - -
23 38 $23 35 " " $63 33 sA3 163 :
524 36 £24 36 £ k1 SE4 109 BAt 1EM
s25 37 £25 37 % % SE5 181 £AS 165 1
WwE 38 26 38 B R SEE 12 sAE 1BE
827 33 £27 38 ] : $67 103 $A7 167
28 48 08 4@ { ( 356 1@4 148 168
25 41 w79 41 3 1 63 15 ¥A3 163 L ——
500 Y2 08 42 - - SEA 186 $8a 176 | WEX TO DECIMAlL COMIERTER
w30 43 28 43 + - 68 187 $AB 171 } ! T i
s3C M4 $BC 44 ) SEC 188 saC 178 . N
w20 e $PD 45 k> 6D 189 FA0 173 L
S2E 46 S2E 4B : . S&E iie SAE 174 F HEX  DECIMAL HEX DECIMAL HEX  DECIRAL HEX  DECIPAL
SBF 47 EIF 4T i "] SBF 111 sAF 175 = o LOW HIGM LOw HIGH LOW HIGH LOwW HIGH
38 48 533 4B & @ 7@ 112 sER 17E ; S —— e T R o
£31 4g 531 49 1 1 571 113 sBL 177 " . wa @ L] B4@ B4 16384 582 188 327E8 sC@ 182 439152
53  E@ £32 50 a 2 572 114 sE2 178 3 se1 i BSE 541 E5 16642 $H1 1F9 33eau sC1 193 494@8
%33 51 $33 5t 9 3 573 115 sE3 173 ) ) sz 2 512 s42 BE 16835 SAF  13@ 3328a SC2 184 49664
s34 52 £ G52 4 ” 274 116 84 180 | @3 3 TEA w43 &7 17158 s83 131 33536 SC3 1%E 43320
535 53 35 53 5 5 75 117 $A5 181 i i W4 128% 544 BB L7428 S84 132 337eS SC4 186 S@17E
335 5% 3B G+ = = %76 118 $BE 1BE ' ' 325 S 1288 45 B9 17664 sB5 133 34048 SCS 197 58432
537 55 537 S5 7 H 577 118 87 183 - 06 B 1536 $4E 7@ 17980 sEE 17 IR SCE 198 SOGEEE
%38 &6 I8 56 8 8 578 199 sBE LE - - w7 7 1782 47 71 1B176 s87 135 34560 SC7 199 So9nd
538 5F £39 57 o q 575 121 EES 185 = = s B FE4E 48 72 18432 B8 138 34816 3CE 2@ 51202
538 S8 £34 S8 I .78 128 sBn 186 i ; @3 9 23e4 49 73 1 BEEE 88 137 35272 SCS P21 S1488
w38 58 $38 59 . . sTH 159 sOE 187 & H A 18 2568 48 T4 189y s@Aa 138 35388 SCA 282 51712
s3C E@ $3C B@ ‘ © $7C 124 $BC 188 . - S8 11 2816 4B 75 19298 SHE 139 35584 SCE 203 513968
530 E1 %30 61 - - 70 125 B0 189 ¥’ a sacC 12 J@Tve S4C 76 13456 $8C 14w@ 3584a SCC 2@ Soacd
$3IF  BP $3E 62 o » T SEE 190 . . a0 13 3328 s40 77 19712 $BD0 141 36298 SCO 205 S2469
$3F B3 %3F 63 - = 57F 127 SEF 191 . . SOE 14 35E4 S4E 78 19968 $HE 142 36352 SCE B@E SE736
s8F 15 3849 s4F 73 2a2a4 SBF 143 36608 SCF 287 S5283¢
$1@ 16 4896 s58 A 22460 08 144 3I6E6E4Y S0 208 53248
511 17 § I 551 81 28736 81 148 371E@ 501 209 53524
312 18 4E@A %52 B2 2e0ag s52 146 3ITITE $02 21@ S37ER
313 13 4864 353 B3 21248 533 147 37632 s$03 211 54816
e e e S SR TS e S S e———— $14 2@ Si@e 5% B4 215ed $54 148 3I7EEA s04 218 S4E7e
L nen R MKERIREERS/ TIPS 5y ey 15 21 5376 $55 HS 21768 $95 149 38144 S0 El13 4530
i - $1E 22 5E3F $56 BE 20916 $9E 158 38u0Q S0B  Bi% S47EY
$17 23 5888 $57 @7 2=ave $57 151 3EESE s07 Bl5 5540
518 B4 6144 $SB BA 22588 $38 152 384912 s08 @216 55236
$19 25 E4@a 359 B9 22784 399 153 239168 s09 P17 55552
$lA 26 G656 $5A D@ 2304@ 198 154 3mudy $0a 218 55808
$18 B7 E3912 $58 91 23286 $5H 155 30800 SDE 213 5664
$iC B8 7168 $SC 982 £3552 $9C 156 39936 sOC E2@ 565388
The Following table gives some useful POKES, PEEKS, and other programeing $10 29 T4 S50 93 2380A s50 157 4@192 SO0 B8l SESTE
TIPS. The table is nrot laid out in any specific manner. These are just sone #1E 33  7EBd SSE 94 24064 35E 158 4dedB SO0E EE2 SGE3E
of the bits amd pieces that [ have picked up over the last two years. The List B1F 31 il 35F 55 24328 3SF 159 4@TeM SOF 223 5700
s meant Por BASIC programmers, but shvlgusly, MACHINE COOE users cen work out | 2@ 32 8158 $E@ 56 4576 $Ad 150 4@see  SEQ B34 574
tha M/C eguivalents, 21 33 8448 s&5L 97 83 8AL 161 41216 SEL 225 S76@d
522 s B7RM SE2 SR 25988 SAE 162 41472 SEZ2 228 S7VBGE
23 3% B9ED s63 893 2534 SA3 163 417e8 SE3 227 SHEL1E
s34 36 9216 s54 188 25680 sad 1B4 41984 SEY 228 SA3EA
525 37 @472 65 181 256856 sAS  16E 4E2Ye SES 229 GS8BE4
NOTE:- In all cases, LOW,HI and AD = Low byte of an address, High byte of an 57E 38 9728 SEE 182 @26llE SAE 166 4&436 SEE 238 SPEED
address and the mddress Ltself. s77 39 4984 =57 183 26368 sAT 167 48752 SE7 231 58138
EPE 4@ 1@24@ sEB 184 PBESY A8 1BA 43098 SEE 232 590338
575 41 12496 s59 185 Z2E8ED sAS 163 43864 SES 233 SOEu4E
$BA 42 18752 364 196 27136 sAR 178 43528 SEm 234 SO0
$FE 43 l1@e8 58 1@7 271aF SAE 171 43776 SER 235 G168
$2C 44 11264 SEC 188 27E4A SAC 172 44@3p $EC 236 G416
POKE and/or PEEX Effect of instcuction 20 45 11529 $ED 103 27004 480 173 44280 sE0 B37 G6eE7E
e S2E 46 11776 SEE 11@ gZ8162 SAE 174 4454 SEE 238 G328
pokeSE3T4 , peek{ 5634 I andS5Y Suiteh of F imtscrupts S3F 47  1203¢ SBF 111 28416 $AF 175 44000 SEF 233 BL1184
pokaSE34, paek (SEIFHIer] Interrupts back an 3@ 48 12284 7@ 112 EBE7E B2 17E 45855 EF@ 243 Bl44E
pekel , poekt 1land@se Bamic ROM switched out 31 48 128544 $71 113 28328 SB1 177 4531a SF1 241 E1836
pokel, peakiller3d Basic BOM switched back in 532 S@  1PE@0 T2 114 E9184 SBE 178 15568 sF2 242 Bl19se
poke'td, Low: pake, hi: pokead,@: slr Paiza atact of BASIC 533 51 13A5E 73 115 2944@ %B3 179 45824 SF3 243 G2208
pokeSS, low: pokeS6, hi:clr Lowar end of BASIC ¥ 52 13318 $74 116 29696 S84 1B2 4EQED SF4 244 B24Bd
pokeS3IEES, peek (S32ES JorBY Enables axtandad Dackground mods $35 53 13568 575 117 2g9a52 265 181 46336 sFE P45 GETED
pokeS32E5, peak(S32651and 191 fisables sxtendead background mode 336 54 19884 376 118 3efed ESE 182 4E582 $F6 £46 B237E
pokeS3E78, peak(53272ar 16 Ermbles sulticolour mods $37 55 14082 77 118 3I@46E4 FBY 183 5848 SF7 247 G383E
pokeSIETE, peek(SIZTE1and239 Oisahles sulticolour mods 38 S& 14336 878 1E2@ 3eTee SEE 184 4718 $FE 248 63488
pokeS3ETE, (peakiS3I2T2landB4] dars Activate character set designated by "X £38 57 14592 £79 121 39976 363 185 47aGee SF9 248 63T
pokeS3ISTE, [ peek(S3I2TE dandB41lor Switch off charscter sst {upper cesel 534 SH  14EME $7a 182 31238 E8A 186 47516 sFfA ESE B4
pokeSIETE, { peek (S3272 JandE41 JorG Switch of f charscter sat (lower case) $38 58 15184 278 123 31468 SHE 18T 47B7E SFE 251 B4ESE
pokeS3ETE, (peak(53I07E 1and1Siors Relocate videoc cam to add dencted by "X | ®3C &8 15362 STC 184  I1TH4 SBC 188 48128 SFC 252 B4SLE
poknSYE | x Tell vid controller of new scn page no. 530 EB1 1SE1E £70 1PS 3F000 SB0 189 48384 $F0 253 E47EB
pokeBME, x Change eharacter color to that of X $3E E2  1SE7E 37E 126 32256 SEE 198 4BE43 SFE 254 BS824
poke2ll,column: poke2l4, row: sysSEAT2 FPlace cursor st designated position 53F B3 16188 $7F 127 38518 SEF 181 48E36 sFF 255 S5260
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C128 UTILITY

Foreign Formats

In theory, the CI28 has the valuable ability to read a

wide range of CP/M disk formats. In practice, it isn't so

2asy. Your Commgdore shows you how to do it.

Onc- of the most interesting features
of the C-128's CP/M mode is its ability
to read a wide number of MFM 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 i1s a major benefit,
provision of the facility 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 MFM disks than with the
standard GCR format. The main reason
for this 1s almost certainly, because the
physical track/sector layout of Comodore
disks does not fit 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 into a discussion of CP/M
internals and the horror movie lurking
within your disk drive. For readers
interested in these topics I have suggested
books on both topics at the end of this

D EEEEEEEEEEeeeee——

article and we will just consider the more
immediate problem of creating an MFM
format disk.

Further investigations have revealed
that while Commodore originally
intended at one time to provide an MFM
formatting facility from within CP/M, it
is now extremely difficult to do so.
Fortunately, however, it is relatively
simple to do this using BASIC 7.0.

In order to implement CP/M, the
new disk drives support a
instructions called Burst Commands.
These account for the slight improvement
in disk performance that is always
obtained in CP/M mode by using faster
data transfers. The main functions in this
group are for fast read and write of 128
byte CP/M logical records and a special
fast program LOAD command. Also
included within the set is a general
purpose MFM formating command. The
information on this 1s found on page 84
of the 1571 Disk Drive Users Guide. It
isn’t too hard to use Burst Commands —
I successfully formatted a disk to
KAYPRO II format at the second attempt.

Straightforward

Everything seemed quite straightforward,
so | was somewhat surprised when every
other format I attempted to create was
greeted by CP/M with the response
MISSING. This 1s shorthand for: “[ have
secarched 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-

YOUR COMMODORE SERIOUS USERS GUIDE
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set of

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, which vou need to
identify.

There is one place where you can
find this information and you will 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 file CXDISK.
ASM you will find Disk Parameter Block
{DPB) Table. The DPB Table holds preset
information for a range of different file
formats, but 15 modifiable by the user.

After the DPB entries for the Com-
modore formats and the MFM 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 file 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 to

contain a number of 128 byte records,

which are organised into blocks of

between lk and 16k bytes in length. For
the CI28 the block size is 1k for single-
sided disks and 2k for double-sided disks.

PRyoYyos [ngd Ag



C128 UTILITY

This is an important parameter as it
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 drive 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 will create two of 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. it
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.

Further reading

As mentioned earlier, here are a couple
of book recommendations for readers
who would like to pursue these subjects
further. A very good introduction to this
subject is provided by CP/M The
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.

[ have only two reservations in
recommending this to C-128 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. In all
other respects this book should suit all but

MFM Formatting Parameters Table

Format

7
F

Epson QX10
Epson QX
IBM-8 58
IBM-8 DS
KAYPRO IV
KAYPRO II
Osborne DD
Osborne SD
Epson Euro

b =R =B = R TR PR

Formats 10-16 are available for user definition.

Sides  Sct size  Sct/Trk  1st Sct

(BS) (B7) (B3)
2 1 16 129
2 2 10 129
1 2 8 129
2 2 8 129
2 2 10 128
1 2 10 128
2 3 5 129
1 3 5 129
2 1 16 129

PROGRAM: MFR FORMATIER

10 REM 1570 MFM DISK
BY PAUL SCHOFIELD
20 SCNCLR:CHAR 1,30,3, "MFR DISK

FORMATTER"™

30 CHAR 1,30,4, "=== === sss====
40 CHAR 1,10,7,"1. KAYPRO II"
S0 CHRE 1,10,9,"2. IBM-B8 55"

E0 CHAR 1,10,11, "PLEASE ENTER RE
QUIRED FORMAT m
70 CHAR 1.41,11,"
2 0ORF F<l THEN BO
ED CHAR 1,10,14, "INSERT DISK anO
ENTER DEVICE NUMBER (B-11)

FORMATTER -

"+ INPUT F:IF F>

90 CHAR 1,56, 14, "": INPUTD: I[FD<B
OR D>11 THEN BO

100 IF F=1 THEMN BS5=2:B7=10:B3=12
8

110 IF F=2 THEN BS5=2:B7=B:B3=123
120 CE="UO"+CHRE(EJ+CHRE(B3)+CHR
$(0)+CHRS(BS)+CHRE(353)+CHRS(B7)
130 CHARF 1,10,15,"":0PEN 1,D,15,
CE:PRINT#1, "UQO"+CHRECY) : GET#1, A%
:CLOSE]

140 SB=-ASCCASI-48:IF DS»*1 OR SB<
*»0 THEN PRINT "FORMAT ERROR - ~;
DSs; ™ STATUS = ";5B;:END

150 PRINT "ANDTHER DISK CY/M2

160 INPUT ¥$:IF Y$="Y” OR Y$="[s
Y1” THEN CHeR 1,10,1E,"
. G0TO 130:EL
SE SCNCLR
170 REM FOR 1571 DOUBLE SIDED FO
RMATS CHANGE CHREC(E) TO CHREC38)
IN LINE 110
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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
book in German, American and English.
The English version is entitled The
Anatomy of the 1571 Disk Drive and is
published by First Publishing. If 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. All the disk housekeeping com-
mands, file 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 difficult 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 for getting these CI28 disk
drives to perform better than intended and
this is the type of book you need if you
want to try.




UTILITY PROGRAM C64/128 + MPS 801

Having problems designing

[ =

Print Master

sprites, characters and

screens? Use this program to print grids to help you.

>

If}'ﬂu are designing a game, a business
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 will help you with your
designs by printing out on an MPS 801
or compatible printer a range of four
grids. The grids are as follows:

1) A Character Designer Grid ( row of
three);

2) Sprite Designer Grid;

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 on the
LISTINGS page of this magazine to
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.

PROGRAM: PRINTMASTER

97 50 M$=CHR$(147) :N$=CHR$({19)

07 353 O%="[DOWN1S5]":P$="[RIGHT1
N

D6 60 AAS$=CHR$(15) :2Z2§-CHR3(8)

A3 100 PRINTMS$:"[C7]":POKES3280
.11 :POKES3281 . 0:POKEGS0, 128;

49 130 PRINTTAB(13)"[CA,5*12,CS
C4 135 PRINTTAB(13) " [5-,RVSON]
[SPIRINT [SM]ENU [RVSOFF.S5-)

FS 140 PRINTTAB(13)"[CZ.5%12.CX
]1'

2C 145 PRINTCHR$(14)N$:LEFT% (0%
+3) : LEFTS(P%.2) :

16 150 PRINT"I[CE]1)
R [SM]ATRIX"

62 155 PRINT" [DOWN,RIGHT2]2}) [S
SIPRITE [SM]ATRIX"

42 160 PRINT" [DOWN,RIGHTZ2)3) [5
S]MALL [SS]CREEN [SM]ATRIX"

58 163 PRINT" [DOWN,RIGHT2)4) [5

[SCIHARACTE

L)ARGE [SS]CREEN [SMIATRIX™
8B 167 PRINT"[DOWN,RIGHTZ]5) |[S
E)XIT"
8A 170 PRINTNS;LEFT$(0%,15) ; LEF
T&(P$.5):

53 175 INPUT" [SWIHICH":W

65 180 IFW-S5THENPRINTM$CHR$ (142
) : END

73 185 IFW<1ORW>4THENSO

F3 190 FORT-1TOS00:NEXT

ZAh 195 ONWGOSUB1000, 2000,3000,4

Qoo

46 200 GOTOS0

27 Q07 REM*®sadhud e whhhmwwh kb
W R Rk d kW W

153 998 REM CHARACTER MATRIX DES
IGNER *

ﬁa Q00 REMA**dka sk v wdd ek w
LA R R EEEE Y

46 1000 PRINTMS:LEFTS$(0%.5)LEFT
£§(F$.3):

18 1010 PRINT"([STIHIS ROUTINE W
ILL PRINT OQUT COPIES"

FE 1015 PRINT"[RIGHT2]0F A CHAR
ACTER MATRIX IN ROWS OF a-

4B 1030 PRINT" [DOWNZ.RIGHT3.5Y]
OU SELECT HOW MANY ROWS TO P
RINT"

BD 1035 PRINT"[RIGHT3]1BUT WHATE
VER YOU CHOOSE WILL BE"
63 1040 PRINT" [RIGHT3|MULTIPLIE

D BY 3"

66 1050 PRINT" [DOWNZ2.RIGHT3]"::
INPUT" [SN]UMBER OF ROWS":MNR

8C 1055 IFNR<1THEN100O

66 1060 PRINT"[DOWNZ.RIGHT3, ST)
HIS WILL GIVE YOU"NR*3"MATRI
XES"

40 1070 PRINT" [DOWNZ2,.RIGHT3]";:

INPUT" [SD]0O YOU WISH TO CHAN

GE THIS Y(LEFT31":Y$

1080 IFY$="Y"ORY$< >"Y"ANDY$<

H*N"THEN1000

90 1150 FORC=1TONR

9F 1160 OFEN4.4

58 1169 REM*=* (SHIFT + O SHIFT +
Pi*g

€9 1170 A$=-"[SC,SP,50,5P,.50,5P,
80.5P,50.5P.50,5F.50,.5P.50,5
P]l.l

ARD 1171
49 1174 REM** (SHIFT + L SHIFT +
2)*8 (LOGD + @)*4
03 1175 B%-"[SL.S#®.5L.S@.5L.se,
SL.Se.5L,.5@.5L.5@8.5L.58.5L.3
8] [Cea]l"
E4 1180 Cs="1[SPC23]"

FD 1185 Ds="2 6 3 1[SPC17]"

FE 1190 Eg="8 4 2 6 8 4 2 1 Da
TA[SPC3) "

FO 1200 PRINT#4.AAS

66 12053 PRINT#4,C$C$C$S

2E 1210 PRINT#4.D$D$D%

9E 1215 PRINT#4 ,E$ESES

34 1220 FORL=-1TO8

E2 1225 PRINT#4.AASA$" [SPCB]"A%
“[SPCA] "ASZZS

FC 1230 PRINT#4.AA$B$" [SPC3]"B$
“[SPC3] "B$ZZ%

Al 1235 NEXTL

F 1240 PRINT#4,AAS$:CLOSE4:NEXT
C: RETURN

31 1997 HEHtt*iiliipkuuittttﬂﬁ-
LA RS EREREREEE

49 1998 REM SPRITE MATRIX DESIG
NER x

73 1990 REMe#*kd sk ek hwmwww e ks
I EE R R R R R R R R

55 2000 PRINTMS:LEFTS$(0$,5)LEFT
$(P$.2);:"[ST|HIS ROUTINE WIL
L PRINT OUT A COPY OR"

EF 2005 PRINT" [RIGHTZ)COPIES OF
A SPRITE MATRIX DESIGNER"

AB 2010 PRINTNS:LEFT$(0%.15)LEF
T$(P$.2);

3C 2015 INPUT"(SHIOW MANY COPIE

S ";NR

2020 IFNR=0THENZOOO

B2 2030 FORC=1TONR

YOUR COMMODORE SERIOUS USERS GUIDE

By

h

S

{L D A4

ad.iot



UTILITY PROGRAM C64/128 + MPS 801

15 2050 OPEN4.4

FC 2060 Cs="1[SPC14]"

EA 2070 D$-"2 6 3 1[SPCH|"

44 20B0 E$="8 4 2 6 B8 4 2 1"

94 2089 REM** (SHIFT + O SHIFT +
P)*B

E5 2090 Ag$="[S0,5P,S0.5F,S0,.5PF,
S0, 5P, S0,S5P,S0,5P.S0,.SP.S0.5
P

4F 2099 REM** (SHIFT + L SHIFT +
@)*8

20 2100 B$~-"[5L,5@,5L,58.5L.5@.
SL,se,SL,S@,SL,Se,S5L,5@.5L,5
el

7B 2110 G$="[C@4) [C@4] [Ce4d]"

3B 2120 PRINT#4.C$" "C$" "C$

86 2130 PRINT#4.D$"[SSPC]"Ds" "
D$

CF 2140 PRINT#4.E$"[SSPC]"E$"I[S
SPC]"E$" DATA"

61 2150 FORL=1T021

05 2160 PRINT#4,AASASASASZZS

BE 2170 PRINT#4, AASBSB$BS" "GS$Z
Zs

1B 2180 NEXTL:PRINT#4,AAS:CLOSE
4:NEXTC

18 2190 RETURN

94 2300 STOP

25 Egg? REM’***“'I’".’**“!*.’****

LR R B R R B ]

64 2998 REM SMALL SCREEN MATRIX

6? zgl;g REH"itiiilttl’i’iiitl’**i
R RN

€1 3000 PRINTMS;LEFT$(0%$,5) LEFT
$(P$.2):"[STIHIS ROUTINE WIL
L PRINT OUT A COPY OR"

3A 3005 PRINT"[RIGHT2)COPIES OF
A SMALL SCREEN MATIX"

7F 3010 PRINTNS:LEFT$(0%,15)LEF
T$(P$.2):

A8 3015 INPUT"([SH]OW MANY COFIE
5 ":NR

C2 3020 IFNR=0THEN3000

66 3030 FORC=1TONR

Eé& 3050 OPEN4.4

2A 3069 REM** (LOGO + A)*1 (LOGO

+ R)¥21
C0O 3070 Ag="([CA.CR21]"
30 3071 :
6A 30734 REM** (LOGO + R)*18 (LOG
g + B)*1
A% 3075 Bs-“[CR1B,CS]"
2k 3076

B 3079 REM** (LOGOQ + Q)*1 (SHIF
T AND +)*21

39 3080 Cg="[CQ,.5+21]"

2F 3208l :

B8 3084 HEM** (SHIFT AND +)*18 |
LOGO + W*1l

iC 3085 DE="([S5+18.CW]"

20 3086 :
DD 2089 REM*=* (LOGO + Z2)*1 (LOGO
+ E)*2l

D1 2090 Es="[CZ.CEZ21]"

23 3091

DO 3094 REM+** (LOGO + E)*18 (LOG
0+ X)*1

42 3095 Fs="[CE18.CX]"

1E 3096

DC 3100 PRINT#4. AAFAS:BEELSE

FE 3110 FORL=1TO24:PRINT#4. AASC
$:D5ZZ% : NEXTL

C8 3120 PRINT#4,ARSE$:F32Z%

95 3130 CLOSE4:NEXTC:RETURN
c9 30097 REM**** & @b d @bk dhdowhwn

ol Wk R & i W W W

BSs 3998 REM LARGE SCREEN MATRIX
L

DB aggg EEHtttttttttiiittti-ttt
LR R R B R R R R

BD 4000 PRINTME:LEFT&£(0%.5)LEFT
$(P%.2);:;"[STIHIS ROUTINE WIL
L. PRINT OUT A COPY OR"

DC 4005 PRINT"[RIGHTZ2]COPIES OF

A LARGE SCREEN MATIX"

73 4010 PRINTN$:LEFT$(0%.15)LEF
T$({P%. 2) ;

F4 4015 INPUT" [SH]OW MANY COPIE
5 ":NR

69 4020 IFNR=-O0THEN4000

4k 4030 FORC=1TOMR

D2 4030 OFPEN4 .4

CB 4069 REM** (SHIFT + O SHIFT +
Pi*8

ZE 4070 A%$="[50.5P.50.5P.50.5P.
50,5P.50,.5P,50,5P,50,5P.50.58
Pl

60 4079 REM** (SHIFT + L SHIFT +
ay*e

&7 40B0 B$="[5L.5@.SL.5&.5L.58.
SL.5@.5L.5@.8L.58,.8L,58,.5L.58
aj"

20 4090 FORL=1TO25

10 4100 PRINT#4. AASASAEASASASZZ
: ]

74 4110 PRINT#4.AASBS$BSBSESBSZZ
S

C3 4120 NEXTL:PRINT#4.AA$:PRINT
#4:PRINT#4 : CLOSE4 : NEXTC: RETU
RN

Continued from page 42

70 First line of program when recalled
later.

On cassette the files would have to be in
the order:

l: PROG 1

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 of Basic is raised to the
address of the beginning line number,
This will cause no problems if 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 if the beginning line
number was the first line of the program.
It is advised that you only use this
command in program mode.

Extremely fast

Here is a short Basic program which will
demonstrate the speed of SWAPPER
64 Type:

NEW

10 PRINT “"HELLO"
20 SYS 49152 4.1
SYS 49152,2

RUN

The program scrolls "HELLO" up 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 GUIDE
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SAVE the program before you RUN 1it.
On RUNning you will be informed of any
errors that you may have missed. When
the program has been RUN successfully,
type:

POKE43,0:POKE44,192: POKE45,35:
POKE46,195

SAVE “"SWAPPER".1 (or 8 for disk).
This SAVEs a working copy of the
machine code.

When the program is to be used, simply
type the following command:

LOAD “SWAPPER",1,1 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 ($C0O00) and 49991
($C347).
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Program Lock

Are you keen to keep prying eyes oft your beautitul

Basic coding? This utility will help you to keep a few

Hcrc is a program to make it very

difficult for prying eyes to look at your
Basic programs without your permission.
PROG—-LOCK is a ‘skeleton’ program
which sits below your own program, so
that when the program is loaded and
listed, the result will be the message °10
5YS52076" which is far from informative.

To see the Basic program, you must
RUN the program, which will then ask
you for a password, which if entered
correctly will allow you to run or list the
Basic program. If you don't give the
correct password, the machine resets
iself!

Getting Going

Type in the program and SAVE it as
LOCK LOAD before RUNning it. If all
the data 1s 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:

POKE43,124
followed by RETURN.

Now LOAD in the BASIC program
you want to protect, and type:

secrets.

POKE43.1
followed by RETURN.

The default password is set as
ELEPHANT, but you change it by typing:
SYS2150

followed by RETURN, and you can then
type is a new password of up to 20

characters (counting RETURN at the end
as one character).

That's it! The program is 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 it will make the casual
program thief think twice, not to mention
the cachet it will give to your programs!

FROGRAM: FROG LOCK

8B 10 X=16385:T=0:N=0

39 20 READA:IFA=--1THEN40

88 30 POKEX.A:T=T+A:N=N+1:X=X+1
:GOTOZ0

ED 40 IFT< >10932THENPRINT"DATA
VALUE ERROR" :END

OF 50 [FN<2>125THENPRINT"DATA AM
OUNT ERROR" :END

32 60 PRINT"(T)APE OF (D) ISK 7"

C7 70 GETDS$:IFDE<C >"T"ANDDS< > D"
THENYO

39 B0 POKEZ251.1:IFD$="D"THENPOK
E251.8

3C 90 POKE43,1:POKE44,64;:FOKE4S
. 127 :POKE46E ., 64 : SAVE"PROG-LOC
K".PEEK(251)

1D 1000 DATA 11.8,10.0,158,50.4
8.55.54.0

FE 1010 DATA 0.0,147,8,14,32,20
B8.65.83.83

A6 1020 DATA B7.79.B2,68B,32.63,
0.169.13.160

12 1030 DATA B8,32,30,171,160,0,
32,207,255,153

3F 1040 DATA 64,3,200,201.13,20
8.245.169,0,1533

A7 1050 DATA 64.3,160,0,185,64,
3.240,12,217

A6 1060 DATA 81,8,240,3,76,226,
252.200,.76.55

20 1070 DATA B8.169,124,133.43,1
69,.8,133, 44,96

81 1080 DATA 69,76.69,80,72,63,
78.84.13.0

3D 1090 DATA 153.34.72.69.76,76
.79,34,0,108

BE 1100 DATA 0.169.13.160.8,32,
20.171.160.0

72 1110 DATA 32,207,255,133.81,
8,200,201,13,208

85 1120 DATA 245.96.0.0,0,.-1
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READERS SERVICES

Wanttﬁo Can’t afford
use ine the time to

type them in?

bli 1on? hy not b
publication: Why not buy
] yping in long programs can be a pretty daunting task. Once th e m all

vou've entered the program there will no doubt be typing errors ®

that need to be corrected. Why not save yourself time and trouble

by buying a disk or cassette of the programme from this O I I 1 S

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 cassetie. p
The disk and cassette are only available mail order from O I C aS S e e °®

the address on the order form. A cheque payable to ASP Lid
for the correct amount should be included with the order.
Overseas customers should add £1.00 for postage.

E ORDER FORM — PLEASE COMPLETE IN BLOCK CAPITALS E
: [NAME QUANTITY PRICE ORDERCODE TOTAL :
E SERIOUS USER £6.00 YSUGD 4
+ IDISK :
: |SERIOUS USER £4.00 YSUGC :
* |[TAPE M
: |OVERSEAS POSTAGE £1.00 .
: TOTAL .
SN IR, She  IR  dem o S G :
$ ADDRESSon cHitaiaat e st o R RS e L T S AR SR :
e B e T R B A N e SR e e e Sl POSTCODE :
. s | enclose a cheque/postal orderfor £......... made payable | All 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, Hcmcl‘
. * Disk/Tape. Hempstead, Herts HP2 7BH.

Please allow 28 days for delivery.

|...Ill'.-'p-qq---ii-l-iiiiiiiiiiiiiil.liiiiilIIII""‘""'I.I"""".I'II"""!'."‘.."""ll-..'-'.“.
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AT LAST!

AN ECONOMICAL ALTERNATIVE TO THE BULKY EXTERNAL AMIGA
DISK DRIVES

3.5” EXTERNAL FLOPPY DISK DRIVE FOR THE COMMODORE AMIGA

CUMANA CAX 354
Amiga owners can now easily upgrade to twin floppy operation with the purchase of Cumana’s high (1LIH|I|‘:|-' extermnal 35 inch floppy drive
The Cumana CAX 354 conveniantly lakes i1s power from the host computer and offers a full BROK of formatted storage 1o either AS00 owners or users of
system 1 and 3 A1000 series -

* High quality NEC 3.5 inch double sided drive mechanism « Cluiet operation
* 1Mb Unformafied storage capacity * | ower power consumption
* High Beliability e Connector enables easy addition of § 257 drives

* Fast Access
SPECIFICATIONS

Seek time (track to track] 3ms = Settling time 15ms * Rotational Spead 300 RPM « Data Transfer Rate 125/250 Kb per sec  Number of fracks 80 «
Mumber of sides 2

FED UP WITH PAYING HIGH PRICES DISK NIBBLER N
FOR YOUR 5-25" FLOPPY DISKS?7? o isks even at oLr prices. Only £5.00 or FREE if you buy 50.0r more .28
JUST LOOK AT OUR PRICES!!! disks

DS/DD 5.26" DISKS SPECIAL OFFER

AT THE SILLY 505 25" disks ﬁg.gﬂ

PRICE OF JUST £6.00 PER TEN N F.O.C.

SAVE EVEN MORE MONEY CIUR NORMAL PRIGE £46.50

BUY TWO PACKS AND SAVE OFFER PRICE £35.00

AN DTHEH £2-00 Pricas include VAT and UK postage

TWO PACKS OF TEN 5.25" DISKS

JUST £10.00
FF::-::-:'“ IIlll-::.llt::‘.llr' -I.:::"[!E.Iﬁlﬂ:..i.JJ:'r"I:.‘?l AR AT LAST! ! !!
Mo fancy boxes 10 throw away You get the faghest quality 3‘-5” DISKS AT

digk at the lowest of prices

SENSIBLE PRICES

Double sided. double density 3.5" verbatim

LI

COMMODORE CABLES disks
CPC/1 CENTROMNICS PRINTER CABLE OMLY £16.00 for pack of ten disks
Commodore C84/128 user port to centronics printer cable. The cable is SAVE EVEN MORE MOMNEY!!
fitted with a line leed switch for the Epson range of printers. Waorks with all BUY TWO PACKS FOR ONLY £30.00

well known centranics printers. OMLY £15.00 incl.
CPC/2 SERIAL EXTENSION CABLES

These ara nok cheap disks bul best gqualily disks a1 low prices

Extend your commodore printer or disk drive cable by up to 2 metres NASHA DS/DD 3.5" DISKS

1 Matre extension cable ... ... £5.00 inc BOXED, WITH LABEL

2 Metre extension cable.........cccoevinis L £7.00 incl OUR LOW PRICE £23.00 per box ten.

CPC/3 1280 KEYBOARD EXTENSION SAVE EVEN MORE MONEY!!

Do you find yoursall restricled by the short keyboard cable on the C1280 BUY TWO BOXES FOR ONLY £44.00

Solve your problem with our 1 metre extension cable 2 2
We have mounted our G128 under the desk lo save room. AVEEsSl e Dur pr Con: 210, INEC sl yaLEwiling

All prices include WAT and UK posfage

SPECIAL OFFER PRICE OMLY £15.00 incl

NEW!  new:

MNEW! NEW!
LOCKABLE DISK BOXES - NEW!
DB3/90 : COMMODORE C64, C128 RS232 INTERFACE
3.5" disk box holds 90 disks first class value at only £12.50 or only £11.50 AT LASTY BS292 Interface that will not cost vou the earth
wihar v u g A %5 [ = TR b sl i i el 7
Ut A B DG Ma A The H&P Computers Commodore RS232 Interface is a full industria
DB5/T0 stancard AS232 Interface with all handshakeing lines that plugs into the
5.25"disk box hold 70 disks great valua only £9.50 or only £8.50 when you user port : E
buy 20 or more 5.25" disks Will fit all modems and printers with a 25 way D connector
DBS5/100 Up 1l now vou would have had to pay between £35.00 and £50.00 for a
5 25" disk box holds 100 disks bargain at only £11.50 or only £10.50 when B e ]
you but 20 or more 5.25" disks The H&P Computers RS232 is only £25.00 incl. and we even give you an

xmodem comms program on disk free of charge.

H&P COMPUTERS UK, QUEE AGNIH.WE an e LHE SEaT. PORILESS,

9 HORNBEAM WALK, WITHAM,ESSEXCM82SZ. Tel: (0376) 511471




TOTAL BRCA-UP POWER CBME4/128

PERIPHERALS..THE FINAL FRONTIER..OUR 1SSION. T0 BOLOLY
GO WHERE NO OTHER UTILITIES HAVE GONE BEFORE

CAPTRINS LOG... THE TOTAL SOLUTION TO ALL SOUR BARCK-UP NEEDS... THE ULTIMATE BACK-UP CARTRIDGE HERE NOW i

REPORT ON FINCINGS

Action Replay Mk 11l is more powerful, more friendly and will back
up more programs than any competing utility by taking a “Snapshot’
of the program in memory 50 it doesn't matier how it was loaded...
from disk or tape, at normal or turbo speeds... the results are the
same - Perfect!! Amazing!!!

STARBASE UPDATE

@ Simple 1o use: just press the bution 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 independeantly of the
cannage

L

@ Freeze the action then view the program with the monitor
feature. Add pokes for infinite lives efc. Then restart the game
or backup - ideal for customised versions of your games.

@ Picture Save. Save any mulli-colour. Hires screen fo disk or

tape. Compatible with Blazing Paddies, Koala, Skdeshow eic.

@ Fully compatible with 1541, 1541C, 1570, 1571, and ehancer
or any CBM compatible data recorder.

® For CB4, B4E, 128, 1280 (in 64 mode).

@ Unigue Sprite Monitor. Freeze the Action and view all the
Sprites, walch the animations scroll across the screer, Save

Sprites o disk or tape. Customise your games by loading sprites

from one game to another - Hsanrasmrtmapmgsammmahe
a hal:h.up

® Compatible with fast DOS and Turbo ROM systems.

® Backup process in turbo speed - faster than any rivals,

& Special mpading tecfuiquas Each program is saved as &
single file

. Transﬁm's multistage tape programs fo disk ~ more than any

other cartridge - even the exira stages are turbo load - a unigue
teatuine.

® Sprite Killer! make yoursel indestructible by disabing Sprrl&
collisions in games.
® Fait disk format (20 secs).
@ Built-inf unstoppable reset bution,
oy ‘I. o

o

® Dual speed fape turbo system. Programs can load up to 3 times
faster than commercial turbos - that's over 10 times normal

e

PLUS Built In

FASTLORUER

Action Replay Il even has a built in disk fast loader
which spaeds up loading 5 times. Uses no memary —
invigible 1o the system. You could pay £20 alone for
this feature.

-

EAKS THHODAL
THE 10 SECDHI‘J B AHRIER!
Action Feplay Il now comas with an amazng rw " .
Disk Bootioader that wit reload your backups at TRENTY FIVE ™,
TIMES normal speed. The fastest dak turbo yet devised!! Thare are NO
CATCHES. "WARP*25 vk wilh ALL your garmes, Works with any disk, drive. No.
preload required - No handwane modhcalions necessary - No user knowledge required -
programs: load INDEPENDENTLY. LOADING TIME - 9.8 SECOMNDS (for a typical game saved by
WARP*25 in conjunction with ACTSON REPLAY 1), This time = for e COMPLETE load process om start 1o
firish. Reload is entirely INDEPENDENT of the canridge or any ofher hagdware.
Compare thase |accurate’) igures lor some rval Dackup Sysems:

FHEEEE FRAME |,!_|!1'. V)

FREEZE FRAME (LAZER)

EXPERT SYSTEM
All purchasers of Action Replay |1l will receive WARP*25 FREE with their cartridge. Existing Action Replay Il owners can oblain
WARP*25 Disk turbo by sending £2.50. post free. (Wo need to send your cariridge). OR obtain it FREE on the Enhancement Disk (£7.95).

THE ACTION REPLAY ENHANCEMENT DISK
The basl collechon of Lue 5] nsk tranghe rm.nnn {or norstardard

‘Wond Garmes) 31 biiesonall Uses our unigue paramseiers syshem Pi:n
used knowleage required Tuwbokoad Shroughout MIOTE: Stardard
cartndge iranshers normal mulbloaders eg Winler Games sic eic Disk
nciuges and disk backup ublihes

PRICEL? FREE" Muibcoiour Sicheshaw ior cesplay of inacng
SCrprs. Pirgs Dectures BiC saved Dy Achon Feplay Great
arderigrmant'

o resiart lF-!?LIrFE and costs £10 rl"ll'l-'
g vehus ? Bury Achion Replay Mk Il
Hyou find thal it does nof e wp o our clains retum & wilthen 7 days
ol recespl and your money will b rehanded

CALL 2dHR CREDIT CARD LINE

SEE OUR DOUBLE PAGE ADVERTISEMENT ELSEWHERE IN THIS MAGAZINE FOR OUR FULL RANGE OF
0782 273815

COMMODORE ADD ONS. SEE US ON PRESTEL PAGE No 258880000A 12 PAGE CATALOGUE + ORDER PAGE.




