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INTRODUCTION

WHAT’S IN THE PACKAGE

The C128 Developer's Package is suitable for both large and small
development projects. The package works best with systems having more than
one disk drive and an 80-column text display, but minimal systems are
supported as well.

The C128 Developer’'s Package includes this manual and two disks containing
information and programs for use in developing 6502-based assembly
language software. The manual and disks are separately described on the
following pages.



ABOUT THIS MANUAL

This manual is divided into two sections. Section I, C128 Mode, contains
information that is applicable to only the C128 in C128 mode. Section Il, C64
and C128 Modes, contains information that is applicable to both the C64 and
the C128.

SECTION I - C128 MODE

This section includes Chapters 1-4.

Chapter 1 - ED128 Full Screen Editor - describes ED128, a full screen
editor for the C128, similar in function to the DEC® editor, EDT.
This editor can be used for all text preparation tasks and
functions in both ASCIl and PETASCII.

Chapter 2 - HCD65 MACRO Assembler - describes HCD65, a
powerful 6502 Macro assembler similar to the assembler used
to assemble the C128 operating system. This assembler
supports conditionals, local labels, many directives, cross
references, etc.

Chapter 3 - C128 Object File Loader - describes a simple fast object
file loader for the C128. This loader reads MOS-HEX object
files created by the assembler into RAM memory, where they
may be saved via the monitor to disk as executable binary files.

Chapter 4 - C128 ROM Differences - this. chapter describes the
differences between the C128 and 1571 ROM revisions. You
can use this information to write better programs for all C128s.

®



SECTION II - C64 and C128 MODES
This section includes Chapters 5-13.

Chapter 5 - C64 Tools - describes three tools: a sprite editor, a sound
editor, and a character editor. These tools run only on the C64
or C128 in C64 mode. You can use the tools to develop
applications for the C128 or C64, but the tools themselves do
not run in C128 mode.

Chapter 6 - 64 Fast Load #1 - lists the source code for a routine to
speed up disk loading (2X normal LOAD) on a 1541 or 1571
disk drive. On return the carry flag is set if there is an error.
The loader resides at $C000-$C318 or can be reassembled.

Chapter 7 - 64 Fast Load #2 - lists the source code for a routine to
speed up disk loading ( 3X normal LOAD) on a 1541 or 1571
disk drive. This routine includes a simple user interface. These
routines can load to any address between $0800-$FFFF.

Chapter 8 - 64 Fast Load #3 - lists the source code for a routine to
speed up disk loading ( 2-3X normal LOAD) on a 1541, 1571 or
1581 disk drive.This routine includes a simple user interface.

Chapter 9 - RAM Expansion Code - lists the source code of three
helpful routines for the C64 or C128 with the 1700, 1750, and
1764 RAM expansion cards. This code determines the size of
the RAM card and performs general purpose STASH and
FETCH routines.

Chapter 10 - 1351 Mouse Drivers - lists the source code for the two
1351 mouse driver routines for the C64 and C128.

Chapter 11 - 1571 Burst Load - lists the source code for a set of
subroutines that support the 1571 Burst commands.

Chapter 12 - 1581 Burst Load - lists the source code for a set of
subroutines that support the 1581 Burst commands.

Chapter 13 - BASIC 7.0 Math - describes the routines used in the
C128 BASIC 7.0 floating point math package including the table
of jump vectors.

Vi



ABOUT THE DISKS

This package includes two disks for program development.

Disk 1, side 1 contains:
ED128 Editor
HCD65 Macro Assembler
Loader and other 128 Tools
To access the programs on this disk, type RUN”*”,  This will
bring you to the main menu. For more information, see
chapters 1-3 of this manual.

Disk 1, side 2 contains:

RAM Expansion Routines
1351 Mouse Routines

64 Tools

You can run the following programs on this disk:
C128CRUNCHER CRUNCHER
C128UNCRUNCHER UNCRUNCH
CHARED ZAPLOAD 64
SPRED AUTO-RUN 64
SIDMONT1.41

The remainder of the data on this disk supports these programs.
For more information, see chapters 5, 9, and 10 of this manual.

Disk 2, side 1 contains:
1571/1581 Burst Routines
You can run the following programs on this disk:
1571 BURST.BAS
BURST EXAMPL.BAS
The remainder of the data on this disk supports these programs.
For more information, see chapters 11 and 12 of this manual.

Vii
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Disk 2, side 2 contains:
C64 Fast Loaders

To run the programs on this disk, run the .BIN files. For more
information, see chapters 6-8 of this manual.

The following is a list of all the files on your disks.

DISK 1, SIDE 1 DISK 1, SIDE 2

o 12571 SIYRAM-MOU as :
6 "STARTUF.G7Z037T" PRG 1 " "
1 "ELT.BAZ" FRG 1 "EAM EXFANSION'

33 "EDT.BIN vZ.L1" FRG 1 " "
27 "HCDSS.2AS v3.3" PRG Za "RAMEXF.3SRC"

42 "HCDSS . BIN V3. 3" PRG 3 "RAMEXP.UBJ"

5 "LOADER.E DN v2B25" FRG 1 "RAMEXF.BIN"

13 "ELECOPY" PRG 64 "RAMEXFE.L3T"

z WEILECOGRY.EiN" FEG 1 " "
19 "UNI-COPY" FRG 1 1351 MOUSE #1"

13 "BACKUF 15871" FRG 1 " "
3 "BACKUP.BIN" FRG 2 "MOUSEL1Z8.BA3"

= "BACKUF 1321" FPRG L "MOUSELZB.EIN"

10 "AUTOBOOT 128&" PRG 1z "MOUSEL1Z8&.SRC"

27 "SECTOR ELITOR" PRG 1 "MOUSES4.BAS"

21 "SHOW BAM" FRG pe "MOUSES4.BIN"

5 "LOSWEDGE. BAS" PRG 11 "MOUSE64. 3RC"

4 "DOSWEDGELZ2&.BIN"  FRG 3 "MOUSE.POINTER"

4 “DOSWEDGE&«4. BIN" PRG 1 " "
8 "RAMDOS.BAS" PRG 1 "1351 MOUSE #2"

28 "RAMDOSL1Z3.BIN3.5" PRG 1 " "
28 "RAMDOS64.BIN3.5" PRG 2 "M1351.64.BAS"

& *"RAMTEST.BAS® PRG 2 "M1351.64.BIN"

15 "RAMTEST.BIN" PRG 1 "M1351.64.35RC"

1 "SNIFF.BIN®" PRG "M1351.123.BAS"

30 "COMFRESS 128" PRG "M1351.128.BIN"

3 "COMERESS.BIN" FRG = *M1351.128.3RC"

1 "HELF.BAS" PRG " "
L7 "HELP.BIN" PRG "TOOLS FOR THE 64"
51 BLOCKS FREE. " "

L}

"1 28CRUNCHER"
"C128UNCRUNCHER"
8  "CHARED"
"CHAR-ML"
“SERED"™

[ue]

4 "SSPED. 8000C"

5 "3 {DMONL.aL"

1 "CRUNCHER"
MUNCRUNCH"

0 "ZAPLOAD &4
"AUTO-RUN sa”
300 BLOCKS FREE.
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DISK 2, SIDE 1

U
m

SUR 5
A571 irR3T.oRCT
571 zorzT.L3T”
271 BURST.BAS"™
L5371 BURST.BINT

e

kST EXAMFL.BAS3"™
k3T 3UB3S.3RC"
fR=T SUBS.L3T"
R3T SUBS.BIN"

34

m

SEW
Sta
FRG
FPRG
FRG
FRG
SE
SE
FR
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DISK 2, SIDE 2

0
m
sl >
) =

v

“"EDT.BAS" FRG
"ELTLEIN” FREG
* " FRG
“C54 FAST LOAD #1" FRG
" " FRG
"FLOADLE41l.SRCY SEQ
"FLOAD.C64.SRC" 3EQ
"FLOAD1Sal.0BJ" PRG
"FLOAD. C/a. OBJ" FRG
"FL.C000-C31A" PRG
"LARGE <64 FILE" FRG
" INSTRUCTIONS® SEQ
"EXAMFLE" FRG
£l o P R i;
"C6a FAST LOAD #Z" PRG
124 " P R CJ
"BZAP.SRC" SEQ
"BZAP.BIN" PRG
" * FRG
"CE4 FAST LOAD #3" PRG
* * PRG
"FAST3.SRC" SEQ
"FASTI.BIN" FRG

BLOCKS FREE.



OTHER REFERENCE SOURCES

In addition to this Developer’s Package, you may want to consult some of the
following reference sources:

Commodore 128 System Guide

Commodore 1571 Disk Drive User's Guide
Commodore 1541 Disk Drive User's Guide
Commodore 1581 Disk Drive User's Guide

Commodore 64 Programmer’'s Reference Guide
(available from Howard W. Sams & Co., Inc)

Commodore 128 Programmer’s Reference Guide
(available from Bantam Books)

Commodore Magazine

(published monthly by Commodore Magazine Inc., 1200 Wilson
Drive, West Chester, PA 19380, U.S.A. U.S. subscriber rate is
$35.40 per year; overseas subscriber rate is $65.00 per year.
Questions concerning subscription should be directed to
Commodore Magazine Subscription Department, Box 651,
Holmes, Pennsylvania 19043.)

CP/M Plus™ User’'s Guide
(available from Digital Research Inc.)

CP/M Plus Programmer’'s User's Guide
(available from Digital Research Inc.)

CP/M Plus™ System Guide
(available from Digital Research Inc.) o

Quantumlink
(the Commodore personal computer network)
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CHAPTER 1

ED128 FULL SCREEN EDITOR

ABOUT THIS CHAPTER

This chapter explains how ED128 works. If you are not familiar with EDT or a
similar editor, it is suggested that you read all of this chapter. Do the
operations as you read them; experiment with a copy of your file.

If you are familiar with EDT, or a similar editor, then read the first section of this
chapter, Getting Started. Then you can experiment, referring when neccessary
to the ED128 help screens. (Press <HELP> to access the help screens.) Use
this chapter as a reference. You may find the Beginning Commands section
particularly helpful.

This chapter is divided into the following sections:

Introduction 1-2
Getting Started 1-3
Text Display 1-3
Keypad Commands 1-4
Moving Around In the Text 1-7
Searching for Text 1-9
Deleting and Moving Text 1-10
Beginning Commands 1-11
Marked Text Commands 1-15
Filter Commands 1-16
ED128 Limitations 1-17

1-1




ED128 Full Screen Editor

INTRODUCTION TO ED128

ED128 is a full screen editor for the C128 which is similar in function to the DEC
standard screen editor, EDT. This powerful, easy-to-use editor can be used
for all text preparation tasks. ED128 allows you to:

e get help
* insert or delete characters, words, lines, blocks of text

« move forwards or backward to the next char, word, line, or page, the
beginning or end of file, the next occurrence of a search string

° enter commands to perform functions such as loading a file, inserting
a file into text, saving a file, displaying a disk directory, printing
a file, sending commands to a disk drive



ED128 Full Screen Editor

GETTING STARTED

ED128 is started by inserting Disk 1, side 1 into your system disk drive (unit 8)
and typing RUN”*”. Then choose EDITOR from the menu. This program
allocates memory for the editor, loads in the binary editor image, and invokes
the machine code portion of the editor. Note that if the editor is booted from the
80-column screen, the system goes into fast mode automatically.

The top 23 lines on the screen form the editor’'s window into the text file. The
bottom two lines on the screen are used by the computer for reporting status
information.

When ED128 is first started, the screen appears blank except for the top line,
and the bottom two lines.

The top line displays "[EOF]”. This is a special indicator to show you where
the end of the file is. The top 23 lines are the text editing area. Since no file has
been loaded and no text has been entered, the only thing displayed is the
[EOF] indicator and the cursor.

The bottom two lines are used to display status information, to report editor
errors and disk errors, and to enter commands, repeat counts, or search
strings. When the program is first started, the bottom line also displays the
version number of this copy of the editor.

To enter text, simply type the text in the normal fashion. Do not use the keypad
keys because they perform special functions.

TEXT DISPLAY

ED128 has three methods for displaying a character. It chooses one of these
three methods based on the value of the character.

Normal:
For normal characters, ED128 simply displays the character in
the appropriate position.



ED128 Full Screen Editor

Inverse:
For text characters not in the normal character set, ED128
remaps the character onto a normal character, and displays the
character in inverse mode.

Numerically:

For control characters which have no explicit meaning to
ED128, there is a special four-character sequence used to
display the character. For example, the form feed character has
a decimal value of 12 and a hexadecimal value of $0C. If ED128
encounters a form feed in displayed text, it will show its
hexadecimal value enclosed in angle brackets; i.e., ED128 will
show "<0C>" instead of a form feed. This applies to all
unprintable characters.

If text extends beyond the right hand column, ED128 shows a special checked
character in the rightmost column to indicate that additional text extends
beyond the right side of the display window.

KEYPAD COMMANDS

One of the main features of ED128 is its special use of the keypad keys on the
right hand side of the keyboard. Essentially, each keypad key has been defined
as a special function key giving the editor many functions available directly
from the keypad. Certain keypad functions depend on others; therefore it is
essential that you read this section in order to fully understand and-use the
remaining material in this document. Refer to the following keymap diagram as
you read about the commands.

<HELP>
The HELP function is invoked by pressing the HELP key on the top
line of the keyboard, or by pressing <F3> on the keypad. It causes
help screens to be displayed. The first screen is a diagram of the
keypad showing which keys perform which functions. The second
screen lists the available screens and their syntax.

1-4



Function Keys

ED128 Full Screen Editor

2

- |F3 HELP

HELP

F5 FNDNXT
FIND

F7 DELLIN
UDELLIN

Numerical Keypad

7 PAGE
COMMAND

8  SECT
FILL

9 APPEND

*  DELWRD

| REPLACE

UDELWRD

4 FORWARD
| BOTTOM

5 BACKWRD
1o

- DELCHR
| UDELCHR

2 EOL

0 BOL

| OPEN LINE

MARK

UNMARK

ENTER

SUBS

This illustration shows the functions of the keypad and function keys while in the

editor.




ED128 Full Screen Editor

<GOLD>

The GOLD key <F1> is what is known as a "dead” key. By itself it
performs no function. Pressing the GOLD key causes the system
to interpret the meaning of the next key(s) pressed differently. This
is different from the SHIFT, CONTROL, and C= keys which have to
be pressed while the key to be modified is pressed. The system
remembers that you pressed the GOLD key until an appropriate
function is entered. You can think of the GOLD key as an
automatic shift key.

The GOLD key has two main functions. The primary function is to
select an alternate function for one of the keypad keys. For
example, if you press <F7>, the delete line function is
implemented. If you press the <GOLD><F7>, the undelete line
function is implemented.

The second function of the GOLD key is to enter repeat counts.
ED128 allows you to request that a certain function automatically
be repeated. To enter a repeat count, press the GOLD key,
followed by a decimal number using the digits on the normal
keyboard, followed by the keypad command you wish
implemented. Note that the repeat count is displayed on the
bottom line of the display, and when the command is entered, the
repeat count counts down as each iteration of the command is
implemented.

Example: to delete 10 lines, press <GOLD>, then type 10 using the'
normal typewriter keys. Press the delete line key (F7).

GOLD functions can be repeated as follows:

Example: To undelete a line 10 times, press <GOLD> key. then
type 10 using the normal typewriter keys. Press <GOLD><F7>.

Certain commands ignore repeat counts. For example, if you try to
convert the case of text 20 times, the editor will only do it once.

All of the normal keyboard keys (except the digits 0-9) are
considered to be special command keys, and therefore can be
repeated. For example typing <GOLD>20<RETURN> causes 20
carriage returns to be entered into the file.

1-6



ED128 Full Screen Editor

COMMAND <GOLD><F7>
To display the command prompt press <GOLD><F7>. You can
type commands at the command prompt for disk access and other
special functions. See the BEGINNING COMMANDS section for
additional information.

<ENTER>
The enter key is used to terminate commands and search strings.

SPCINS <keypad 3>

The SPCINS (SPeCial INSert) command allows any character code
to be inserted into the text buffer. (Form Feeds, for example). To
use SPCINS, press the GOLD key and then type in the decimal
value of a character (0-255) as if you were entering a repeat
count. Then press <GOLD><keypad 3>. The SPCINS command
then examines the repeat count and inserts a character of that
value into the text at the cursor. The SPCINS command cannot be
repeated.

MOVING AROUND IN THE TEXT

SCROLLING
The top 23 lines of the display are used as a window into your text.
This window moves both vertically and horizontally through the text
as you move the cursor around. ED128 follows specific rules for
this operation.

VERTICAL SCROLLING - Vertical scrolling is done whenever the
cursor approaches the top or bottom of the screen. As the cursor
moves towards the bottom, ED128 will bring more text into view to
prevent you from ever editing on the bottom line. This allows you to
always see a few lines of text both in front of and behind the
cursor. If there is no more text in the buffer, then ED128 will allow
the cursor to move to the bottom of the screen. Similar rules apply
to the top of trle screen.
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HORIZONTAL SCROLLING - Horizontal scrolling is performed
whenever the cursor attempts to move off of the screen
horizontally. Unlike vertical scrolling which moves in single line
increments, horizontal scrolling is done on tab (8 column)
boundaries. Pressing control cursor left or control cursor right
instructs the editor to perform a horizontal scroll. This will be
executed so long as the requested scroll does not move the cursor
off the screen.

CURSOR KEYS
The cursor keys are used to move around in the text buffer. They
will take you to the next position where there is text. If you are at
the end of a line and press the cursor right key, the cursor will
move down and left to the start of the next line because the cursor
can only go where text exists. If you wish to move beyond where
text exists, type spaces or tabs to move the cursor.

In addition to the cursor keys, there are nine keypad commands you can use to
move text in the buffer.

FORWARD / BACKWARD <keypad 4> / <keypad 5>
Several commands move forwards or backwards though the text.
The FORWARD and BACKWARD commands are used to set the
direction of this movement. This direction is called the current
direction throughout this text.

PAGE <keypad 7>
The PAGE command moves the cursor in the current direction to
the next occurrence of a form feed in the text buffer.

BOL <keypad 0>
BOL (Beginning Of Line) moves the cursor to the start of the
current line. If the cursor is already at the start of the line, then
BOL moves the cursor to the start of the next line in the current
direction.

EOL - <keypad 2>
EOL (End Of Line) moves the cursor to the end of the current
line. If the cursor is already at the start of the line, then BOL moves
the cursor to the start of the next line in the current direction.

1-8



ED128 Full Screen Editor

SECT <keypad 8>
SECT (SECTion) moves the cursor 16 lines in the current direction
leaving it positioned at the start of a line.

WORD <keypad 1>
WORD moves the cursor to the start of the next word in the current
direction. Note that the tab character and the carriage return
character are considered to be words.

CHAR <keypad 3>
CHAR (CHARACTER) moves the cursor to the next character in
the current direction.

TOP <GOLD><keypad 5>
TOP moves the cursor to the top (beginning) of the buffer.

BOT <GOLD><keypad 4>
BOT (BOTtom) moves the cursor to the bottom (end) of the buffer.

SEARCHING FOR TEXT

Once you are able to move around in the text, you can use a number of
commands to edit text. These include:

FIND <GOLD><F5>

The FIND command allows you to search the buffer for specific
words. Pressing <GOLD><FIND> displays a prompt on the bottom
line of the screen. Type in the string you wish to search for. Press
<ENTER> and the editor looks in the current direction for that
string. If the string is not found, an error message is displayed.
Note that such searches locate both upper and lowercase
characters.

FNDNXT <F5>
FNDNXT (FiND NeXT) moves the cursor in the current direction to
the next occurrence of the search string. (See FIND).



ED128 Full Screen Editor

DELETING AND MOVING TEXT

The following three commands work on a single character at a time.

DELETE (main keyboard)
deletes the character immediately prior to the cursor and backs
the cursor up to where that character was.

DELCHR <keypad ->
(DELete CHaR) deletes the character under the cursor and shifts
the rest of the line left to take its place.

UDELCHR <GOLD><keypad ->
(UnDELete CHaR) restores the character previously deleted by
DELETE or DELCHR. This last deleted character can be restored
(duplicated) many times; the editor never forgets what the last
deleted character was.

The following commands work with words up to 255 characters in length.
Applying these commands to longer words causes error messages.

DELWRD <keypad +>
DELete WoRD) deletes from the cursor position to the start of the
next word, including any spaces separating the words. The rest of
the line is shifted to take the deleted word’s place.

UDELWRD <GOLD><keypad +>
(UnDELete WORD) undoes a DELWRD. This command can be
repeated as the editor never forgets what the last deleted word
was.

The following commands work on a single line at a time.

DELLIN <F7>
(DELete LINe) deletes all the text from the cursor to the end of the
current line including the carriage return. In addition to removing
text, this has the effect of joining the following line to the current
line.

1-10



ED128 Full Screen Editor

UDELLIN <GOLD><F7>
(UnDELete Line) undeletes all the text removed by DELEOL or
DELLIN. This command can be repeated.

DELEOL <GOLD><keypad 2>
(DELete to End Of Line) deletes all text from the cursor to the end
of the line. It does not remove the carriage return.

BEGINNING COMMANDS

Type the following editing commands at the command line prompt. To display
this prompt while editing, press <GOLD><keypad 7> as shown on the keypad
help diagram or press <CONTROL>Z.

You may enter these commands by typing only the first letter of the command
unless otherwise specified. Commands must be terminated by pressing
<ENTER>. If you press <RETURN> a carriage return is entered in as part of
the command.

The following is a list of ED128 commands and their definitions.

LOAD
LOAD is used to load a text file into memory. The previous
contents of the text buffer are lost. If the command is followed by a
unit number, then that unit is used. If the file is loaded successfully,
then the filename specified and the drive used become the default
drive and filename.

INCLUDE
INCLUDE is just like LOAD except that it does not overwrite the
default filename, and it inserts the contents of the specified file into
the main text buffer immediately following the cursor.

=11



ED128 Full Screen Editor

SAVE

SAVE is used to save a file from memory to disk. If no unit number
is specified, then the default unit number is used. If no filename is
specified, the editor tries to save the file under the default
flename. If that file already exists on the disk, the SAVE operation
fails, and an appropriate error message is displayed. It is legal to
specify a filename consisting of a single character '@’. In this case
the file is saved, overwriting any other file present with the same
name.

QuUIT
QUIT is used to unconditionally exit the editor. No attempt at
saving the current buffer contents is made. You must type the
entire word "QUIT” when using this command. Use QUIT with
care; anything in the editor buffer is lost forever when you QUIT.

EXIT
EXIT does two things. First, it saves the file on disk, with replace
enabled. If that is successful, then EXIT exits the editor. If the
implied save is unsuccessful, then an error message is displayed,
and the editing session continues. EXIT has the same default
options as LOAD, INCLUDE, and SAVE.

TYPE
TYPE is used for printing files to serial bus printers. It accepts two
arguments. The first is the unit number which must always be
present. The second is the secondary address. If the secondary
address is not specified, then none is used. This is to allow usage
of certain printers that do not allow the use of secondary
addresses. Pressing STOP while printing aborts the command.

The TYPE command simply dumps the contents of the buffer to
the specified output device. No translation takes place, tabs are
not expanded, and line feeds are not inserted. If your printer
requires special characters to be sent to it in order to specify letter
quality, or 132-column mode, these characters can be easily set
up at the head of the file using the special insert function, SPCINS.
If your printer requires line feeds, insert them at the start of every
line. The SUBSTITUTE function with repeat counts can make this a
simple task.
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DISK DIRECTORY COMMAND
’$’ is a single character command used to display disk directories.
It defaults to the load disk unless a unit number is specified.
Selective directories are also possible.

DISK STATUS & COMMANDS

'@’ is a single character used to display disk status and to send
disk commands from the editor. Disk status is normally displayed
after every disk operation, so this command is rarely used. The
disk status command defaults to the load unit unless another unit
number is specified. To send a disk a command from the editor,
type the @ command followed by the disk command. Refer to your
disk drive user's manual for further information.

GOTO LINE COMMAND
If you enter a decimal number as a command, the cursor will be
located that many lines from the start of the main buffer. If a lesser
number of lines are present, the cursor is put at the end of the
buffer.

STATUS LINE COMMANDS
'‘O’, 'ON or 'OFF' are commands for controlling whether status
information is displayed on the bottom two lines of the screen.
Using the 'O’ command causes the status line to toggle. Note that
even if the status line is disabled, error messages are still
displayed there.

KEYMAP COMMAND

The keymap command switches the functions of the CONTROL
and STOP keys. This change is not displayed and the current state
can only be determined by using those keys. On VT100 style
keyboards, the TAB key is positioned where the CONTROL key is
on the C128, and the CONTROL key is where the STOP key is.
This command simply changes the function of these two keys for
ergonomic purposes.

NOTE: The gray TAB key on the top row will always produce a
tdb. The STOP key will function both as <STOP> and
<CONTROL>.
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PETSCII & ASCII COMMANDS
These commands toggle the editor between the PETSCIl & ASCII
modes of operation. There are two differences between these
modes:

1) The characters are displayed differently per the two different
standards. Characters which are not part of the standards are
remapped to other characters and displayed as inverse text. If
the editor is running on the 80-column screen, then the full
ASCII character set is displayable. On the 40-column screen,
ASCIl characters which have no PETSCIl equivalent are
displayed as the corresponding special PETSCIl character. See
tables 1 and 2 for details.

2) Different character codes are entered from the keyboard.
This has the effect of canceling the display changes. If you type
a lower case 'a’ in PETSCII or ASCIl mode, then a lower case
'a’ is displayed even though a different character code is
entered into the buffer.

The following tables outline the display techniques and the keyboard codes
generated for both PETSCII and ASCIl mode.

Table 1 —— PETSCII MODE

CHARACTER KEYBOARD MAP TYPE PRINT FORMAT
$00-1F 0-31 control normal PETSCII ( control ) control exp
$20-3F 32-63 numerics & punc (text) numerics
$40-5F 64-95 lower_case ( text) lower case
$60-7F 96-127 never received from keyboard (inv text ) inv upper case
$80-9F 128-159 more control normal ( control ) control exp
$A0-BF 160-191 pet graphics normal (text) pet graphics
$C0-DF 192-223 upper case text normal (text) upper case

$EO-FF 224-225 KEYPAD KEYS (SPECIAL) ( control ) inv pet graphics
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Table 2 —— ASCII MODE

CHARACTER KEYBOARD MAP TYPE PRINT FORMAT
$00-1F 0-31 control (except CR and TAB) ( control ) control exp
$20-3F 32-63 numerics & punc (text) numerics
$40-5F 64-95 upper_case (text) upper case
$60-7F 96-127 lower case (text) lower case
$80-9F 128-159 more control normal ( control ) control exp

$A0-BF 160-191 never received from keyboard (inv text ) inv numerics
$CO0-DF 192-223 never received from keyboard (inv text ) inv upper case
$EO-FF 224-225 KEYPAD KEYS (SPECIAL) ( control ) inv lower case

MARKED TEXT COMMANDS

ED128 has many commands that deal with an area of selected text. There are
two ways to select text:

1) with the MARK command
2) with the cursor at the start of a search string

MARK <keypad .>

Specification of a region of text is done by moving the cursor to
one end of the text, pressing MARK (the decimal point key on the
keypad), and then moving the cursor to the other end of the text.
All the text in the marked area will be displayed as inverse
characters. At this point, if an operation such as CUT is invoked,
the operation takes place (the highlighted text is cut) and the
inverse mode is canceled.

UNMARK <GOLD><keypad .>
The UNMARK command cancels inverse mode and restores
normal editor operation.

By themselves, MARK and UNMARK do not change any text. They simply
indicate a block of text to be operated on by the following commands.
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CUT <keypad 6>
The CUT command removes the marked text from the main buffer
and places it in a special buffer called the paste buffer. This buffer
is the same size as the main buffer, therefore a large region of
text may be moved to the paste buffer.

PASTE <GOLD><keypad 6>
The PASTE command copies the contents of the paste buffer into
the main buffer at the cursor location. Any text which is cut can
be pasted back into the main text buffer. The editor remembers
what is in the PASTE buffer; it may be copied as often as you wish.

APPEND <keypad 9>
The APPEND command removes the marked text from the main
buffer and appends it to the end of the text in the paste buffer.

REPLACE <GOLD><keypad 9>
The REPLACE command deletes the marked text area, and
replaces it with the contents of the paste buffer.

SUBS <GOLD><enter>

The SUBS (SUBStitute) command is used with the FIND command.
If the cursor is at an occurrence of the current search string,
SUBS will delete that instance of the search string and place the
contents of the paste buffer in its place. SUBS then automatically
searches through the text for the next occurrence of the search
string. This is useful for changing all occurrences of a word to
another word.

CASE <GOLD><keypad 1>
CASE (change CASE) toggles the case of all the letters in the
selected region. Lower case letters become upper case letters:
upper case letters become lower case letters. All other characters
are unaffected.

FILTER COMMANDS

Filter commands are used to perform an operation on every character within a
MARKED text area. (See marking text). Each command reacts differently in
PETSCIl mode and ASCIl mode. The four filter commands are:
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FMASK
When the editor is in ASCIl mode, characters in the buffer with bit
7 set are displayed as inverse characters. PETSCIl mode also
displays normal nonstandard characters in inverse mode. The
FMASK command examines each character in the marked region
and converts all those which are inverted to their normal
noninverted counterpart.

FPTOA
The FPTOA command converts PETSCIl text to ASCIl text. This
command must be entered while in PETASCIl mode.

FATOP
The FATOP command converts ASCIl text to PETSCII text. This
command must be entered while in ASCIl mode.

MONITOR COMMAND

The monitor command is provided for extremely advanced users
who have a need for it. THE IMPROPER USE OF THIS COMMAND
MAY RESULT IN DISASTROUS EFFECTS INCLUDING SYSTEM
CRASH, LOSS OF THE CURRENT BUFFER CONTENTS, OR EVEN
LOSS OF DISK DATA. It is necessary to type the entire word
"MONITOR" to invoke the machine language monitor. Control can
be returned to the editor by using the X command from within the
monitor. In this case, a short delay will occur while the editor
recounts all of the carriage returns in the buffer.

ED128 LIMITATIONS

Several limitations exist in ED128. For the most part, these limitations are
inconsequential. Extensive error checking is performed, and should these limits
be exceeded, appropriate error messages are displayed. The limitations are

Amount of text in main buffer:
47 Kbytes

Amount of text in paste buffer:
47 Kbytes
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Amount of text in search string:
255 bytes

Amount of text in deleted word buffer:
255 bytes

Amount of text in deleted line buffer:
255 bytes

Maximum repeat count:
9999 iterations

Maximum characters on a line:
47 Kbytes.

Maximum editable line length:
255 chars
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CHAPTER 2

HCD65 MACRO ASSEMBLER

ABOUT THIS CHAPTER

This chapter explains how HCD65 works. To fully understand it is suggested
that you read all of this chapter. Do the operations as you read them:
experiment with your file.

This chapter is divided into the following sections:

Introduction 2-2
Features 2-3
Getting Started 2-4
Case Sensitivity 2-4
Constants 2-4
Input File Format 2-5
Symbols and Labels 2-6
Assigning Values to Sysmbols 2-7
Expressions 2-8
MACROS 2-10
Listing Format 2-15
Listing Control Directives 2-16
Input Control Directives 2-18
Code Generation Directives 2-19
Macro Directives 2-20
Repeat Directives 2-20
Conditional Directives 2-22
Miscellaneous Directives 2-24
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Error Reporting

BASIC Shell Program

Channels and Secondary Addresses
Supported Instruction Set
Assembler Limitations

1541/1571 DOS Limitations

INTRODUCTION TO HCD65

HCD6S is powerful macro assembler with a rich set of directives to support the
most demanding assembly needs. It supports the full MOS65xx instruction set
and provides facilities for user customization. The macro capability helps to
eliminate some of the tedium associated with assembly language programming.
This assembler is similar in nature to the assembler used by Commodore
systems software engineers to develop all of the code for the C128 product
line. In fact, one benchmark used for testing this assembler was to assemble

the C128 source files on the C128.
INPUT FILES

HCD65 accepts sequential-type text files as source input.

These files must come from disk.

OUTPUT FILES
HCD65 has three types of output files:
LIST file
OBJECT file
ERROR file

Each of these files uses a specific channel specified by a basic
startup program. This allows you to direct the output for these
files to whichever output device is appropriate. The output for
these files may also be inhibited, or all files may be merged so

that their output is combined.

2-2
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2-27
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2-34



HCD65 Macro Assembler

TEMPORARY FILES
HCD65 uses a sequential type disk file for holding cross
reference information. You may cause this file not to be used
(therefore no cross reference is generated), or you may specify
which disk drive is to be used for this file.

FEATURES

HCD65 contains a rich set of conditional assembly directives. Conditionals
may be nested up to 10 deep.

HCD65 has a powerful macro facility which is not just a conventional text
expansion macro facility. The macro facility allows macros to redefine
opcodes, and it allows macros which define, or redefine other macros.
Combined with the conditional assembly features, macros provide a powerful
tool for code generation. Macros can be nested to any depth, but are
practically limited by the amount of memory in the machine.

HCD65 consists of two distinct programs. The first is a BASIC Shell that you
can customize. This program is responsible for setting up the machine
language assembler. The BASIC Shell is responsible for providing the user
interface and setting up the many assembler parameterers required by the
machine code portion of the assembler.

The BASIC Shell control program sets up communications registers to the
machine code, and then passes control to the machine language program. The
machine language performs the actual assembly, and returns control to BASIC
Shell which then performs some final housekeeping.

By using the BASIC Shell, you have control over the following:

e The source file to be assembled.

e The disk drive(s) to be searched for source files.

e The output device to send the listing to.

¢ The output device to send error reports to.

e The output device to send the object file to.

e The disk drive to use for the cross reference temporary file.
* How many characters wide the listing should be.

* What to print for the date on each listing page.
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GETTING STARTED

HCD65 is started by inserting Disk 1, side 1 into your system disk drive (unit 8)
and typing RUN”*”. Then choose ASSEMBLER from the menu.

The assembler prompts you for the name of the main source file to be
assembled. After you answer this prompt, the assembler provides several
groups of options for your selection. If none of these preprogrammed
configurations is suitable for your needs, you may simply press <RETURN>
instead of selecting an option. At this point, the assembler leads you through a
series of questions about every aspect of its operation. Respond to the various
prompts to configure the assembler to your needs.

CASE SENSITIVITY

The assembler is case insensitive for all non-quoted strings. This includes
symbol names, label names, macro names, opcodes, and directives. The list
file shows the source statements in the case they are presented to the
assembler in. The symbol table and cross references list all symbols in the
same case. Subtitles, program names, and other uniquely textual items are not
case sensitive. However, the DOS is case sensitive, therefore, INCLUDE
flenames must be specified in the correct case.

CONSTANTS

Internally, HCD65 uses 16-bit values to represent constants. Constants may be
expressed in one of four radices or may be created using literal strings.

Hexadecimal Constants
Hexadecimal constants are represented by one to four
hexadecimal characters following a dollar sign ( i.e., $1A7F ).

Decimal Constants
Decimal constants are represented by one to five decimal
digits. No leading radix character is needed.
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Octal Constants
Octal constants are represented by an octal number preceded
by the "@" symbol. ( i.e., @17777 ).

Binary Constants
Binary constants are represented by a binary number preceded
by the "%" symbol. ( i.e., %01010100111 ).

Literal Constants

Literal constants are represented by one or two ASCIl or
PETSCIl characters enclosed in matching single quote
characters. In certain situations, only the first single quote is
neccesary. Certain differences exist in the way the .BYTE
directive handles quoted strings. See that directive's
explanation. In the case where two literal characters are
enclosed in quotes, the assembler places the first character in
the low order field in the resulting 16-bit value.

INPUT FILE FORMAT

There are four fields recognized by the assembler. Each is optional and they
typically are delimited by spaces or tabs.

Label_Field Operator_Field Argument_Field Comment_Field

Comment lines are marked with a semicolon as the first non-white character
(white characters are spaces and tabs). Any characters appearing after a
semicolon (except a semicolon that appears in quotes) are considered to be
comments and are ignored.

Any text starting in the first column which is non blank and is not a comment is
considered to be a label or symbol except in the case where there is a macro
directive on that line. In that case the text is considered to be the macro name.

The text in the second field defines how the assembler will interpret that line.
Mnemonics, assembler directives, and macro calls are all placed here.

The third field generally contains arguments to the second field. In cases
where the operation does not expect arguments, the third field is considered to
be a comment field.
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Anything after the third field is considered to be a comment.

SYMBOLS AND LABELS

Three type of symbols are supported by the assembler.
Global symbols
Global labels
Local labels

Global symbols and labels represent 16-bit values. A symbol name is a string
alphanumeric characters. None of the characters can be the characters which
the assembler recognizes as an expression delimiter ( i.e., quote marks,
spaces, expression operators, radix operators, etc ). In addition, the first
character in a symbol name cannot be a digit from 0-9, as those characters
are indicative of local labels.

Clobal symbol or global label names may be of any length, although only the
first 32 characters are significant and all other characters are truncated for
cross reference and symbol table purposes.

Examples of valid symboils:
the_routine_is_here
a3485734583488
periods.are.legal
this_symbol_so_long_that_it_is_the_same_as_the_next
this_symbol_so_long_that_it_is_the_same_as_the_previous
Examples of illegal symbols:
here+nop ; this is an expression with two symbols
123ksdhjfks ; this starts with a digit

NOTE: The asterisk "*" is a special symbol. It represents the current program
counter. It may be assigned a value and it may be evaluated.
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Clobal labels differ from global symbols in that the symbols can be redefined
many times during assembly. Labels can only be defined once.

A symbol definition must be made explicitly using the equals sign ('='). Any
time a potential symbol appears in the label field, and is not explicitly made a
symbol using the equal sign, it becomes a label. Further attempts to define it
result in assembly error generation.

Local labels take the form of one to three decimal digits with the value of 1-255
immediately followed by a dollar sign.

Examples of local labels:

100$ ; this is legal

001$% ; this is the same as the next

1$ ; this is the same as the previous
999% ; this is illegal ( 1-255 ).

The range over which a local label is defined is delimited by two things:
1) global labels
2) the .local directive.

Example:
test jsr 108 ; ok
10$ bne 20$ ; ok
20% bpl 30$ ; not ok, 30% not defined here

test2 nop ; the label here delimits the 30%
30% bne 10$ ; ok, this 10$ is the one below.
10$ nop ; Ok, this is a different 10$ than

; the one on the second line.
Jocal

jmp 308 ; not ok, the .local directive limits
; the range of the 30%

ASSIGNING VALUES TO SYMBOLS

Symbols may given a value in two ways.
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Appearance in the label field.
A symbol which appears in the label field becomes a label
except in 2 cases:
1) The symbol is being assigned a value using the '=' sign. (see
below)
2) The symbol appears on a line with a .MACRO directive. In
this case the symbol becomes the name of macro.

Explicit assignment using the equals sign
A symbol may be assigned a value using the equal sign.
For example:

nine = $09 ; assign the hex value 9 to the symbol "nine”

EXPRESSIONS

Expression processing in HCD65xx accepts a large number of operators.
Expressions are evaluated left to right except in the following cases:

Highest Priority operators:
Unary + truth operator
Unary - two’'s complement operator

IN one’s complement operator (logical not)

< low byte operator (returns low byte of value)

> high byte operator (returns high byte of value)
Second Priority operators:

* 16 bit multiply, returns low order 16-bit resuit

L logical AND

I+ logical OR

IX logical Exclusive OR

Lowest Priority operators:
Binary + 16 bit addition, carry discarded
Binary - 16 bit subtraction, borrow ignored.
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For Example:
$1234 = $1234
>$1234 = $0012
>$1234+1 = $0013
1+>$1234 = $0013

5-1-1 = $0003
-1 - $FFFF
>-1 = $00FF

INSOOOF = $FFFO
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MACROS

The macro facility provides text expansion and substitution capability. Macros
are defined by enclosing a block of of text in .MACRO and .ENDM directives.
All of the text between the two directives composes the body of the macro.
When the .MACRO directive is encountered by the assembler, there must be a
macro name in the label field. That name is used to call the macro. Whenever
the assembler finds text in the operator field which is not preceded by a

period ( indicating a directive ), it checks to see if that text is a macro name
before checking to see if that text is an opcode mnemonic.

When a macro call is encountered in the source file, the text for the body of the
macro with that name is substituted into the input stream where the macro call
was. Therefore, one macro call can result in many lines of code for the
assembler to handle.

Example of macro definition:
;the following macro clears the x and a registers.
cir_reg .macro
Ida #0
Idx #0
.endm

Example of macro call:
label nop
clr_reg
nop

Resulting assembled code:
label nop
Ida #0
Idx #0
nop

Macros are expanded in a preprocessor before the input lines are fed to the
assembler. They work entirely on a text substitution basis.
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Macros allow arguments to be used. Dummy arguments, separated by
commas, are declared as arguments to the MACRO directive. Many arguments
are allowed, the upper limit being determined by the maximum length of the
input string. When a macro is called, the input text is expanded verbatim
except where dummy arguments occur. In this case, the arguments following
the call to the macro are substituted into the positions where the dummy
arguments were in the macro definition.

Example macro for loading a and x with immediate data:

definition
Idi .macro arg
Ida #>arg
ldx #<arg
.endm
call

label Idi $1234

expansion
label Ida #>$1234
ldx #<$1234

Because the macro facility only understands text streams, but does not
understand about specific fields, the user must be careful in the selection of
dummy arguments. Using short arguments can lead to unexpected expansions.
For example, this following source code performs unexpectedly:

definition:
;store value in arg into memory at loc.
setloc .macro a
Ida #a
sta loc
.endm

call:
label nop
setloc $0F
nop
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expansion:
label nop
Id$OF #$OF
st$0F loc
nop

This clearly erroneous expansion occurred because the macro facility blindy
substitutes macro args wherever dummy args occur in the macro definition.
One solution is to use longer dummy argument names. Another solution
preferred by many users is to precede simple dummy argument names with a
rarely used character. The percent symbol is a good choice.

definition:
;store value in arg into memory at loc.
setloc .macro %a
Ida #%a
sta loc
endm

call:
label nop
setloc $O0F
nop

expansion:
label nop
Ida #$0F
sta loc
nop

As previously stated, macros can have many arguments. Blank dummy
arguments can also occur in macro definitions. Arguments occurring in macro
calls which have no corresponding dummy argument in the macro definition are
simply ignored. Blank arguments occurring in macro calls evaluate as nothing
when the macro is expanded.
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For example:
Definition:
Id_chrs .macro %a,%b
Ida #'%a’
Idx #'%Db’
.endm
Call:
label nop
Id_chrs 1,,3
nop
Expansion:
label nop
Ida #'1’
Idx #*
.endm

Occasionally it is desirable to pass arguments to macros which contain
characters like spaces or commas. Because these are normally stripped by
the parser to delimit lines, or delimit arguments, this would seem impossible.

However, such an argument may be passed by placing them it inside angle -
brackets. Then, when the macro is to be expanded, the arguments are
scanned for matching sets of angle brackets ( "<",”>" ). If these are found, all
the text between the angle brackets is passed as a single macro argument
after the brackets are stripped away.

For example:
Definition:
Id_chrs .macro %a,%b
Ida #%a’
ldx #'%b’
.endm
Call:
label nop
Id_chrs 1,<,>
nop
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Expansion:
label nop
Ida #1’
Idx #',’
nop

Many conditionals are supplied expressly for using inside of macros to allow
detection of null fields, undefined symbols, etc. Other directives ( .REPT, .IRPC,
IRP ) are actually special cases of macros and work using many .MACRO like
principles.
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LISTING FORMAT

The listing output has many features. The listing is paginated with several lines
of information at the top of each page. Here is an example of a portion of a
single page. Note that this page shows a call to the macro LD_CHRS used as
an example in the previous sections describing macros.

MY_PROGRAM HCDB5XX V1.0 12-DEC-1985 PAGE 10
UTILITY SUBROUTINE O0:UTILITIES.SRC,S,R
ERROR ADDR CODE SEQ SOURCE STATEMENT

8122 EA 7000 LABEL NOP
v 8123 A9 02 7001 LDA #$1002

7002+ LD_CHRS 1,<,>

8125 A9 31 7003A LDA #°1°

8127 A2 2C T004A LDX #°,”

8129 EA 7005 NOP

The top line contains four things:
1) The program name as defined by the .NAME directive.
2) Information identifying the assembler and version number.
3) The date information as described by the BASIC startup file.
4) The page number.

The second line contains two things:

1) The text defined by the last .SUBTTL directive.
2) The current source file being read to generate this page.

The third line contains headers for the columns output by the assembler.
Source code listing lines have several fields.

Error field:

The error field is the first one on the line. It is placed there so
that lines with error may be easily found. In general, assembly
errors are indicated by a single letter in the error field on the line
the error occurred on. If a line exhibits multiple errors, then
several letters will appear there. One such error is shown in the
sample listing indicating that a "VALUE" error occurred. This is
because that line is attempting to load the eight-bit accumulator
with a sixteen-bit value.
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Address field:
The address field generally indicates the address of any object
code bytes which are listed on that line.

Object field:
The object field generally indicates any object code bytes which
were generated by the current line. It may also contain a 16-bit
value preceded by an equal sign. This indicates the value of
some expression which was evaluated on the line ( for use in
conditional directives, or which a symbol is equated to ).

Sequence field:
The sequence field indicates the line number of the current
source line. If a macro is called on this line, the sequence field
is followed by a "+" sign. If the line was generated by a macro,
then the sequence field is followed by a single letter from A-Z.
This letter indicates the depth of macro expansion generating
the current line.

Source Statement Field
The source statement field contains the verbatim source code
for the current line. No beatification is performed. Tabs are
displayed normally because the sequence field starts on a tab
stop.

LISTING CONTROL DIRECTIVES

Many directives are supplied for controlling the format of the list file output.

NOTE:The list file output control only applies to normal listing output. If
you define the object file as being the same as the list file, then
the object file lines will appear in the listing as they are output by
the assembler, independent of the settings imposed by any
listing directives.

Each of the listing control directives is discussed here. Note that all source
lines containing the directives are inhibited from the listing. Listing control
directives are meant to control the listing, not add to it.
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NAME text
NAM text

The .NAME directive is used to inform the assembler of the
name of the code being assembled. When the .NAME directive
is encountered, all text following the .NAME directive is copied
to a buffer and is printed on each page header. The source line
containing the .NAME directive is not listed. If the name is too
long, it is truncated.

.SUBTTL text

.PAGE
PAG

The .SUBTTL directive is used to inform the assembler of a
subtitle for the current listing pages. When the .SUBTTL
directive is encountered, all text following the .SUBTTL directive
is copied to a buffer and is printed on each page header. The
source line containing the .SUBTTL directive is not listed. If the
name is too long, it is truncated.

The .PAGE directive forces the listing file to the top of a next
page if it is not currently there.

.SKIP <optional expression>
.SKI <optional expression>
.SPACE <optional expression>

The SKIP directives are used to insert blank lines into the listing.
If the skip directive is followed by a number, that many blank
lines are inserted.

FORMLN expression

The .FORMLN directive sets the number of lines per page. It
controls how many lines are generated between page headers.
The actual number of lines per page generated is the value
specified by .FORMLN plus six. If the expression evaluates to
zero, then page headers are inhibited. Other unreasonable
values generate an error.
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LIST

NLIST
These directives toggle a switch controlling whether listing
output is enabled. Lines which generate errors override this
setting. This switch is also overridden for the symbol table and
cross reference outputs.

.CLIST

.NCLIST
These directives control whether lines of conditional assembly
code, which are not truly being assembled, are listed or not.
Normally the assembler lists such lines.

.MLIST

.NMLIST

.BLIST
These directives control how macro expansion lines are listed.
.MLIST ( the default setting ) lists all macro expansion lines.
.NMLIST inhibits all macro expansion lines. .BLIST lists all
macro expansions which cause object code to be generated.

.GEN .NOGEN

Sometimes, a line of source code generates more bytes of
object code than can fit on a single listing line. In this case,
such bytes are listed on as many additional lines as neccesary.
.NOGEN causes these additional lines to be inhibited. .GEN
simply reenables them.

INPUT CONTROL DIRECTIVES

Input control directives are used for controlling which files are grouped together
for assembly.

JINCLUDE filename
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The include file is used to combine files within the assembly.
Essentially, the assembler substitutes the entire contents of the
named source file for the .INCLUDE statement. Note that the
assembler forces a convention that all source files end in
".SRC". If the filename does not end in ".SRC", the assembler
will append it to the filename before attempting to open the file.

Be careful in using of this statement not to open too many input
files ( exceeding the drive’s capacity ). See Limitations of
1541/1571 DOS for more information.

Also, be careful not to create circular linkages with this
directive. This will result in ridiculously long assembly times.

.END

The .END directive terminates the assembly process and forces
the assembler to ignore all further source lines.

CODE GENERATION DIRECTIVES

Several directives exist for generating bytes of object code which normal
assembly code will not create.

.WORD args
.WOR args

The .WORD directive accepts a series of comma terminated
expressions as arguments. Each argument is evaluated in
order, and two bytes of object code are generated for each
argument. The bytes are created in the usual low byte/high
byte format, but are listed as 16-bit values.

.DBYTE args

The .DBYTE directive is just like the .WORD directive except the
the bytes are created in high byte/low byte format, and each
byte is listed individually in the listing.
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.BYTE args
BYT args

The .BYTE directive also accepts a series of
comma-terminated arguments. Each argument may contain
either a normal byte valued expression resulting in a single byte
of object code or a quoted string. In the byte directive, quoted
strings must be enclosed in matching sets of single or double
quotes. All characters between the matching quotes are treated
as a literal and create one byte each.

MACRO DIRECTIVES

.MACRO dummy1,dummy2,....dummyN

.ENDM
The .MACRO and .ENDM directives are extensively discussed in
the section called "MACROS".

REPEAT DIRECTIVES

The repeat directives are used for repeating sections of code which are mostly
or entirely identical. Using these directives is similar to using the .MACRO
directive. That is, each usage of a repeat directive consists of the line with the
directive, a body of code to be repeated, and a .ENDR directive. Note that
internally .ENDM and .ENDR are treated identically and therefore may be

BEFORE YOU READ THIS SECTION READ THE SECTION ABOUT MACROS.

interchanged.

.ENDR

The .ENDR directive is used to mark the end of a section of
code which is being using in a repeat directive.

.REPT expression
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The .REPT directive is the simplest repeat directive. It is used to
create several sections of code which are identical. It accepts a
single expression as its argument. That expression controls the
number of times the body of repeat code is repeated.

For example, the following code causes the line with the .BYTE statement to be
repeated 5 times resulting in twenty bytes of object code being generated.

.REPT §
.BYTE 1,2,3,4
.ENDR

JIRP dummy_arguement,<0-N optional arguments>

The .IRP directive is used to define a temporary macro with a
single dummy argument, then call it a variable number of times
with a predefined set of arguments. The first argument to the
.IRP directive is the dummy argument used in the body of the
macro definition. Each remaining argument causes the body of
the .IRP macro to be expanded once with that argument
substituted for the dummy argument.

For example, the following .IRP

IRP %DUMMY,THIS,IS,A,TEST
.BYTE "%DUMMY"”,0
.ENDR

generates the following code:

.BYTE "THIS”,0
.BYTE "1S”,0
.BYTE "A”,0
.BYTE "TEST",0

JRPC dummy_arguement,substititution_string

.IRPC is a macro similar to .IRP in nature. Instead of accepting a
series of arguments to be iteratively substituted, it accepts one
argument (after the dummy argument). During each iteration of
the loop, one character from the argument is substituted for the
dummy argument.
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For example, the following .IRPC

.IRPC %DUMMY,ABC
.BYTE "%DUMMY”’,$%DUMMY%DUMMY
.ENDR

Generates the following code:

.BYTE "A”,$AA
.BYTE ”B”,$BB
.BYTE "C”,$CC

Because all repeat directives are actually special case macros, they can be
nested to any depth. The use of angle brackets to pass unusual arguments is
also supported. See the section on MACROS for additional information.

CONDITIONAL DIRECTIVES

Conditional directives are a powerful means of controlling the assembler. They
allow intelligent selection between sets of source code based on several types
of conditions including the numeric value of expressions, whether symbols are
defined, whether strings are blank, and the identicality of strings,

Here is an example of a piece conditional source code.

IFE SYMBOL

Ida #0 ; this line is assembled if SYMBOL = 0
.ELSE
Ida #1 ; this line is assembled if SYMBOL <> 0
.ELSE
Ida #0 ; this line is assembled if SYMBOL = 0
.ENDIF

The main features of a conditional are the conditional directive itself and the
.ENDIF directive terminating the range of the conditional.
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In between these two lines is the conditional body. Normally the conditional
body is assembled if the question the conditional directive asks is true. The
.ELSE directive may be used to toggle the relative "TRUTH" of the conditional
assembly thereby allowing the conditional to select between sections of source
code to be assembled. All parts of the conditional other than the .ENDIF and
the CONDITIONAL line itself are optional.

The use of undefined symbols in the expression for the conditional results in an
error, (except for .IFDEF) and the conditional makes a choice as to whether to
evaluate true or false.

There are several numeric conditionals. Each of these accepts a single
expression as its argument. Numeric evaluation is considered to be a 16-bit
twos complement.

JFE expression evaluates true if expression is 0.
JFN expression  evaluates true if expression <> 0.
JFGE expression evaluates true if expression is >= 0.
JFGT expression evaluates true if expression is > 0.
JFLT expression evaluates true if expression is < 0.
JFLE expression evaluates true if expression is =< 0.

There are several textual conditionals. These are essentially useless if used
alone. However, when combined with macros they can make many tasks
easier. They can, for example, be used to detect the presence or absence of
arguments.

JFB <string>
JFNB. <string>

The .IFB directive evaluates true if its argument is found to be
blank. Because of its nature, it is strongly recommended that
this argument be delimited by the enclosing angle brackets as
discussed in the section describing MACROS. .IFNB is simply
the inverse of .IFB

JFIDN <string1>,<string2>
JFNIDN <string1>,<string2>

IFIDN evalauates true if the two argument strings are identical.
This operation is case sensitive. .IFNIDN evaluates true if they
are not identical.
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JFDEF <symbol_name>
JFNDEF <symbol_name>

IFDEF evaluates true if the argument is both a legal symbol
name, and has been previously defined in the source file.
IFNDEF evaluates true if the argument is either not a legal
symbol name, or has not previously been defined.

MISCELLANEOUS DIRECTIVES
.LOCAL

The .LOCAL directive is used to delimit the range of local
labels. It enables this operation without forcing the unneccesary
act of thinking up yet another label name.

MESSG <text>

The .MESSG forces the following text to be echoed out the error
channel during pass2. Its primary use is inside of conditionals to
present error messages for code overflow, etc.

.RMB <number>

(Reserve Memory Byte) .RMB is functionally identical to et
It advances the program counter without generating object
code. <number> specifies the number of bytes to reserve.
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ERROR REPORTING

There are three types of errors reported by the assembler. Errors are issued to
both the error channel and to the listing.

FATAL ERRORS
Fatal errors prevent the assembler from continuing the
assembly. These include running out of macro expansion
space, and read errors from disk in the middle of a file. Fatal
errors, which result in assembly termination, are accompanied
by explanatory error messages.

SYSTEM ERRORS
System errors include inability to find an include file, to properly
access the cross reference file, and other such non fatal errors.

ASSEMBLY ERRORS
Assembly errors are those related to the source file content.
They can usually be associated with a single erroneous line of
source code. As such, assembly errors are reported in the
listing on the same line with the offending source. If the error
channel is different from the listing channel, then the offending
line is also echoed to the error channel.

Assembly errors occur for a variety of reasons. Each one has a specific error
code printed in the first few columns of the listing output. The error codes and
their definitions are listed below.

A Address error. Indicates bad address valued expression was
evaluated. May indicate branch out of range.

B Balance error. Quotes, or angle brackets are mispaired on this
line.

E Expression error. Invalid syntax in an expression. This error is
more serious than a syntax error. Occurs when invalid
expressions are used in critical places ( like * o=
undefined_symbol ).

F Field error. Something is missing on the line.
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Indicates that the address space is filled and that the resulting
object code has wrapped from $FFFF to $0000 and a byte was
created at $0000.

Multiply-defined symbol. A symbol is defined more than once
(where this is illegal). All but the first definition are ignored.

Nesting error. Unexpected .ELSE, .ENDIF, .ENDR, or .ENDM
detected.

Undefined opcode or macro call used on this line.

Phase error. Indicates the value of label was different in pass 2
than in pass 1. This may indicate a source file ( disk ) problem
or some sort of illegal forward reference. The assembler is
confused.

Questionable syntax. Indicates a syntax error which the
assembler has resolved by some ( probably incorrect )
assumption.

Syntax error. Generated for all sorts of syntactical errors.

Undefined symbol. The assembler attempted to evaluate an
expression which has an undefined symbol in it.

Value error. An operand value was out of range. Typically
generated when a 16-bit value is placed in an 8-bit field. Also
flags attempts to branch out of range.

Wasted byte warning. Generated when the assembler is forced
to use an absolute addressing mode where a zero page
addressing mode would suffice. This warning is typically
created by forward references.

Division by zero error. Generated when an expression requests
the assembler to divide by zero.

Symbol table overflow. The symbol table is full and a symbol on
this line cannot be written to the symbol table. All references to
this symbol will result in undefined symbol errors.
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? Internal error checking has conflicting results. This error occurs
when the assembler detects an error which by design, should
not occur. This is indicative of a bug; however chances are that
some construct on the line is questionable. This error can
usually be eliminated by rearranging the line.

Too many error codes were generated for this line for the
assembler to list them all.

THE BASIC SHELL PROGRAM

The BASIC shell program is totally customizable by the user to perform
whatever assembly functions are desired. The machine language program runs
adapting to the available memory left over by the text for the BASIC Shell
program. Because all variables may be overwritten by the assembly, it is
neccesary to execute a CLR statement immediately after the SYS call to the
assembler.

The assembler's machine code resides from $1700-$3FFF in bank 1. The only
memory regions which are guaranteed to be found intact after an assembly
are zero page, the basic text, and memory above the top of basic pointer in
bank0.

MACHINE CODE INTERFACE:

The machine code interface uses a set of memory locations at $1300 to pass
parameters to the machine code.

An important thing to remember is that placing garbage in these locations can
cause the assembler to malfunction. The assembler is a tool to debug your
source files, and is therefore very forgiving to information found there. It is not a
tool to debug the BASIC shell.

CHANNELS AND SECONDARY ADDRESSES

YOU MAY ONLY USE SECONDARY ADDRESSES FROM 2-7 FOR FILES THAT
ARE OPEN TO DISKS BY THE BASIC SHELL PROGRAM.
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YOU MAY ONLY USE LOGICAL FILE NUMBERS FROM 2-7 FOR CHANNELS
OPENED BY THE BASIC SHELL PROGRAM.

A channel number of zero inhibits output to that channel.

Output channels may be RS232, screen, or serial buss devices. ( VO to
cassette is disallowed because memory from the cassette buffer is raided by
the assembler for free memory. ) All that is required of BASIC is to open and
close these channels for this assembler.

LIST_CHANNEL $1300

The object channel parameter informs the assembler which
logical file number to output the list file data to.

ERROR_CHANNEL $1301

The object channel parameter informs the assembler which
logical file number to output the error file data to.

If the error channel is different from the listing channel, The
error channel will show all listing lines on which errors are
detected, and will also show which files are currently being
assembled.If the error channel is the same as the listing
channel, then the error channel is effectively inhibited because
all errors are reported to the listing channel.

Note that information regarding the current in.clude file is
inhibited in the listing because this information is displayed in
the .INCLUDE statement.

OBJECT_CHANNEL $1302

The object channel parameter informs the assembler which
logical file number to output the object file data to.

SOURCE_DEVICE_LOW  $1303
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SOURCE_DEVICE_HIGH $1304

HCD65xx can be configured to look for source files on one disk.
and if they are not there, search the next disk for the file. These
two parameters determine which disks will be searched for
source files. The assembler always searches in order of
increasing device number.

XREF_DEVICE $1305

The xref device is the device number of the disk drive that the
temporary cross reference file is to be created on. The
assembler manages this binary file.

LIST_CHANNEL_WIDTH $1306

The list channel width is the maximum number of columns to
print on a listing line. Listing lines greater than this value are
truncated. Setting this value too high results in improper paging.

SOURCE_FILE_NAME $1307-1317
The source file name is a 17-byte area which should contain
the null terminated source file name. As with include files, it is

not neccesary to append a .SRC to the end of the file, as this is
done internally.

DATE_STRING $1317-$1338
The data string is a 33-byte area which is contained in a null

terminated section of text. This text is printed in the listing, at
the top of every page, in the date field.
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SUPPORTED INSTRUCTION SET

This assembler supports the full 65xx instruction set. The following opcode
table lists the opcodes and their associated mnemonics.

opcode
immediate

absolute addressing mode

zero page
accumulator
implied

ADC $69 $6D $65
AND $29 $2D $25
ASL ... SO0E $06
BCC
BCS
BEQ ... ... ...
BIT ... $2C $24
BMI
BNE
BPL
BRK

$0A

$00

indirect
indi

, X
rect,y

zero page,Xx
.absolute,x
.relative

$61 $71 $75 $7D $79
$21 $31 $35 $3D $39

2-30
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opcode
immediate
absolute addressing mode
zero page
accumulator
implied
indirect,x
indirect,y
zero page,x
.absolute, x
.relative
indirect
. . . . . . . . . . . .Zero page,y
BVC ... o $50
BVS ... o $70
CLC ... ... ... ... %18
CLD ... ... ... ... 8$DS8
CL ... ... ... ... $58
CLV ... $BS8

CMP $C9 $CD $C5 $C1 $D1 $D5 $DD $D9
CPX $EO0 $EC $E4
CPY $CO $CC $cC4

DEC ... $CE $C6 ... ... ... ... $D6 $DE

DEX ... ... ... ... 8$CA

DEY ... ... ... .. $88 ... ... ... ... ...

EOR $49 $4D $45 $41 $51 $55 $5D $59

INC ... S$EE $E6 ... ... $F6 $FE

INX ... ... ... ... S$ES8

INY .0 o0 oo Lol $8C8 L

JMP ... $4C ... ... ... ... ... ... ... ... ... seC
JSR ... $20 ... ... .. .. oL

LDA $A9 $AD $A5 ... ... $Al $B1 $B5 $BD $BO ... ... ...
LDX $A2 $AE $A6 ... ... ... ... ... ... $BE ... ... $Bs®
LDY $A0 $AC $A4 ... ... ... ... $B4 3$BC

LSR ... $4E $46 $4A ... ... ... $58 $5E

NOP ... ... ... ... 8EA ... ... ... ... ...

ORA $09 $0D $05 ... ... $01 $11 $15 $1D $19
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, X

indirect,y

opcode
immediate
absolute addressing mode
zero page
accumulator
implied
indirect
PHA $48
PHP $08
PLA $68
PLP c e .. ... %28
ROL $2E $26 $2A
ROR $6E $66 $6A ...
RTI $40
RTS ... ... ... $60 ... ...
SBC $E9 $ED $ES5 . $E1 $F1
SEC $38
SED $F8
SEI C e e $78 ... ...
STA $8D $85 $81 $91
STX $8E $86
STY $8C $84 .
TAX $AA
TAY $A8
TSX $BA
TXA $8A
TXS $9A
TYA $98

2-32
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.absolute, x

$36
$76
$F5
$95

$914

.relative

$3E
$7E

$FD $F9

$9D $99

indirect
.zero page,y

$96
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ASSEMBLER LIMITATIONS

Symbol table size:

The symbol table is stored in bank 1. Its size is 61k bytes. Each symbol
requires 8 bytes plus the number of characters in the symbol name. Local
symbols always require 11 bytes.

Input buffer size.

All defined macros, any macro expansions, and the input buffers ( page length
per file ), are stored in a heap immediately following the BASIC shell (starting at
$4000) and terminating at $8000.

The input buffer is also used for sorting during the cross reference phase. The
assembler will perform as many passes through the temporary file as are
neccesary to complete the cross reference.

Maximum line length

The assembler truncates input lines at 132 characters. Internal macro
expansion lines are also terminated at 132 characters. No errors are reported
for truncation.

Discarded control characters

The assembler accepts PETSCII or ASCII text. All control characters ($00-$1F)
are removed when the file is read in except the tab and carriage return
characters. Tabs are treated in the expected fashion.

Maximum source file size.

Maximum list file size.

Maximum object file size.

Maximum cross reference file size.

Maximum error file size.

These things are limited by the available disk capacity, the amount of paper in
your printer, and indirectly, by the symbol table size.
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1541/1571 DOS LIMITATIONS

The 15xx series of disk drives have certain limitations which must actively be
observed by users of this assembler. Primarily, these relate to specific
limitations within the drives which cannot, or should not, be accounted for within
the scope of the assembler proper. These are outlined below.

NEVER cause the assembler to attempt to open more than three files on any
given drive. If you do, then output files will show a marked tendency to become
intermixed, confusing both DOS and the assembler.

You cannot request two output files to a single drive. Note that requesting a
cross reference (xref) requires a temporary cross reference file to be
generated on your drive, and that this counts as an output file.

Legal combinations for a Legal combinations for a
single drive output file with single drive output file with
multiple input files one input file (no .INCLUDES)
(has >INCLUDES) are: are:

object file only object + xref files

list file only object + list files

xref file only object + error files

error file only xref + list files

xref + error files
list + error files

Note: Opening more than two files for simultaneous read access on a given
drive is trapped by the drive and results in the third file being ignored. Note
that the assembler buffers input files and therefore it may be possible to to do
this if the buffering works out correctly.
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CHAPTER 3

C128 OBJECT FILE LOADER

INTRODUCTION TO THE LOADER

The C128 Object File Loader is a program used to load object files created by
various assemblers into memory.

Typically, object files are loaded using the loader and then saved using the
ROMmed C128 machine code monitor.

The loader resides in bank zero from $1300-$17FF. Attempts to load files into
this space will result in an error termination.

If you want to load object code into this space, load the object into another
memory location and then use the machine language monitor to transfer the
binary image into its proper location before saving the file to disk.

GETTING STARTED

Start the loader by inserting Disk 1, side 1 into your system disk drive (unit 8)
and typing RUN”*”. Then choose LOADER from the menu.

The loader prompts you for three pieces of information.

1. OBJECT FILE NAME
This is the name of an object file in MOS technology format.
This file may be ASCII or PETSCII in upper or lowercase.



C128 Object File Loader

2. OBJECT FILE DRIVE
This is the unit number of the drive where the object file resides.

3. LOAD ADDRESS
Object files contain information about the address(es) where
data is supposed to be loaded. Normally, the loader loads
object files into bank O, at the address(es) specified by the
object file.

If you want to load the information into another region of memory, specify the
address of the first byte of the region. The format of the load address is one to
five hex digits in the format accepted by the machine language monitor.

In function, the load address parameter is identical to the OFFSET parameter
found in other loaders. In use, the load address parameter is easier to use
because it eliminates the need to calculate offsets, and allows you to think
about where you want the data to go.

During the load process, the loader displays the regions of memory the loader
is writing information to.

Errors that occur during the load process are displayed on the screen; they are
self-explanatory.
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MOS TECHNOLOGY OBJECT FILE FORMAT

The object file format used by all Commodore assemblers and loaders is the
MOS (Metal Oxide Semiconductor) Technology format.

The MOS format consists of a series of DATA records followed by an end of file
( EOF ) record. Each record consists of a semicolon followed by a set of ASCII
or PETSCII characters. All characters between records are ignored.

DATA records are organized as follows:
'NNAAAADDDDDDDDDDCCCC

Where
; denotes the start of a record.

NN is a two-character hexadecimal representation of the (
non-zero ) number of data bytes in this record.

AAAA is the four-character hexadecimal representation of the
sixteen-bit address for the data in this record.

DD Each DD is a two-character hexadecimal representation of
an eight-bit value to be loaded at the appropriate address.

CCCC represents the checksum of eight-bit bytes in this record.

EOF records are organized as follows:

:00RRRRCCCC
Where
:00 indicates this is an EOF record.

RRRR  represents the total number of records in this file.

CCCC represents the checksum of the record count.






CHAPTER 4

C128 ROM Differences

The following chapter contains information of interest te both
developers of C128 compatible software and developers of special application
programs for serial disk drives.

To maintain compatability with all versions of the C128, you should
read this section carefully. Some of the differences occur in the C128
itself, others occur in the 1571 disk drive. Only programs which call ROM
routines directly will be affected by ROM changes. Applications which call
DOS or Kernel routines from the top level or through a jump table are not
affected.

This chapter is divided into five sections:

1571 ROM Differences......... L2
C128 ROM Differences....... b4
1541C ROM Differences......... 4-11
1541-II ROM Differences....... 4-12
SX-64 ROM Differences......... 4-12



|
|

10.

11.

The Set Overflow flag was no: disadlad when =xiting the 1571
controller. This is the cause of many seeminzly random and
difficult-to-reproduce problems. This particularly explains
most of the Relative file problems. The Set Overflow flag
is now disabled on exit.

The TSTATN routine caused ~'DEVICE NOT 2RESENT’ errors
because the IRQ source was never cleared. This has been
changed.

The BAM swapping code has been changed. A BAM swap occurs
when all the buffers have been allccated by zan application.
The DOS then frees up the BAM buffer by marking it out of
memory. Later when re-reading the 3AM, the side-one BAM is
also read in. Hence, if the side-1 BAM had -een ’dirty’, it
would be corrupted by the BAM swap. & new swap flag has been
added at RAM location $136. The DOS will rebuild the side 1
BAM upon a reread. This usually occurs with multiple files
open and sectors being allocated on bSoth sides of the disk.

Previously BAM allocation on side one would cause the BAM
image to be written every access. This has been changed.

The SAVE-@ (SAVE with -eplace) variable. NODRV, 1is now
16-bit addressable. The STLBUF routine now steals the buffer
locked by drive one.

Previously an active collect in 1341 emulation mode would
write a zero to the double sided flag in the BAM. This has
been changed.

Applications which addressed tracks beyond 35 (on any side)
previously used incorrect bit cell densities because the
table TRKNUM only listed up to track 35. The tables TRACKN
and VORKTABLE replace TRKNUM and WORKTBL, respectively, and
extend the tables to track 40.

A 1541 ROM revision changed the variable TIM from $3A to $20
which caused problems for some applications. TIM is the IRQ
rate ($3A = 15 ms). It is once again $3A, like the original
(-05) 1541 ROM.

USEDTS returned a 'BLOCK NOT AVAILABLE® status when the
number of blocks free was equal tec 3. This has been changed.

Previously during a BURST GCR FORMAT the activity led was
not activated. This has been changed.

The 1571 BURST LOAD rcutine would not load 'Locked Files’.
This has been changed.
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13.

14.

15.

16.

17.

18.
19.

Previously while loading files using the BURST LOAD routine,
retries were not performed. This has been changed.

Motor acceleration time for the MFM controller was set long,
which affected performance when reading and writing in MFM
format. This has been changed.

Previously determining whether a diskette was double-sided
or single-sided GCR would take a long time due to valid sync
pulses found on ’'flippy diskettes’ and MFM diskettes. This
has been changed.

SPINP interrupts from SP (fast serial input) were not
enabled optimally. This has been changed, but has no affect
on the operation of the serial bus.

Previously if a copy was performed addressing drive one, the
error channel would return status ’00,0K,00,00’. This has
been changed so that an error is returned.

Previously the ROM test did not check the first page in ROM
memory. This has been changed.

The ROM checksum at $8000 and $8001 is now SF2, $68.

The ROM signature at $C000 is now $38.
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1.

2.

C/128 ROM Changes

current C/128 ROM set bears the following part numbers. (The
socket number is valid only for original PCBs).

#318018-04 --> BASIC LOW
($S4000-S7FFF, U33) checksum= 9440

#318019-04 --> BASIC HIGH, MONITOR
($8000-SBFFF, U34) checksum= 6F80

#318020-05 --> EDITOR, KERNEL, CP/M
(SCOO0-SFFFF, U35) checksum= EEC4

#318022-02 --> BASIC, MONITOR
($4000-$BFFF, U345 checksum= 09CO

#318023-02 --> EDITOR, KERNEL, CP/M
(SCOO0-SFFFF, U32) checksum= F324

(Note: #5 also contains the C/64 ROM code.)

Each 16KB ROM block contains a small patch area for changes, and
all patches described below have been accomplished such that any
particular change will never affect more than one ROM. Similarly
each ROM contains a revision status byte (at S7FFE, $BFFE, and
SCFFE) which software can test to determine the version of the
host system. The "original"” ROMs contain $00 in these locations
and the ROMs described herein contain $01. Each ROM has had
several changes, as summarized on the following pages.

The following are the differences in the revisions of the BASIC
LOW ROM (S4000-$7FFF) of the C128.

1. LIST and DELETE commands - Previously they did not report as
errors certain non-numeric characters passed as arguments,
such as 'LIST A’. This has been corrected totally in-line
by adjusting a relative branch in the ’'RANGE’ routine.

2. CIRCLE command - Previously an unspecified Y - radius
defaulted to the X-radius value. Howvever. the X-radius
value may have already besn scaled for the X-axis before
the Y-radius default value =wzs :zlculazed. This has been

changed totally in-line by scaling the radii after the
defaults have been established.

3. RS-232 STatus - Previously accessing 3T after RS-232 1I/0
resulted in an incorrsct stztus “eing returned from, and a
zero written to, locaticn S10Al4, :-hs BASIC variable area.
This was caused by BASIC cazlling “he Kernel routine ’READSS’

with RAM bank 1 in context. This has been changed in-line.
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10.

11.

12.

CHAR command - Previously using CHAR with the 80-column text
screen (GRAPHIC mode 5) resulted in RAM, not I/0, access
at locations $D600 and $D601 of RAM bank O (the BASIC text
bank) due to BASIC calling the Editor PLOT routine without
the I/0 block in context. This has been changed with two
patch subroutines.

RENUMBER command - Previously the pass 2 routine, which was
to pre-scan BASIC text and report ’out of memory’ errors,
did not find all errors. This has been changed using a patch
subroutine.

DELETE command - Previously this command did not limit-check
itself when moving down BASIC text. This has been changed
vith a patch subrouitne. In addition, the DELETE command
exited to MAIN via 'JMP’, effectively ending the evaluation
of the current command string. This has been corrected by
substituting an 'RTS’, allowing direct commands like
'DELETE 10: PRINT"DELETED LINE 10"’ to work correctly.

PLAY command - Previously the SID frequency tables were not
exactly NTSC concert pitch. Also, there was no provision for
adjusting the frequency for PAL systems. This has been
corrected by changing the (NTSC) frequency tables, creating
nev PAL tables, and utilizing patch code to select from the
appropriate table as determined by the Kernel PAL NTSC flag.

BASIC ERROR handler - Previously the error-handler did not
clear pending string temporaries when an error was TRAPped.
This has been changed with a patch to reset TEMPT to TEMPST.

The powerup copyright notice has been updated to 1986, which
will serve as an immediate visual indication of the ROM
version. Also, a new notice has been placed at $7FCO.

The ROM signature at location S7FFC and S$7FFD (lo/hi) is
S8DEF.

The ROM revision byte at location S$7FFE, has incremented
from $00 to $01.

The ROM checksum byte at location $7FFF, has changed from
S4C to $61.

The following are the differences in the revisions of the BASIC
HIGH/MONITOR ROM ($8000-$BFFF) of the C128.

13.

RSPRITE and RSPPOS functions - Previously these functions
accepted sprite numbers in the range 9-16. without returning
an error. This has been changed in-line. An 1illegal
quantity error is reported for numbers outside this range.



14.

15.

16.

17.

18.

19.

20.

21.

PRINT USING command - Previously there was an anomaly
involving the use of floating money symbols (’S') and
commas. The command ’'PRINT USING "#,##S.##"; 123.45’, for
example, resulted in the output ’$,123.45'. This has
been changed utilizing a patch subroutine which checks for
the ’$,’ occurrence and substitutes a fill character (_$)
vhenever found.

Relative Coordinates - Previously, a negative relative

co-ordinate for a graphic command resulted in an 1illegal

quantity error. This has been changed totally in-line by

substituting a different subroutine call. This change affects
the BASIC commands LOCATE, DRAW, PAINT, BOX, CIRCLE, GSHAPE,

and SSHAPE. This change also allows negative absolute

coordinates to be accepted (previously they resulted in an

illegal quantity error), although the legal range remains a

16-bit wvalue.

DOPEN and APPEND commands - Previously it was possible to
open two or more disk channels with the same logical file
number without incurring an error report. This has been
changed totally in-line.

MATH package - A change in the (F)MULT routine caused some
rounding errors (such as 2715 = 32768.0001). This has been
resolved in line by changing (F)MULT in a new way.

A copyright notice has been placed, starting at $BFCO.

The ROM signature at location SBFFC and S$BFFD (lo/hi) is
$CDC8.

The ROM revision byte at location $BFFE. has incremented
from SO0 to $O1.

The ROM checksum byte at location SBFFF, has changed from
$3A to SCS.

The following are the differences in the revisions of the
EDITOR / KERNEL / CP/M  ROM ($SCOOO-SFFFF) of the C128.

22.

. 23.

CAPS LOCK Q - Previously the keyboard matrix decode table
caused a lower-case 'Q’ to be passed when the keyboard was
in CAPS LOCK mode. The table has been changed. A newv value
has been substituted for upper-case ’'Q’.

FUNCTION KEYs - Previously the funcion key handler, part of
the SCNKEY routine at CKIT2, did not detect a funtion key
string pending. This has been changed via a patch routine,
which will ignore nev function key depressions until the
string in progress has been output {(i.s.. KYNDX = 0). Also,
DOPFKY now exits via SCNRTS, instead of simply RTSing.



24.

25.

26.

27.

28.

29.

IOINIT system initialization - Previously the RS-232
pseudo-6551 registers were not initialized because these
values are given by the user whenever RS-232 channels are
OPENed. However on the 64, these locations were cleared by
other system routines. So nothing bad happened if you did
not initialize as required. IOINIT on the 128 now works the
same vay as the 64. The registers are now initialized to
default to: no parity, full duplex, 3-line, l-stop bit,
8-bit words and 300 baud, via a patch subroutine.

~

IOINIT PAL system initialization - Adjustments have been
made to the 8563 initialization values for PAL systems. The
PAL horizontal total (register 0) changes from $7E to §7F.
The PAL vertical total (register 4) changes from $27 to $26.
These changes shift the cycle time from 20.320us to
20.032us. This change required a patch subroutine, and a
change to VDCTBL.

BASIN system call - Previously attempting input from a
logical channel to the screen (e.g., via INPUT#) resulted in
line too long errors. This has been changed utilizing a
subroutine patch to preserve bit-7 of CRSV, which serves as
a flag to the Editor that a virtual end-of-line has been
reached. Also, TBLX is copied to LINTMP to correctly locate
the current cursor line for the Editor. Please note that
svitching betveen the 40 and 80-column text screens, opening
and closing windows, or clearing text screens can confuse
logical screen channels. The Editor variable LINTMP ($A30)
is a global, not a local, variable. Users can POKE LINTMP
with the logical screen line number before INPUT%#’s.

OPEN RS-232 system call - Previously it was possible to
receive a carry-set status, normally indicating an error,
wvhen no error existed after OPENing an RS-232 channel. This
has been changed totally in-line by a modification to the
code which checks for the proper X-line hardware states.

LOAD system call - Previously the normal load (a.k.a. SLOW)
routines did not preserve the starting address of any
LOADs, which made the BASIC ’'BOOT "file"’ command form
malfunction on the 1541. This has been changed via a patch
subroutine, which saves the starting address of all LOADed
files at SAL and SAH, the same place the fast (a.k.a.
BURST) load routines do.

DMA system call - Previously the Kernel forced the I/0 block
into the user’s memory configuration a2+ a2ll times. which is
no longer necessary and lizmits the Zunctionalitv of the RAM
expansion cartridge. This has been changed by a ROM patch
routine, which affects Kernel DMA system calls and the BASIC
FETCH, STASH, and SWAP command.
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30.
31.

32.

33.

34.

35.

36.

37.

Also, previously it was possible for an IRQ to occur between
the ’arm DMA’ and ’trigger DMA’ sequences, which caused DMA
to occur with the system configuration in context regardless
of desired configuration. The instructions, ’PHP/SEI...PLP’
have been inserted around the 'JSR’ to DMA RAM code at $3FO.
Applications using the DMA code at $3F0 should do likewise.

Another change has been made made to allow DMA access to all
RAM banks by using the VIC bank pointer found in the MMU RAM
configuration register ($D506, VAl6=bit-6 and VAl7=bit-7).
Applications using the Kernel routine at $FF50 will inherit
these changes automatically. Please note that NMI interrupts
can interfere with DMA acces as they cannot be masked.

A copyright notice has been placed, starting at SCFCO.

The ROM location SCFF8 is reserved for national character
ROM checksums. This does not apply to US ROMs, which contain
SFF here.

The ROM location $CFF9 is now reserved for country codes.
The US ROMs contain SFF here.

Country Code Value in SCFF9
Germany/Austria $S00
France/Belgium $02
Switzerland S03
Finland/Sweden S04
Norway $05
Italy $06
Denmark $Q7
Spain S08
U.S./U.K. SFF

The ROM' location SCFFA and SCFFB (lo/hi) contain the
national character set signature. This does not apply to US
ROMs, which contain SFFFF here.

The ROM signature at location SCFFC and $CFFD (lo/hi) is
S8F76.

The ROM revision byte at location $CFFE, has incremented
from SO0 to $O1.

The ROM checksum byte at location SCFFF. has <hanged from
$C3 to $3C.

The Kernel revision byte at location $FF80 has incremented
from SO0 to $01.
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C/128 developer and documentation notes

DMA interface - It should also be noted that DMA hardwvare is
unreliable at 2MHz clock speeds and consequently the user
must insure 1MHz (SLOV) mode 1is wused before any DMA
operations are performed. Also, NMI interrupts cannot be
masked and should be disabled or somehow avoided. RS-232
operations use NMIs; the remote should be XOFFed or the
channel disabled before DMA operations are performed.

IRQ handler - It is possible for the Kernel IRQ handler to
perform a keyscan when the IRQ is not the Kernel'’s. This
was not changed to avoid problems with older software which
may be taking advantage of the unintentional keyscans.

IRQ and NMI handlers - The Kernel forces the system bank
into context before taking the RAM indirect vectors to the
actual interrupt handler.

SAVE-to-disk - It is not possible to SAVE the last byte of
any memory bank (e.g., RAM at SFFFF), because the SAVE
routine requires you to specify the end of the area to be
SAVEd as the ending address PLUS ONE ($FFFF+1 -> $0000).
This is a problem found on all CBM 65xx systems.

SAVE-to-cassette - It is not possible to save the last page
of any memory bank (e.g., RAM at SFFOO-SFFFF) to tape. The
tape handler hangs with the motor running until the user
STOPs it. This is a problem found on all CBM 65xx systems
except the Plus-4.

SAVE and LOAD - VWVhile program SAVIs correctly save the
16-bit starting address for future LOADs, they do not
save the memory bank.

STOP/RESET monitor entry - It is not possible to enter the
Monitor directly via the STOP/RESET sequence from BASIC and
then eXit back to BASIC without incurring a ‘cold’ BASIC
initialization. The alternative, taking the BASIC ’‘warm’
start route, would result in a system crash if BASIC had not
been properly initialized. If BASIC was running before the
STOP/RESET, you may instead POKE $C1 into location $AQ4
(INITSTATUS) and then eXit.

Monitor ’‘H’ (hunt) command - Because the editor performs
various translations on datz read from the screen, it is not
possible to Hunt for certain CBM characters, such as pi and
all reverse-field characters.

BOX command - Because of :ze algorithm used, 30X has a range
-16384 to +16383 (unscaled). The algorithm uses parameters
that are twice those given and divides down the result
before plotting. Thus :i: is pecssible for very large
(unscaled) positive coorcizz=<es +t2 resul: in large negative
plots. To avoid this use 3TALZing, user range-checking, or
avoid BOX and use either CRiV or CIRCLE commands instead.



10.

11.

12.

13.

14.

18.

19.

20.

21.

RDOT, PEN, and RSPPOS functions - These BASIC functions
return the current pixel cursor, lightpen and sprite
positions, respectively, but the values they return are
unSCALEd. Changing this is easy but would cause problems
for existing applications as well as being incompatible
vith the C64 VSP and the PLUS-4.

FNDEF and GRAPHIC modes - After defining a wuser function,
anything that results in program relocation must be avoided,
such as GRAPHIC ’‘n’ or GRAPHIC CLR. Follov the general
general rule: define GRAPHIC screens first (then SCALE),
then define functions.

GETKEY function - The command ‘GETKEY A’ will accept some
non-numeric keys, such as 'E’, colon, comma, period, 'y,
This also occurs with the command ’GET A’.

PUDEF and PRINT USING - In some USING format fields such as
"S,###.##", the leading ‘S’ or commas are not interpreted
as they are considered not part of the numeric field.

OUT of MEMORY ERROR - It is possible to hang the system with
this error from a running program when there is insufficient
memory to contain the string representation of the original
line number where the error occurred.

MATH package - The binding of operators is such that unary
minuses are evaluated after povers. This results in NO error
vhen equations of the form (=47.5) are evaluated (square
root of a negative number).

BASIC DOS commands, such as DOPEN and APPEND, 1limit
filenames to 16 characters maximum. However. when the name
string includes the filetype, such as "LONGLONGLONGLONG, P",
BASIC reports a FILENAME TOO LONG error.

CIRCLE command - In multicolor mode, CIRCLE calculates
the default Y-radius based upon twice the  X-radius.
This is done in order to maintain compatibility among the
Cé64 VSP, PLUS-4, and C128.

TAPEs written in FAST mode are occasionally hard to read in
SLOV mode. Users should take care tc use tapes only in SLOW
(1MHz) mode so that the tapes can be read on PETs, 8032s,
Cé4s, etc.



1541-I1 ROM Differences

The following list describes the differences betwveen the ROMs in the
1541 (-05) and 1541-II (251968-03). Please note that this ROM will
not work in older 1541 boards which require different sized ROMs.

1. SAVE-@ (SAVE with replace) - The variable NODRV has been
changed to a 16-bit addressable variable. The STLBUF routine
steals the buffer locked by drive one.

2. Device Not Present - TSTATN now clears IRQ which makes
serial bus "device not present" errors more reliable.

3. IRQ disable - Decimal mode is now set (SED) before disabling
IRQs (SEI).

4. DOS patches - Block read (B-R), formatting, relative file
handling and disk-full error handling have been changed
slightly to enhance reliability.

5. A new copyright notice has been zddec.

6. The ROM checksum adjustment byte at $C001 is now $EO.

7. The ROM checksum adjustment byte at SFFE5 is now SEB.



1541C ROM Differences

The following list describes the differences between the ROMs in the
1541 (-05) and 1541C (251968-02). Flease note that this ROM will
not work in older 1541 boards which require different sized ROMs.

1. Density table - The bit cell density table, TRKNUM, has been
extended from 35 to 40 to enhance reliability.

2. SAVE-@ (SAVE with replace) - The variable NODRV has been
changed to a 16-bit addressable variable. The STLBUF routine
steals the buffer locked by drive one.

3. Device Not Present - TSTATIN now clears IRQ which makes
serial bus "device not present" errors more reliable.

4. IRQ disable - Decimal mode is now set (SED) pefore disabling
IRQs (SEI).

5. DOS patches - Block read (B-R). stack operation, relative
file handling and disk-full errcr handling have been changed
slightly to enhance reliability.

6. A new copyright notice has been added.

7. The ROM checksum adjustment by:te at $CO0. is now $46.
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Following

kernel ROMs.

is a

SX-64 ROM Changes

list of the differences between the C64 and SX-64

The BASIC ROMs of these two machines are the same.

There are quite a few modifications to the kernel ROM however:

Kernel

Address

2E479-%E493

$E4AAC
$E4D3-%E4DC
$ES535
$E57C-$ESFS
$ESEF
$ESF4—$ESF5
$E622-$E623
$EAOQ7-$EA12
»

$ECDS-$ECDA

$EF94-$EF96
$FODB-$FOE6

$F387
$F4B7

$F5F9

(58489-58515)

(58540)

(58579-58588)

(58677)

(58748-58869)

(58863)

(58868-58869)

(58914-58915)

(59911-59922)

(60633-60634)

(61332-61334)

(61656-61670)

(62343)

(62647)

(629689)

Alteration

The power up message has been changed
to show SX-64 instead of Commodore,
and v2.0 instead of v2.

Also in power up message.

Added routine replacing blank memory.

New cursor color (blue instead of lt. blue).

Set screen pointers routine.

Input from keyboard routine (branch).
New address for Shift-Run/Stop.

New address for retreat cursor routine.
Change to élear screen-}line routine.
New default screen and border colors.

Jump from routine to added routine at
location $E4D3 (58879).

New default string for Shift-Run/Stop:
LOAD™%",8 <ret> RUN <ret>.

Changed branch in open file routine.
Changed low byte of a JSR in load routine.

Changed branch in save routine.
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CHAPTER 5

C64 Tools

INTRODUCTION

This program allows you to easily create and mocdify sprites on the 64 or
in the 64 mode of the 128. Many features which allow easy manipulation of
the sprites are included. There are also commands that will nelp you use
the sprites that you have created in other programs.

GETTING STARTED

If you are using the 128, go into 64 mode. Run the pregram by typing
LOAD "SPRED",8 and Return. Once the program has loaded, :ype RUN and
press Return.

The Screen Format

The screen is divided into 4 work areas. The large 5ox on the left of
your screen is the sprite editing area. This box is 24 x 21 and shows the
complete sprite that you have created.

The work area in the upper right corner of your screen Is the status box
and shows the current settings for your colors, color mocs. X-v expansion and
the range for sprite loading and saving.

The lower right corner of you screen shows the sprite as it would actually
appear in you application program.

The work area at the bottom of your screen is the command box. Also

shown here are the row and column position of the cursor n the sprite, the
cursor color, sprite number, sprite mode and other information.
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CREATING A SPRITE

To create a sprite, move the cursor around in the sprite editing area with
the cursor keys. Use the period-key to turn on a pixel or the space bar to
turn off a pixel. Change colors with the F1 and F7 keys.

If you make a mistake and get stuck in a command prompt, just hit the
Run/Stop key. Run/Stop means oops!

If you forget a command, just press the H key and a a1elp menu will appear
which shows all the commands that the Sprite Editor will accept. When you
are done looking at the help menu, press Run/Stop to exit.

Up to 208 sprites may be created and managed at once by the Sprite
Editor. To edit a particular sprite press E followed by the number of
the sprite.

Saving a Sprite

To save a sprite, press F6. A sprite may be saved as binary data, as
6502 assembly source code or as BASIC data statements.

Press B to save the sprites as binary data which can be loaded back into
the editor later. You must enter either a sprite number or a load address.
The extension ".B" will be added to the file name you provide.

Press S to save the sprites as assembly source code bYte statements. The
extension ".S" will be added to the file name you provide.

Or press D to save the sprites as BASIC data statements. You can append
the data statements to an already existing program or save them alone. You
must enter the BASIC starting line number and line increment. If you save
the sprites as BASIC data, the extension ".D" will be added to the file
name.

Whatever method you use to save a sprite, you must enter a file name.
Also be sure that the range parameter is set correctly in the status box.
If the range parameter is set to 000-003, only sprites 0-3 will be saved.

If you want to save your work and come back to do more editing later,
you must save your sprites as a binary type file.

Loading a Sprite

To load a sprite, press F8. Only binary sprite files can be reloaded
into the Sprite Editor. Next enter the type of load you want to do by
pressing R, A or L.
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Press R to load the sprites only into the currently selected range.
Press A to load all the sprites that were saved starting at the beginning
of the current range. Or press S to select the sprites you want to load.
If you press S, you will be able to accept or reject each sprite as it is
loading.

NOTE: You do not need to type the file name extension to re-load your
sprites.

The Directory

To view the directory, press F4 and then enter $ {dollar sign), Return.
When you press F4, a DOS command line appears. In addition to viewing the
directory, you can send disk commands such as scratch or rename to your
disk drive. For instance to scratch a file, enter S0:<file name>.

EXTENDED MODES

Most of the time you will want to edit just one sprite at a time. In
that case you would use the single sprite mode of the Sprite Editor.
But the Sprite Editor will allow you to join or overlay sprites as well.
In addition, the extended view mode of the Sprite Editor will allow you to
create simple animation sequences.

Joined Sprite Mode

To activate the joined sprite mode, press J. SPRED will prompt you to
enter the size of the sprite you want to create . Joined sprite mode will
allow you to make a compound sprite up to 4 times as big as a normal sprite.
It does this by attaching the sprite data of two or more consecutive sprites
at the edges.

A joined sprite may be as big as 48 x 42. You cannot see a sprite this
big all at once in the sprite editing area. However you can use the cursor
keys to reposition the edit area. The edit area will scroll as needed to
any position over your compound sprite.

Overlaid Sprite Mode

To activate overlaid sprite mode, press 0. SPRED will prompt you to
enter the number of sprites to be overlaid. Overlaid sprite mode will allow
you to create a special compound sprite in which one sprite appears directly

on top of another. This technique provides a vay to create a sprite with
more colors than are usually allowed.



This trick is accomplished by selecting one color set for the sprite on
top and a differing set of colors for the spriteunderneath. Wherever you
can see through the sprite on top (that is, wherever a sprite pixel is set
to the background color), you will be able to see the colors of the sprite
underneath. :

ANIMATION

You can use the sprite editor to create simple animation sequences. Each
sprite that you define will represent one frame in your animation. Your
sequence can have up to 208 frames, although smooth animation can be created
with as few as four frames.

To view the animation, use R to set the range of your sequence. Then
press V and select the animation type - either oscillate or rollover.
Rollover will show each frame in your sequence and then start over at the
first frame. Oscillate will show each frame in your sequence and then
reverse the order back to the first frame. Next select the number of
frames/sprite. This setting controls speed of playback. The bigger the
number, the slower the playback.

Remember, the V command will playback only the frames specified by the
range parameter. If your range is set to 000-000, you are not going to see
anything!

Extended View Mode

To activate extended view mode, press Shift-V. Extended view mode will
allow you to create animation sequences that control up to eight different
sprites in each frame with up to 638 frames. This is the only way to create
an animation sequence vhich contains a joined or overlaid sprite.

When you activate extended view mode, the screen changes. The sprite
editing area disappears and becomes the animation playback window. A set of
sequence data is shown in the lower right of your screen.

Each sequence frame may contain up to eight sprites. Hence, there are
eight slots in the sequence data area. Enter the sprite number (0-207)
and the x and y coordinates of the sprite in one of these eight slots.
It is not necessary to fill all the slots.

To enter the frame sequence data, first select a sprite number by
pressing E and entering a sprite number, 0-207. Next enter a number, 1-8,
for the slot in the sequence data area that you wish to fill. The sprite
number will appear in the # column of the sequence data slot you have
selected. Now use the cursor keys to position the sprite at the X,y
coordinate that you want. When you press the cursor keys, your sprite
will move in the animation playback window.

When you have finished defining the sequence data for one frame press
Shift + (plus sign). You may then enter the sequence data for the next
frame. When all your frames are defined, use V to playback the animation
sequence as described above under "Animation".
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SPRED Command Summary

F1 - Increment thru Sprite colors I - Insert =z column
F3 - Increment thru Multicolor 1 D - Delezz z column
F5 - Increment thru Multicolor . Shift I - Inser: a2 row
F7 - Toggle thru Cursor colors Shift D - Dels:ie a2 row
INS/DEL - Insert or delete space
F2 - Change background color 1 - Edit Sorize 1 in overlay mode
F4 - Directory and disk commands 2 - Edit Sprite 2 in overlay mode
F6 - Save Sprite range to disk 3 - Edit Sprite 3 in overlay mode
F8 - Load Sprites from disk 4 - Edit Sprite & in overlay mode
" - Redisplay grid in overlay mode
X - Toggle expansion in X
Y - Toggle expansion in Y Home - Move cursor to top left
M - Toggle Multicolor mode corner of grid
Home Home - Move cursor to top left
S - Enter single Sprite mode of +hole Sprite
J - Enter joined Sprite mode Shift Home - Clear the Sprite
0 - Enter overlay Sprite mode Return - Move cursor to left side
+ - Go to next sprite G - Toggle global mode
- - Go to previous sprite H - Help
E - Edit Sprite # < - Toggle repeat key
R - Set Sprite range B - Change border color
N - Toggle number/color for
Space - Erase at cursor status display
Period - Fill at cursor or drav a
line if origin is set
L - Set line origin F - Flip a Sprite on y-axis
Shift L - Cancel line Shift F - Flip z Sprite on x-axis
Shift A - And a Sprite
C - Copy a Sprite Shift 0 - Or a Sprite
Shift C - Copy a range of sprites Shift R - Reverse a Sprite
Shift S - Swap current Sprite
Run/Stop - Return to edit mode
V - View a Sprite sequence (Animate)
Shift V - Activate extended view mode
Extended View Mode Commands
Shift V - Return to single sprite mode + - Move *2 next Sprite
E - Bdit a given sprite - - Move <o previocus Sprite
Shift E - Edit a given sprite Shift + - Movs 1o next sequence
Shift - - Move :o previous sequence
1-8 - Enter sequence data for
sprite priorities 1-8
0 - Turn current sprite C - Copyv given sequence to
off (except #1) tc the current one
R - Set sequence range Shift C - Copr sequence range
Z - Zero range of sequences F8 Lecad or Save sequences
Shift Z - Zero all sequences V - View current range of
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CHARACTER EDITOR
(CHRED)

INTRODUCTION

This program allows editing of single characters, or editing four
characters at a time (a 16 bit by 16 bit character). When editing
expanded chzractes, all character editor commands are adjusted to operate
on the expanded character. More details on expansion can be found under

the X(pand) command.

SCREEN FORMAT

The screen is basically divided into five areas by the character
editor program. The first is the large character creation box. Here the
character is formed by using the "*" and " " symbols. In this box, an
entire character is represented. ’

The second area is the information box. Current character parameters
are displayed here. Also, when a command needs a parameter to operate, a
cursor will appear at the appropriate place in this box.

The third area is the strip below the creation box. Here is where the
entire current character set is displayed. Also, the character currently
being edited is highlighted in black.

The fourth area is the display area, where the current character
appears.

The fifth area is the command menu, where most of the commands are
displayed.

General Notes: The first letter of a command is enough. When a command
requires an input (like character number), a cursor will appear in the
information box. Type the answer there, ending it with a return. If you
type an incorrect letter, use the delete key. If your response is
illegal, the program will ignore it, keeping the old wvalue of the
parameter.
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(CHRED) cont.

THE INDFORMATION BOX

The information box contains the following information:

PARAMETER POSSIBLE VALUES
1. Character number 0-63
2. MName of current file .any 5 letters
3. Assumed address any 4 digit hex number
4. Range 0-63
5. Type of character displayed HIRES or MULTI
6. Foreground color any of the 16 colors
7. Multi-color register 0 any of the 16 colors
8.  Multi-color register 1 any of the 16 colors
9. X expand YES or ND

10. The bottom blank line of the information box is used for other
command inputs that don't need to be continually displayed.
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11.
12.
13.

14.
15.

16.
17.

(CHRED) cont.

COMMANDS

E(dit) : requests a character number from 0 to 63. That character
becomes the current -character. The current appearance of the
character is displayed both in the creation box and the current
display area.
N(ext character) : selects the next character as the current
character.
T(ype) : selects between displaying the current character as a hires
(h) or a multi-color (m) character.
M(ove here) : asks for a character number. That character is copied
into the current character. Note that this operation destroys the
current character.
C(olor) : allows choice of colors. A cursor will appear at each of
the color parameters in turn. Type the three letter abbreviation for
the color of your choice for each register in turn.
X(pand) : selects either 8 bit by 8 bit characters or 16 bit by 16
bit characters. Answer YES or NO (or Y or N) to select expansion.
When expansion is selected, four contiguous characters will be
treated as a single entity for the purpose of all commands. The
creation box will be expanded. The characters are edited in the
following format. ~ .

1 3

2 4
F(ont) : masking function from the Commodore 64 ROM. The program
asks if you want to mask all the characters. Answering Y replaces
the current character set with the upper case character set from
ROM. 1If you answer N (or just hit RETURN), the program will ask for
& character number (from 0 to 63). That character from FOM will be
copied into the current character. :
R(ange) : sets a range of characters for use with SAVE, LOAD, BYTE,
and DISPLAY commands. The form is ##:## (i.e. 0:12), for first and
last characters to be affected by an operation.
O(r) : like move, but doesn't erase the current character first.
A(ddress) : this command selects the assumed address of the character
data. This is used when the characters are saved. If they are
relocaded by a BASIC lcad command, that is where they will load.
S(ave) : asks for a file name, then saves the current range of
characters to disk, as a program file using the assumed address.
L(cad) : asks for a file name, then loads the current range of
Characters from disk into the work area from that program file.
B(yte) : asks for a file name, then saves the current range of
characters to disk, as a sequential file compatible with Commodore's
Assembler Development System.
Q(uit) : exits the program.
V(alue) : displays the values of the bytes which make up the current
Character. These values appear next in the character display area.
This display lasts until any key is hit. Then the normal character
display reappears.
H(ex flag) : toggles whether the V(alue) display will be in decimal
or in hex.
F3 : step through possible screen colors.

.
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(CHRED) cont.

EDITING QOMMAND KEYS

These commands operate on the current character in the creation box.

1
2

L = V]

5.

7.
8.

10.
11.
12.
13.

14.

* : places a dot at the current cursor position.

SPACE BAR : places a space (removes a dot) from the current cursor

position.

CRSR RIGHT : moves the cursor one position to the right.

CRSR LEFT : moves the cursor one position to the left.

CRSR UP : moves the cursor one line up.

CRSR DOWN : moves the cursor one line down.

RETURN : moves the cursor to the start of the current line.

HOME : moves the cursor to the top left corner of the character.
CLR : erases the current character.

RVS : reverses the current chzracter.

INST : moves all dots on the current one place to the right.
DEL : moves all dots on the current line one place to the left.
+ : moves all lines from the current line to the bottom line one
down.

= : moves all lines from the current line to the top line, one

up.

QOLOR QODES
BLK WHT RED CYN PUR GRN BLU YEL
ORN BRN RD2 Gyl GY2 GNL BL2 GY3

line

line



SIDMON 64

SIDMON is a program that allows you to create sounds using the 6581
Sound Interface Device of the Commodore %4. It is difficult to experiment
with SID sound parameters by poking from BASIC. SIDMON does all the poking
for you making it easier to create the sound you want.

SIDMON commands are usually the first letter of the register name. 1In
some cases the letter is already taken by another command, so the second

letter is used instead. The proper command letter will be highlighted in
reverse on the screen.

The most important command is Gate. Press G + to hear the sound you
have created. This "gates on" the currently selected voice. Press G - to
turn the sound off.

The sound you hear depends on the data values in the various SID
registers. Here is a summary of those registers.

Frequency and Envelope Control Registers

Frequency - This register sets the number of sound waves per second
produced by SID. A high number in this register produces
a high pitched tone. A small number produces a lower tone.

Pulse Width - This register forms a number which linearly controls the
pulse width when a pulse wave form is selected.

S T
pulse width

Attack - The attack register determines how rapidly the output of the
voice rises to peak amplitude after the voice is gated on.

Decay - The decay cycle follows the attack cycle. The number in the
decay register determines how rapidly the voice falls from
peak amplitude to the selected sustain level.

Sustain - The sustain register determines the amplitude level of the
sustain portion of a sound. The sustain will last as long
voice is gated on.

Release - Release is the final phase of a sound. The number in this

register determines how rapidly the voice falls from peak
amplitude to zero after a voice is gated off.
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Master Volume - The master volume register selects one of 16 overall

volume levels Zor the final composite sound.
Volume O is off. Volume 16 is loudest.

The ADSR enevlope registers de-ermine how a sound changes in amplitude
(volume) over time. By adjusting the values in these registers you can
adjust the tonal quality of a sound.

MOCHHCCwYX >

The ADSR Envelope

Master volume level

|
\\\\\\\\\\4Sustain volume level

I
|
l I
l | l
A | | | B
I l |
| I i

Attack Rate Decay Release Rate
Rate

TIME A=Gate on (1)
B=Gate off (0)

Voice Control Register Bits

Gate -

Sync -

Ring -

When the gate bit for a voice is set to one, the attack-
decay-sustain cycle begins. When the gate bit is reset to
zero, the release cycle begins. To hear a sound you must
"gate on". Press the G key followed by the + key.

When sync is set to one, the frequency of the current voice
is synchronized with another (1 with 3, 2 with 1, 3 with 2).
This allows more complex harmonics and "hard sync" effects.

When the ring bit is set to one, the triangle waveform of the
current voice is replaced with a ring modulated combination of
the current voice with another (1 vith 3, 2 with 1, 3 with 2).
Ring modulation is used for bell and gong sounds.

Triangle - The triangle bit selects the tringle waveform (A.) for

the current voice. The triangle waveform has a mellow,
flute-like quality.
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Sawtooth - The sawtooth bit selects a sawtooth waveform (M)
which has a brassy timbre.

Pulse - The pulse bit selects the pulse waveform (Ju) for the current
voice. The timbre of the pulse waveform will vary depending
on the contents of the pulse width register from a reedy,

nasal sound to a bright, hollow sound.

Noise - The noise bit selects a random signal (¥ ) for the waveform
vhich changes at the frequency of the current voice. This
can be used to produce hissing or rumbling noises.

Filter Control Registers

Filter - When set to zero, the filter is disabled. When set to a one
the selected voice is processed through a filter which alters
its harmonic content. SID has only one filter. You may route
any or all of the voices through it.

Resonance - This register controls the resonance of a filter.
Resonance is a peaking effect which emphasizes frequency
components at the filter’s cutoff frequency. A higher
number will create a sharper tone.

Cutoff - The data in this register will linearly control the cutoff
frequency of the filter on the current voice.

Low Pass - When set to a one, this selects a low pass filter. All
frequency components-above the cutoff will be attenuated.
This procudes a full bodied sound.

Band Pass - Vhen set to a one, this selects a band pass filter. All
frequency components above and belov the cutoff will be
attenuated. This procudes a thin, open sound.

High Pass - When set to a one, this selects a high pass filter. all
frequency components below the cutoff will be attenuated.
This procudes a tiny, buzzy sound.

Cut 3 - VWhen set to a one, this removes voice 3 from the audio path.
You should set the cut-3 bit when using voice 3 for
modulation purpose to prevent unwanted output from voice 3.
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SIDMON Command Keys

To use SIDMON, set the parameters you want in the SID registers and
use G + to "gate on" the voice you want to hear. 4All the SIDMON commands
are one or two-key combinations.

The command keys are highlighted in reverse on the SIDMON screen.
When you press a command key it appears on the "MODE" line at the top of

your screen.

Below is a list of SIDMON commands.

CLR/Home - This completely resets SIDMON. All SID registers will be

F1, F3,

set to their default values. Any changes made are lost.

F5 - The function keys select the voice that you are currently
working on. F1l is voice one. F3 is voice 2. FS is
voice 3. The current voice is displayed on the "VOICE"
line at the bottom of the SIDMON screen.

Plus/minus - The plus/minus (+/-) keys lower and raise the values in

the register selected. For instance to raise the
frequency of the current voice, press F followed by +.

M and D - The M and D keys are used to multiply and divide the value

F - The F key is used to select the frequency of the current voice.
Follow this key with either +, -, M or D to change the frequency.

P - The P key is used to select the pulse width of the pulse (or
square) waveform. Folow this key with +, -, M or D. Remember,

in a register by 2. These keys work only on frequency and
pulse width. For instance to double the frequency, press F
followed by M.

pulse width has no effect unless you use the pulse waveform.

ADSR -

Y and I

0-4 -

These keys select Attack, Decay, Sustain and Release. Follow
the A, D, S or R keys with + or - to change their value.

The G key is used to "gate on" or "gate off" a voice. To hear
the voice you have set up, press G followed by +.

- These keys select sync and ring. Press Y followed by + to
turn on sync for the current voice. Press I followed by +
to turn on ring modulation for the current voice.

The number keys 0 to 4 select the type of waveform for the
current voice. Press 1 for triangle. Press 2 for sawtooth.
Press 3 for pulse. Press 4 for noise. The 0 key will turn
off all the waveforms. Only one wave type can be tuned on at
a time.
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As

- The T key is used to send the output of the current voice
the SID filter. Press T followed by + to enable the filter.

- The U key is used to set the cutoff frequency of the SID
filter. Press U followed by + or minus -0 adjust this

register.
the filter

Remember the cutoff frequency has no effect unless
is enbled for the current voice.

- Resonance is set by pressing the E key followed by + or -.
Resonance values have nc effect unless the filter is enabled.

- Use the V key to adjust the overall volume level. Press V
followed by + or - to raise or lower the volume.

an experiment, try re-creating this sound sample:

MODE:

FREQUENCY
4968
5000
5032

ATK DEC SUS
1 3 13
1 3 13
1 3 13

FILTER:
0
0
0

**%  SIDMON 1.4 %%
PULSE WIDTH

1024

2048

3136

RLS GATE SYNC RING *
10 1 0 (O
10 1 0 0 oo
10 1 0 0o ..l

RESONANCE: 0

+/- UP/DN/ON/OQFF

LOW BAND HIGH CUT D DIVIDE BY 2

0 0

0 0 M MULTIPLY BY 2

MASTER VOLUME: 15

CUTOFF FREQUENCY: O

VOICE (F1,F3,F5): 1
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CHAPTER 6

64 Fast Load #1

Hardware: C64 with a 1541 or 1571

1) 2x speed up, no screen blanking

2) Full error checking

3) Loader resides at $c000-%$c318 or
can be reassembled.

Normal LOAD time Fast Load #1 LOAD
for 112 blocks time for 112 blocks
1 min 17 sec 39 sec

Known bugs: Will not work with MPS-1200 printer

Fast load #1 works by downloading code to the disk drive. This gives
us a quick and dirty DOS to load files. The general purpose Commodore
DOS is not needed. Instead, we can work with the drive’s job queue
directly and use our own serial handshake.

Once all the routines are in place, the user calls the fast load.
The first track and sector of the file to be loaded should be in the
x and y registers respectively.

On return the carry flag is set if there was a problem with the load.
If the load was successful, the carry flag is clear.

The code that does the loading resides in the $c000 block. Because
of this, the load will fail if the load address of the file is in the
$c000 bliock. So if you want to load a file into this area , You will
have to reassemble the fast load to run in a different area of memory.



INSe

LINE#®

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055

PAGE 0001

LocC

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
000¢
0000
00G0
0000

CODE LINE

i SCDO, "INSTRUCTIONS

i 2/15/85 °
AR A AL e I TIT T T T LT YT Y T ¥ TP uppgipiry ey eprpppepn
*n INSTRUCTIONS FOR INSTALLING ..
e 1541-FASTLOAD ROUTINE Lt

i
g
.
i
i
i
0
‘
i
i
’
‘
i
'
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
0
i
i
i
i
i
i
i
i
‘
i
i
i
‘
i
’
‘
'

II'...l.’l......b’l".'.‘(......0."..0.'.0..

BY MATT BLAIS

AR A A AL S L2l RITTRT TR Y TI P ggnpey

e FILE DESCRIPTION »e
(XL 2 2222222 22T AT TR TR YT LY T PR

‘FLOAD&4. S’

FLOAD64 § 18 THE 6502-ASSEMBLFR SOURCE CODE FOR THE

C-64 END OF THE FAST-LOADER. IT IS CURRENTLY ASSEM-

BLED AT $C000. AND USES ZERO-PAGE MEMORY STARTING AT $0002
IT CAN BE RE-ASSEMBLED TO RUN ANYWHERE IN MEMORY.

‘FLOAD15S41 S

FLOAD1541. 8 IS THe 6502-ASSEMBLER SOURCE CODE FOR THE
1541 END OF THE FAST-LOADER. IT IS AND MUST STAY AT
80300 IN THE DRIVE. THE ASSEMBLED CODE GETS STUCK
ONTO THE END OF THE C-64 PROGRAM, AND WHEN THE C-44
PROGRAM RUNS, IT TRANSFERS THE DRIVE CODE INTO T!E
DRIVE.

‘FL6AC.OBJ’, ‘FL1S OBJ’

THESE ARE ASSEMBLER OUTPUT FILES AND ARE ONLY USEN
TO CREATE THE BINARY IMAGES OF T!{E PROGRAMS.

‘FL64.BIN'

THIS 1S THE ASSEMBLED C-64 CODE FOR THE FAST-LOADER,
CURRENTLY SITTING AT $CO00

‘FL1S.BIN'

THIS IS THE ASSEMBLED 1541 CODE., AT $0500. TO COMPLEIE
THE FAST LOADER, THIS CODE IS APPENDED ONTO THE END OF
THE C-44 CODE.

EORP—



INSe

LINE®

00001
00002
00003

00005
00007

00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021

00023
00024

00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055

PASE 020

(Weld

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
000C
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
000¢C
0000
0000
0000

CODE LINE

+ 8CDO. "INSTRUCTIONS "

;2715785 -
.."..QQ........'.Q.......’."..'0...'.'.0...
. INSTRUCTIONS FOR INSTALL ING o
.. 1541-FASTLOAD ROUTINE o

-~s.§‘~.~.ax~n-~»~.-~.~.-...-.~..~‘.o.—y.Q.\-Q.b-...q»~a-q.s.~.~vw-.'~.-.s--."~.-w-r~-.-.<y

..Q...'....'.'....‘.’."‘C...0...0....0...00.

BY MATT BLAlS

(4444 A 224 s 2 XTI RYTLY Y VYW

. FILE DESCRIPTION »e °-

BRGSO ERIRGRR RN NSNS RRLES
‘FLOADé&4. 6 ¢

FLOADG4. & IE THE 6502-ASSEMBLFR SOURCE CODE FOR THE

C-64 END OF THE FAST-LOADER. IT IS5 CURRENTLY ASSEM-

BLED AT $CO00. AND USES 2ERO-PAGE MEMORY STARTING AT 8000z
IT CAN BE RE-ASSEMBLED TO RUN ANYWHERE IN MEMORY.

‘FLOAD1S41.6"

FLOAD1541. 6 IE THe 6502-ASSEMBLER SOURCE CODE FOR THE
1541 END OF THE FAST-LOADER. IT 1§ AND MUST STAY AT
80500 IN THE DRIVE. THE ASSEMBLED CODE OETS STUCK
ONTO THE END OF THE C-64 PROGRAM, AND WHEN THE C-64
PROGRAM RUNS. IT TRANSFERS THE DRIVE CODE INTO T!{E
DRIVE.

‘FL6AC.OBJ’, ‘FL1S OBU’

THESE ARE ASSEMBLER OUTPUT FILES AND ARE ONLY USED
TO CREATE THE BINARY IMAGCES OF T!{E PROGRAMS.

.

‘FL6A.BIN'

THIS IS THE ASSEMBLED C-64 CODE FOR THE FAST-LOADER.
CURRENTLY SITTING AT 8CO00

‘FL1S. BIN’

THIS IS THE ASSEMBLED 1541 CODE. AT $0S00. TO COMPLEIE
THE FAST LOADER, THIS CODE IS APPENDED ONTO THE END OF
THE C-é64 CODE.




INS»

LINE#

00056
00057
000S8
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107
oo108
00109
00110

PAGE 0002

Loc

0000
0000
0000
0000
0000
0000
000C
0000
0000
0000C
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0060
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0oo0C
0000
000C
0000
0000
0000
0000
000C

CODE

‘FL. C000"

THIS FILE IS THE C-64 CODE WITH THE ASSEMBLED 1541 CODE
ALREADY APPENDED TO IT. THIS IS A READY-TO-RUN BINARY
FILE AT $C0O00

REREERPRRBRRRARRRRRRRARERRBRRERRRR

L] USING THE FAST-LOADER *»
(L2222 YT 22T TR RN TN Y Y Y Y v ven

THE FAST-LOADER CONSISTS OF TWO SEPARATE PROGRAMS:

ONE PROGRAM IN THE C=64 CONTROLS THE LOADING PROCESE. AND
ANOTHER PROGRAM IN THE 1541 SENDS OVER THE FILE THAT

18 BEING LOADED

THE 1541 CODE SITS IMMEDIATELY AT THE END OF THE C-64
CODE. AND WHEN THE PROGRAM IS RUN., IT TRANSFERS THE 1541
CODE INTO THE DISK DRIVE AND EXECUTES IT

TO USE THE FAST LOADER:

FIRST LOAD THE FILE ‘FL.CO00‘ WHICH IS BOTH THE C-&4 CODE
AND THE DRIVE CODE

YOU MUST KNOW THE STARTING TRACK AND SECTOR OF THF

FILE YOU WISH TO FAST-LOAD. THE STARTING TRACK # GOES INTO
THE . X RECISTER. AND THE SECTOR # INTO THE .Y REGISTER:
IF YOU DON‘T WANT TO USE T!!E DEFAULT TRACK AND SECTOR
WHICH ARE SET UP IN THE FIRST TWO LINES OF THE PROGRAI1.
THEN ENTER THE CODE AT $CO04 WITH THE . X AND .Y REGISTERS
CONTAINING THE STARTING TRACK AND SECTOR. ENTERINC THE
CODE AT #CO04 WILL SET THE DRIVE NUMBER TO 8: IF YOU WANT
TO USE A DIFFERENT DEVICE. LOAD THE ACCUMULATOR WITH THE
DEVICE NUMBER (ANL . X AND Y WITH THE STARTING TRACK &
SECTOR) AND ENTER THE CODE AT $C006. IN ALL CASES: THE
ENTRY SHOULD BE VIA A JSR INSTRUCTION.

THE FAST-LOADED FILE WILL ALWAYS LOAD
TO THE ADDRESS SPECIFIED BY IT‘S FIRST TWO
BYTES WHEN YOU USE THIS FAST-LOAD PROGRAM!'

ERROR-TRAPPING:

WHEN THE FAST-LOAD IS FINISHED, IT WILL RETURN

CONTROL TO THE CALLING PROGRAM. IF THERE WERE

NO ERRORS DURING Ti{E LOADING PROCESS. THE CARRY
FLAG WILL BE CLEAR AND THE ACCUMULATOR WILL BE

ZERD. IF THE CARRY IS SET (AND . A IS NON-ZERO),
THEN AN ERROR OCCURRED. THIS COULD BE EITHER A
KERNAL ERROR (SUCH AS ‘DEVICE NOT PRESENT ‘)., OR
A DISK READ ERROR IF A KERNAL EKROR OCCURRED,

BIT-7 WILL BE SET IN THE ACCUMULATOR.



INS» PAGE 0003

LINE® LOC CODE LINE

00111 0000 i USE THE KERNAL ‘READST‘ ROUTINE TO DETERMINE
00112 0000 i WHAT ERROR OCCERRED IF THE

00113 0000 i ERROR OCCURRED WHILE READING A DISK SECTOR. BIT-7
00114 0000 i OF THE ACCUMULATOR WILL BE CLEAR, AND THE VALUE
00115 0000 i CONTAINED IN . A WILL BE THE DISK JOB-GUEUE

00116 0000 i ERROR CODE (SEE TABLE). TIIE TRACK AND SECTOR
00117 0000 i WHERE THE ERROR WAS DETECTEL ARE IN THE VARIABLES
00118 0000 i ‘TRACK’ AND ‘SECTOR ', WHICH ARE AT 80002 AND
00119 0000 i 80003 IN THE CURRENT VERSION OF THE FAST-LOADER
00120 0000 i THE DRIVE WILL NOT ‘KNOCK‘ IF AN ERROR IS DETECTEL
00121 0000 i DURING THE LOAD

00122 0000 i

00123 0000 i

00124 0000 i BRERARRRARRERRARRRRRBEBREBREERE DR AR RN

00125 0000 P 1) TABLE OF ERROR CODES *e

00126 0000 AR T Y TT TR TR R T TR e Y T T T L T T Ly vy

00127 0000 i

00128 0000 i CODE DOS ERROR # MEANING

00129 0000 i

00130 0000 i 0 [o] ( OF. = NO ERROR )

00131 0000 i 2 20 NO HEADER-BLOCK

00132 0000 i 3 21 NO SYNC

00133 0000 i 4 22 NO DATA-BLOCK

00134 0000 i S 23 DATA-BLOCK CHECKSUM ERROR
00135 0000 i 9 27 HEADER-BLOCK CHECKSUM ERROR
00136 0000 . i1 29 DISK ID MISMATCH

00137 0000 i

00138 0000 ;

00139 0000 i® END @

00139 0000 i

ERRORS = 00000
END OF ASSEMBLY



FLOAD1341 & .

LINES LOC

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
000446
00047
00048
00049
000350
00051
00052
00053
00054
00055

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
OO0BS
00B&
00B7
00B8
00B9
00BA
OOBB
00BC
O0BD
O0BD
00BD
00BD
00BD
00BD
00BD
00BD
00BD
O0BD
OOBD
OO0BD
00BD
OOBD
00BD
OOBD
O0BD
OOBD
OOBD
OO0BD
O0BD
OOBD
00BD
0500
0500
0500
0502
0504
0506
0509
0509

CODE

A9 00
85 BS
A9 10
8D 00 i8

. PAQGE 0001

LINE

i SCDO. "FLDAD1541 S"
i@/14/85

i

L2222 22 T2 IT T LT T L T2 T T Y H VPP ppnnyy 3% oopeprgupeppn
aes 1541-END OF FAST-LOADER: BY MATT BLAIS ess

; saw ( WITH ERROR-CHECKING ) ans V.2
H Qllil.i..IQQQQQQQQQQGO}'QQQO..QQ.QCCOQAQ:..QOGIGQG
;i  <<C IN THE DISK DRIVE >>>
PB = $1800 i SERIAL 1/0 PORT.
JOBS = 800 i JOB QUEUE.
HDRS = 806 i T/8 FOR JOB QUEUE.
b
#=¢BS
WAITRK sme+i i TRACK (,8EC) WAITING IN BUF2.
WAISEC #ma+i

TRACK @=maei
SECTOR e#me+i
DATA *mas]
INDEX @=a+)
JOBST e=ma+i i STATUS OF READ JOB.

TR

’

IES e=mss+i

i #ae 1/0-PORT-BIT VALUES ##x
DATIN = $01
DATOUT = $02
CLKIN = 804

CLKOUT = s08

ATA = 810 i AUTO-ATN ENABLE (OUT)

ATNIN = 880

RDCMD = | i READ-SECTOR COMMAND

OFFCMD = O i ‘END‘ COMMAND.

READ = $80 i JOB-QUEUE READ COMMAND
= 5

NMTRYS

BUF1 = $0300
BUF2 = $0400
BUF3 = 80500

H

### DISK CODE (INIT) AT 80500 w#w#+«
#=BUF3

INTO LDA #0

STA WAITRK i NO SECTOR WAITING.
LDA #ATA i CLEAR LINES
STA PB



FLOAD1541. 6 .

LINES® LOC

00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083
00084
00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00096
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
00109
00110

0509
0509
0509
050C
050D
OS50F
0511
0512
0512
0512
0515
0517
051A
051C
051C
OS1E
0520
0522
0524
0526
0526
0527
0529
052B
052D
052D
OSQE
0530
0532
0534
0534
0536
0539
053C
053D
OS3F
OS3F
0542
0544
0546
0548
0548
054B
054D
0S4F
054F
0551
0553
0555
0557
0557
0557
0559
055B
055D

CODE

20
58
co
FO
60

20
85
20
85

(%]
DO
AS
CS
DO

58

30
86

CA
FO
Cé
DO

A2
BD
9D
E8
DO

AD
85
FO
85

AD
85
85

A9
85
A9
85

A2
86
AS
20

.. PAGE 0002
LINE

» SEBNs
91 05 CMDWT JUSR
CLI
01 cMP
01 BEG
RTS
91 05 RDSC10 JSR
B7 ETA
91 05 JSR
B8 STA
B6 cMp
4E BNE
B7 LDA
BS cMP
a8 BNE
RDSC1S CLI
o1 LDX
FB BMI
BB sTX
DEX
04 BEG
BC DEC
46 BNE
00 RDSCi8 LDX
00 04 RDSC20 LDA
00 03 STA
INX
F7 BNE
00 03 RDSC30 LDA
BS STA
11 BEG
[o] ] STA
01 03 LDA
B6 STA
09 STA
05 LDA
BC STA
80 LDA
01 STA
00 SNDBF1 LDX
BA STX
BB LDA
C4 05 JSR

GET COMMAND #ssas

CETBYT

#RDCMD
RDSC10

CETBYT
TRACK

CETBYT
SECTOR

WAISEC
RDBLK
TRACK
WAITRK
RDBLK

JOBS+1
RDSC15
JOBST

RDSC18
TRIES
RDBO10

%0 -
BUF2, X
BUF1, X

RDSC20

BUF1+0
WAITRK
SNDBF 1
HDRS+2

BUFi+1
WAISEC
HDRS+3

SNMTRYS
TRIES
#READ
JOBS+1

#0
INDEX
JOBST
SNDBYT

é

READ-SECTOR CMD~

### READ-CMD: QET 7.5 eas

IS 1T WAITING IN BUF2?
(NO) GO READ IT IN

WAIT FOR BUF-2 READ TO COMPLETE
SAVE STATUS OF READ JOB
SBUCCESSFUL READ?

TRY AGAIN. .

TRANSFER BUF2 TO BUF1.

DOUBLE-BUFFER: READ LINK SECTOR TO BUF2

IF TRACK=0, NO LINK
NEXT TRACK

READ SECTOR TO BUF2.

INIT TRY-CNTR

##% SEND BUF)1 #&e

SEND JOB STATUS FIRST.



FLOAD154t S

LINE#® LOC

00111
00112
00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00133
00154
00155
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165

0560
0560
0562
0565
0568
056A
056C
05S6E
0S6E
056E
0570
0572
0574
0576
0578
057A
057A
057¢
057E
0S7E
0580
0580
0580
0580
0580
0580
0580
0580
0580
0580
0580
0580
0580
0580
0583
0586
0588
0589
0589
0589
058¢C
058E
0590
0591
0591
0591
0591
0591
0591
0591
0593
0595
0595
0598
0599

CODE

Ab
BD
20
E6
DO
FO

AS
8s
AS
85
A9
85

A9
85

DO

AD
CD
DO
60

20
29
DO
60

A9
85

20
AB
29

PAGE 0003

BA
00
ca
BA
Fa
9B

B7
o8
B8
09
05
BC

80
01

Ab

04
F9

80
B9

80

04

03

ie
18

05

05

LINE

SNDO10 LDX
LDA
JSR
INC
BNE
BEG

RDBLK LDA
STA
LDA
STA
LDA
STA

RDBO10 LDA
8TA

BNE

L 2 24
L 22}

S m we v e e e e e

INDEX
BUF1, X
SNDBYT
INDEX
SNDO10
CMDWT

TRACK
HDRS+2
SECTOR
HDRSE+3
#NMTRYS
TRIES

®READ
JOBS+1

RDSCi5S

SEND A BYTE

DONE: WAIT FOR NEXT COMMAND.

READ BLOCK TO BUF2., XFER TO B1

INIT TRY-COUNTER.

PUT READ CMD IN JOB GQUEUE.

WAIT TILL READ IS FIN,

LA 2 2 22222222222 LYY YT Ry

SERIAL 1/0 ROUTINES ##x

L2 2]

LA sl e 222222 E Y TTRRY I

RZZZZITITILI R T TTE T LT Y T T T P eeres
i®# FAST I/0 MISC. SUBROUTINES +#
IRZ 222222 222222 T2 2T 2T THY Y HT TP

DEBNC LDA
CMP
BNE
RTS

CLKO JSR
AND
BNE
RTS

i

P HRREREBRBRERRE RSN RR S
i® GCET A BYTE FROM 64
P R ERERR B RRRRERBE RN

CETBYT LDA
STA

CTBIT JSR
TAY
AND

PB
PB
DEBNC

DEBNC
SCLKIN
CLKO

#880
DATA

DEBNC

SCLKIN

i

H

WAIT FOR CLK-LO.

WAIT FOR CLK-HI

THEN

XFER



FLOAD1541. § .

LINE®

00166
00167
00148
00169
00170
00171
00172
00173
00174
00175
00176
00177
00178
00179
00180
00181
00182
00183
00184
00185
00186
00187
00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
001986
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00211
00212
00213
00214
00215
00216
00217
oo21i8
00219
00220

LOC

0598
059D
059E
05S9E
0O59F
05A1
05A4
05A4
05a7
05AA
0S5AC
05AF
OSAF
05B2
05B3
05BS
05B7
0SBA
05BA
0SBB
05BC
0SBE
05C0
05C0
05C2
05C3
05C4
05C4
05C4
05C4
05C4
05C4
05C4
05C6
0sce
05C8
0SCB
05CC
OSCE
05Do
05D
0SD3
05Dé
05D7
0SD7
OSDA
OSDB
0SDD
OSDF
OSDF
O5EOQ
OSE2
OSES
OSES
OSEB

CODE

FO
78

98
09
8D

20
AD
29
8D

20
AB
a9
FO
20

98

&6
90

AS
58
60

A2
85

AD
AB

FO
98
09
8D
78

29
DO

98
29
8D

AD
AB

PAGE

F8

02
00

89
00
FD
00
80
04

F8
89

B9
DS

B9

08
B9

F8
02

04
F8

FD

00

05
18

i8

05

05

i8

18

18

18
i

0004

LINE

BEG
8E1

TYA
ORA
8TA

JSR
LDA
AND
STA

¢TBOO JSR
TAY
AND
BEQ
JSR

TYA
LBR
ROR
BCC

LDA
CLI
RTS

i

eTBIT

#DATOUT

PB

CLKO
PB

#SFF-DATOUT

PB

DEBNC

SCLKIN
eTBOO

CLKO

DATA

CTBIT

DATA

i

R a2 a2 fal 2222222222 22

i® GSEND A BYTE TO 44

&

; RRRRRRREESE R R RERBSRERR

SNDBYT LDX
STA

BITSND LDA
TAY
AND
BEQ
TYA
ORA
STA
SE1

BSNDO LDA
TAY
AND
BNE

BSND1 TYA
AND
STA

BSND2A LDA
TAY

L
DATA

PB

SCLKIN
BITSND

SDATOUT

PB

PB

SCLKIN
BSNDO

#SFF-DATOUT

PB
PB

]

SET DATA-HI

WAIT FOR CLOCK-LO

SET DATA-LOD

WAIT FOR CLOCK-HI.

WAIT FOR CLOCK-LO.

READ IN A BIT

(REPEAT FOR 8 BITS).

WAIT FOR CLOCK-HI.

SET DATA-HI.

WAIT FOR CLOCK-LO.

SET DATA-LD

WAIT FOR CLOCK-HI



FLOAD1S41. & PAGE 0005

LINE® LOC CODE LINE

00221 OS5SES Q9 04 AND #CLKIN

00222 OSEB FO F8 BEG BSND2A

00223 OSED i .

00224 OSED 98 TYA i COMPUTE BIT
00225 OSEE 46 B9 LSR DATA

00226 OSFO0 90 02 BCC BSND2

00227 O5F2 09 02 DRA #DATOUT

o028 OSF4 i

00229 OSF4 8D 00 18 BSND2 §&TA PB i SEND BIT
00230 O5SF7 i

00231 OSF7 AD 00 i8 BSND3 LDA PB i WAIT FOR CLOCK-LOW
00232 OSFA AB TAY

00233 OSFB 29 04 AND #CLKIN

00234 OSFD DO FB BNE BSND3

00235 OSFF i

00236 OSFF 98 TYA i SET DATA-LOW
00237 0600 29 FD AND #SFF-DATOUT

00238 0602 6D 00 18 S8TA PB

00239 0605 i

002840 0605 CA DEX i (REPEAT FOR 8 BITS).
00241 0606 DO DD BNE BSND2A

00242 0608 58 CLI

00243 0609 60 RTS

00244 060A i

00245 060A i

00246 060A . END

ERRORS = 00000

SYMBOL TABLE
SYHMBOL VALUE

ATA 0010 ATNIN 0080 BITSND 05C8 BSNDO 0SD?
BSNDi OSDF BSND2 OSF4 BSND2A OSES BSND3 OSF7
BUF1 0300 BUF2 0400 BUF3 0300 CLKO 0589
CLKIN -, 0004 CLKOUT 0008 CMDWT 0509 DATA 00B9
DATIN 0001 DATOUT 0002 DEBNC 0580 CETBYT 0591
CTBIT 0593 €TBOO OSAF HDRS 0006 INDEX 00BA
INTO 0500 JOBS 0000 JOBST OOBB NMTRYS 0005
OFFCMD 0000 PB 1800 RDBO10 057A RDBLK 056E
RDCMD 0001 RDSC10 0512 RDSC15 0526 RDSCi8 03534
RDSEC20 0536 RDSC30 OS3F ~ READ 0080 SECTOR 00B8

BNDO10 0560 SNDBF 1 0557 SNDBYT 05C4 TRACK 00B7
TRIES 00BC WAISEC 00B6 WAITRK 00BS
END OF ASSEMBLY

6-10
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LINE®

00001
00002
00003
00004
00005
00006
00007
00008
00009
00010
00011
00012
00013
00014
00015
00016
00017
00018
00019
00020
00021
00022
00023
00024
00025
00026
00027
00028
00029
00030
00031
00032
00033
00034
00035
00036
00037
00038
00039
00040
00041
00042
00043
00044
00045
00046
00047
00048
00049
00050
00051
00052
00053
00054
00055

LOC

0000
0000
0000
0000
0000
0000
0000
0000
0000
0000
0002
0002
0003
0004
0005
0006
0008
0009
000A
000A
000A
000A
000A
000A
000A
000A
000A
000A

000A -

000A
000A
000A
000A
000A
000A
000A
000A
000A
000A
000A
000A
000A
€000
€000
coo2
(ofe o]
€006
C006
coos
cooB
CooD
coob
Co10
Co11
C0o13

.. PAGE 0001

CODE

A2
A9

85
20
BO

AD
48
A9
8D

17
01

09
32 €O
10

02 DD

02 DD

LINE

i 5CDO, "FLOADS&S. 5"
12/14/85
A .QGQQQIQ.QOOOQQQCQQQQ.QQCQ.Q."QQQQQQOCCQGQiCQ
i eaw C-64 END OF 1541 FAST LOADER LY
i ees ( WITH ERROR-CHECKING ) sse V, 2
H 0Q&6}..'{600'06"&60050096’QQOGQQQ.QO.CQGQQGGQ
; SO . AF
; #a%  VARIABLES ##s

*=s02

TRACK emasy
SECTOR #me+y
DATA Lad oY
TOREAD #ma+y

PTR smae i (2 BYTES).

STAT snss]

DEVC smae] i DEVICE NUMBER

CI2PRA = $DDOO

DATIN = $80 i PORT BITS

CLKIN = $40

DATOUT = 820

CLKOUT = 810

i

CHKIN = S$FFCé

CHKOUT = SFFC9

CHRIN = SFFCF

CHROUT = $FFD2

CLRCHN = S$FFCC ¢

CLOSE = SFFC3

SETNAM = $FFBD

SETLFS = SFFBA

OPEN = $FFCO

RDCMD = 1 i DISK COMMAND TO READ IN AND SEND A SECTOR
OFFCMD = O ; DISK COMMAND TO REVERT TO DOS CONTROL.

i
i
H

#=8C000; ®##s ENTRY TO INIT AND LOAD A FILE &sss

FLDDEF LDX @23 i DEFAULT TRACK & SECTOR.

LDY &1
FLD8B LDA #8 i DEFAUWLT TO DRIVE #8.
i
FLD 8TA DEVC
JSR FSTART i @« INIT DRIVE &# (NO PARAMS)
BCS CLSALL + ERROR ON OPEN. .
LDA CI2PRA+2 i SAVE DDR VALUE.
PHA

LDA @DATOUT+CLKOUT ; NEW DDR
STA CI2PRA+2



FLOAD44. &

LINE® LOC

00056
00057
00058
00059
00060
00061
00062
00063
00064
00065
00066
00067
00068
00069
00070
00071
00072
00073
00074
00075
00076
00077
00078
00079
00080
00081
00082
00083

-00084

00085
00086
00087
00088
00089
00090
00091
00092
00093
00094
00095
00096
00097
00098
00099
00100
00101
00102
00103
00104
00105
00106
00107
00108
00109
00110

Co1s6
Co19
CO1A
CO1D
CO1D
COtF
co22
Co24
co27
coa7
cozs
coza
coxC
CORE
CO2F
€031
Co32
Co32
€032
€032
€032
€032
Co32
co32
C034
€036
co38
CO3A
CO3A
€03¢C
CO3F
Coai
Co44
COo4s
Co47
C049
CoAac
CO4E
€050
cos2
COSS
cose
C0oSA
co0SaA
€0SC
COSE
COSF
C060
C060
Co62
CO&64
C065
(ofe 1)
COb6A
COo6C

CODE

20
68
-19]

AQ
20
A9
20

38
AS
ce
DO
18
A9
60

86
B84
A9
85

A9
20
A%
20
A9

AS
20
A9
A2
AO
20
20
90

0%
85
38
60

A9
Ab
AB
20
AS

AO

EC
02

02
c3
OF
c3

08
01
03

00

02
03
01
o8

OF
€3
02
c3
OF

09
BA
o2
D9
co
BD
co
06

80
o8

o2
09

BA
02
DB
co

... PAGE 0002

co
DD

FF

FF

FF

FF

FF

FF
FF

FF

LINE

JER
PLA
STA

CLSALL LDA
JER
LDA
JSR

SEC
LDA
CMP
BNE
cLcC
LDA
EXIT RTS

FLOAD
CI2PRA+2

"2
CLOSE
15
CLOSE

STAT
[ 2
EXIT

#0

i @« LOAD A FILE ¢ (X,Y = 71,85)
i RESTORE DDR
i CLOSE FILES

i weses EXIT oessse

i STATUS (. A) SHOULD BE 2ERO ON EXIT

i CARRY-CLEAR IF ALL OK

;GQ..QQ.IQ.’l‘.QC.’6..'l"..’i}’{’f”'i{i."'l'....".."..l

; e INIT

READ DRIVE PROGRAM FROM SECTOR INTO DRIVE #e«

;QGQ’G}QQQGIQQQOOi..QGlQOQQQQQQQQ’QQ'Q{}}Q}QGQ{.QGQGQQG..Qi.

FSTART 8TX
sTY
LDA
STA

LDA
JSR
LDA
JSR
LDA
TAY
LDX
JSR
LDA
LDX
LDY
JSR
JSR
BCC

ERRR ORA
ERR1 STA
SEC
RTS

FINIT LDA
LDX
TAY
JSR
LDA
LDX
LDY

TRACK
SECTOR
[ 2]
STAT

#iS
CLOSE
"2
CLOSE
815

DEVC
SETLFS
*2
#<1I0
#>10
SETNAM
OPEN
FINIT

#8380
STAT

a2
DEVC

SETLFS
2
#<DNAME 1
#>ODNAME 1

6-12

i SAVE . X, .Y

; START WITH NO ERROR

o

i OPEN 15.8,15, "10"

i I1/0 ERR: MAKE . A NON-ZERO.

i OPEN THE DATA CHANNEL 2.8.2, "#2".



FLOAD64 ©

LINE® LOC

00111
00112
00113
00114
00115
00116
00117
00118
00119
00120
00121
00122
00123
00124
00125
00126
00127
00128
00129
00130
00131
00132
00133
00134
00135
00136
00137
00138
00139
00140
00141
00142
00143
00144
00145
00146
00147
00148
00149
00150
00151
00152
00153
00154
00135
00156
00157
00158
00159
00160
00161
00162
00163
00164
00165

CO4E
Co71
C074
Co76
Co7¢6
co7e
CO78B
co7D
coso
cose
co8s
coBé
coss
cosB
co8B
cosD
€090
co92
Co94
C097
CO9A
CO9B
Co9D
CoA0
COAO
COA2
COAS
COA7
COAA
COAD
COAE
COBO
COB2
COBS
coBs
COB9
COBC
COBE
CoC1
coC1i
COoC3
cocé
cocse
cocCB
cocD
COoDO
coD3
coD3
CcoDS
coD?
coos
CcoDe
CoD?
coDe
CODB

PAGE 0003

20
20
BO

A2
20
AO
BS
FO
20
ce
DO
20

A2
20
BO
AO
B9
20
ce
DO
20

A2
20
AO
B9
20
88
10
AO
B9
20
cs
cc
DO
20

A2
20
A9
20
A9
20
20

Ab
A4
i8
60

49
23

CODE

BD
co
E4

OF
ce
00
DD
06
D2

F5
cc

o2
ce
ce
00
OE
D2

F7
cc

OF
ce
05
Eé
D2

F7
00
OE
D2

E6
Fa
cc

OF
Cco
55
D2
33
D2
cc

o2
03

30
32

FF
FF

FF
co
FF

FF

FF

c2
FF

FF

FF

co
FF

c3
FF

co
FF

FF
FF

LINE

SBPO1

6BPOS

FNTO

FNTS

MWOO010

MWOO20

5

10
DNAME 1

JER
JER
BCS

LDX
J8R
LDY
LDA
BEQG
JER
INY
BNE
JSR

JSR
LDA
JER
JER

LDX
LDY
cLC
RTS

. BYT
. BYT

SETNAM
OPEN
ERRR

1S
CHKOUT
#0
BFPNT. Y
6BPOS
CHROUY

§BPO1
CLRCHN

*2
CHKOUT
ERRR

#0
DRVCOD. Y
CHROUT

FNTO
CLRCHN

#15
CHKOUT
L 1]
MWRi, Y
CHROUT

MWO0010

#0
DRVCOD+256. Y
CHROUT

MWR 1
MWO020
CLRCHN

SSOF
CHKOUT
*‘U
CHROUT
®‘3
CHROUT
CLRCHN

TRACK
SECTOR

‘10
‘.2

6-13

i BEND ‘B-P: 2 0

i SEND DRIVE CODE TO $0500.

i (256 BYTES)

; SEND EOI.

; SEND REST OF CODE IN

i 31 MORE BYTES.

i DRIVE: JMP TO $0500.

i DONE INIT.

i RECOVER . X, .V

M-

CMD.



FLDAD64 § ... PAGE 0004

LINE# LOC CODE LINE

00166 CODD 42 2D BFPNT . BYT ‘B-P. 2 0/, 0
00166 COES 00

001467 COE6 IF MWR 1 .BYT 31,6.0. ‘W-M"’

00167 COE7 06
00167 COEB 00 .
001467 COES 57 2D 4D

00168 COEC i

00169 COEC i

00170 COEC i

00171 COEC ;0.6'.66'0.005'{.l.#....QQ’QQ.ii".'...i'..#.'..”...6600.0
00172 COEC P e LOAD A FILE: CIVE STARTING TRACK=. X, SECTOR= Y (L]
00873 COEC ;QIGQQCGQQQQ§QGQQQQQQGQQQOlGQO‘.’.60"}'{..Q'QQQ’.{Q.Q’00..
00174 COEC P

00175 COEC ; & DRIVE REVERTS TO NORMAL DOS CONTROL AFTER

00176 COEC P FILE 18 LOADED

00177 COEC ; # DRIVE MUST BE INITIALIZED. READY FOR RDCMD.

00178 COEC P

00179 COEC i

00180 COEC 86 02 FLOAD STX TRACK i SAVE FILE'S STARTING T.S.
00181 COEE 84 03 STY SECTOR

00iB82 COFO AD 00 DD LDA CI2PRA i CLEAR LINES.

00183 COF3 29 CF AND #$FF-CLKOUT-DATOUT

00184 COFS5 8D 00 DD STA CI2PRA

00185 COF8 2C 00 DD FLO BIT CI2PRA i WAIT FOR LINES TO CLEAR.
00186 COFE 10 FB BPL FLO

00187 COFD SO F9 BYC FLO

00188 COFF 5

00189 COFF A9 01 LDA #RDCMD i DISK COMMAND TO GET A SECTOR.
00190 Ci101 20 CO C1 JSR SNDBYT

00191 Ci104 A5 02 LDA TRACK i GIVE FIRST T.8

00192 Ci06 20 CO C1 JSR SNDBYT

00193 Ci109 A5 03 LDA SECTOR

00i94 CiOB 20 CO Ci JSR SNDBYT

00195 CiOE [

00196 CI10E 220 7F C1i JSR GETBYT i GET JOB STATUS FIRST.

00197 Ci111 85 08 STA STAT

00198 C113 H

00i99 Cii3 20 7F Ci1 FL1 JSR QETBYT

00200 Ci1é B85 02 STA TRACK i GET T.8 LINK (NEXT SECTOR).
00201 CiiB 220 7F Ci JSR GETBYT

00202 Ci1iB 85 03 STA S8ECTOR

00203 Ci11D i

00204 CiiD 20 7F Ci JSR GETBYT i GET FILE STARTING ADDRESS.
00205 C120 B85 06 STA PTR

00206 C122 20 7F Ci JSR GETBYT

00207 C125 85 07 STA PTR+1

00208 C127 i

00209 Ci127 A9 FC LDA #2352 i 252 BYTES LEFT IN THIS BLOCK.
00210 Ci29 85 05 STA TOREAD

00211 Ci2B i

00212 Ci2B P i GET A BYTE.

00213 Ci2B 20 7F Ci FLOO10 JSR GETBYT

00214 CI2E A& 02 LDX TRACK i 1S THIS LAST SECTOR?

00215 Ci130 DO 0A BNE FLOO1S i (NO)

00216 Ci32 AA TAX

6-14
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LINE® LOC

00217
oo218
00219
00220
00221
00222
00223
00224
00225
00226
00227
00228
00229
00230

00231

00232
00233
00234
00235
00236
00237
00238
00239
00240
00241
00242
00243
00244
00245
00246
00247
00248
00249
00250
00251
00252
00253
00254
00255
00256
00257
00258
002359
00260
00261
00262
002463
00264
00265
00266
00267
00268
00269
00270
00271

Ci133
€135
C137
C139
C138
C13C
C13C
Ci13E
Ci140
C140
Cia2
Cia4
Cias
C1446
Cia8
Cl4A
Ci4A
C14A
C14C
C14E
€150
€150
C152
CiS4
Ci156
C159
C15A
C15A
Ci5A
C15C
C1SF
C161
Ci64
Cl66
C16%9
C169
C16C
C16E
C16E
C171
€173
C176
Ci78
cize
Ci7Aa
C17¢C
C17F
C17F
C17F
Ci7F
C17F
Ci7F
Ci7F
C17F
C17F

PAGE 0005
CODE

AS
45
cs
BO
8A

AO
91

E6
Do
Eb6

Cé
DO

AS
Cco
DO

AS
DO
A9
20
60

A9
20
A5
20
AS
20

20
85

20
85
20
85

A9
85
AC

03
FF
0s
0s

00
06

06
o2
07

05
El

o8
01
04

o2
06
00
co

01
co
02
co
03
co

7F

7F
02
7F
03

05
2B

C1

Ci
Ci
Ct
€1

C1
C1

Cc1

LINE

FLOO1S

FLOO17

FLOO20

FLFIN

i

FLOO30

L S R T,

LDA
EOR
cMP
BCS
TXA

LDY
STA

INC
BNE
INC

DEC
BNE

LDA
CMP
BNE

LDA
BNE
LDA
JSR
RTS

LDA
JSR
LDA
JSR
LDA
JSR

JSR
STA

JSR
STA

STA

LDA
STA

SECTOR
WSFF

TOREAD
FLOO17

%0
(PTR), Y

PTR
FLO020
PTR+1

TOREAD
FLOO10

STAT
#1
FLFIN

TRACK
FLOO30
#0FFCMD
SNDBYT

#RDCMD
SNDBYT
TRACK

SNDBYT
SECTOR
SNDBYT

CETBYT
STAT

CETBYT
TRACK

CETBYT
S8ECTOR

254
TOREAD
FLOO1O

(YES) ARE WE PAST END OF FILE®>

(YES) WAIT OUT REST OF SECTOR

(NO) STORE BYTE

INCREMENT POINTER

% BYTES LEFT IN THIS BLOCK

WAS READ OK?

NO - DON‘T FINISH LOAD.

WAS THIS LAST SECTOR OF FILE?

(YES) SEND "OFF" COMMAND TO DRIVE.

EXIT THE LOAD ROUTINE (“STAT").

(NO) READ ANOTHER SECTOR:
SEND OUT NEXT TRACK. SECTOR.

GET JOB STATUS.

CET NEW 7.5 LINK.

254 BYTES LEFT IN BLOCK

L2 22T T TR TR T VP nppegeppgoggn
SERIAL ROUTINES e

(ANDY FINKEL) e
FREREREREPRERERERRER SRR EEE

£ 2.2
L 22 ]



FLOADG4A. & .

LINE® LOC

00272
00273
00274
00275
00276
00277
00278
00279
00280
00281
00282
00283
00284
00285
00286
00287
0oo288
00289
00290
00291
00292
00293
00294
00295
00296
00297
00298
00299
00300
00301
00302
00303
00304
00305
00306
00307
00308
00309
00310
00311
00312
00313
00314
00319%
00316
00317
00318
00319
00320
00321
00322
00323
00324
00325
00326

Ci7F
C17F
C17F
C17F
Ci7F
C17F
ciel
ciB3
ci183
Ci186
cies
Ci18B
Ci8eB
C18BE
C18F
Ci191
C193
C193
€194
Ci96
Ci99
€199
C19C
Ci9D
C19F
C1Ai
CiAl
CiA2
Ciaa
Cia7
C1A7
Cia9
CiAA
C1AC
Ci1AC
CiAF
CiBO
C1B2
C1BS
C1B6
CiB?
C1B9
CiBB
C1BB
C1BD
C1BF
ci1co
€ico
€ico
CiCO
cico
cico
CiCo
cica
Cica

CODE

A9
85

AD
0%
8D

AD
AB
29
DO

98
29
8D

AD
AB
29
FO

98
09
8D

AR
CaA
DO

AD
AB
29
8D
9e
0A
&6
90

AS
49
60

85
A2
20

80
04

00
10
00
00
80
FB
EF
00
00
80
FBe
i0
00
07
FD
00

EF

04

AL

04
o8
FA

PACE 0006

DD
DD
DD

DD
DD

DD

bD

DD

Ci

LINE

i

| SRR GBRBRBRERRER R SRR ERBRRROODE

CET BYTE FROM DISK DRIVE =«
ARZZTTTT L TTTY R T R P e e

P

CETBYT LDA

87A

CETBIT LDA

ORA
ETA

CETBOO LDA

TAY
AND
BNE

TYA
AND
STA

CGETBO1 LDA

CETB

CETB

i

i

TAY
AND
BEQG

02 TYA
ORA
BTA

LDX
03 DEX
BNE

LDA
TAY
AND
8TA
TYA
ASL
ROR
BCC

LDA
EOR
RTS

#680
DATA

CI2PRA
#CLKOUT
CI2PRA
CI2QPRA
#DATIN
GETBOO
#SFF~-CLKOUT
CIZ2PRA
CIR2PRA
#DATIN
CETBOi
#CLKOUT
C12PRA
7
SETBO3
CI12PRA

®SFF-CLKOUT
CI2PRA

A
DATA
CETBOR

DATA
SSFF

5

SET CLOCK-HI

WAIT FOR DATA-HI.

SET CLOCK-LO.

WAIT FOR DATA-LO.

SET CLK=HI

... WAIT FOR DRIVE TO SEND A BIT...

CET DATA BIT.
SET CLK-LOW.

GET REST OF DATA BITS

R A2 a2 2222 T TT LT LY RN

SEND BYTE TO DISK DRIVE «
IR 2222222 222 2 T2 TN R RN Y FATI

HE 2

SNDBYT STA DATA

ABIT

LDX
JSR

#8
SCLK1

6-16
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FLOAD44 & ... PAGE 0007

LINE® LOC CODE LINE

00327 CiC7 i

00328 Ci1C? 20 Fi1 C1 WAITD JSR SETTLE ; WAIT FOR DATA-HI
00329 Ci1CA 29 B0 AND ®DATIN

00330 Ci1CC DO F9 BNE WAITD

00331 CI1CE 20 03 C2 JER BCLMKO i BET CLOCK-LO
00332 C1iDt i

00333 CiD1 R0 F1 Ci SNDBO1 JSR SETTLE i WAIT FOR DATA-LO
00334 CiD4 A8 TAY

00335 CiDS 29 80 AND #DATIN

00336 CiD7 FO FB BEG SNDBO1!

00337 C1D9 H

00338 CiD9 98 TYA

00339 CiDA 09 10 ORA #CLKOUT

00340 CiIDC 46 04 LSR DATA

00341 CiDE S0 02 BCC SNDBOZ2

00342 C1EO 09 20 ORA #DATOUT

00343 Ci1E2 8D 00 DD 6NDB0O2 STA CI2PRA i SEND A BIT WITH CLOCK-NI.
00344 CI1ES i

00345 CI1ES AO 07 LDY @7 L. WAIT. .
00346 CLE7 88 SNDBO3 DEY

00347 C1EB DO FD BNE SNDBO3

00348 C1iEA H

00349 CiEA 20 03 C2 JSR SCLKO i CLEAR CLOCK
00350 C1ED i

00351 CiED CaA DEX

00352 CiEE DO D& BNE ABIT ; DO OTHER BITS IN BYTE.
00353 CiIFO0 &0 RTS

00354 CiFi i

00355 CiF1 i

00356 CiFi P AR RERRRRRE RN

00357 C1iFi i# DEBOUNCE 10 PORT =

00358 CiF} R 2 22X X2 T Y T T S

00359 CiF1 i

00360 CiFi1 AD 00 DD SETTLE LDA CI12PRA

00361 CiF4 CD 00 DD CMP CI2PRA

00362 C1F7 DO F8 BNE SETTLE

00363 CiF9 60 RTS

00364 CiFA i

00365 C1FA R 22 2 T T T2 T YR FTTN PRy

00366 CiIFA i® SET CLOCK QUT HICH =

00367 CiFA P R RRRERERERRRE AR R

00368 CiFA H

00369 CiFA AD 00 DD SCLK1 LDA CI2PRA

00370 CiFD 09 10 ORA 8CLKOUT

00371 CIFF 29 DF AND #8FF-DATOUT

00372 (€201 DO 05 BNE PUTPRT

00373 (€203 i

00374 C203 R ZZ 22T 2T Y TY TY YR ey

00375 C203 i# SET CLOCK OUT LOW =

00376 C2203 R 2222222 22 1 T2 LYY TR FINY

00377 C203 i

00378 €203 AD 00 DD SCLKO LDA CI2PRA

00379 C206 29 CF AND 8$FF-DATOUT-CLKOUT

00380 C208

00381 C208 8D 00 DD PUTPRT STA CI2PRA

6-17



FLOADGA & .. . PAGE 0008

LINE® LOC CODE LINE

00382 C20B EA NOP .

00383 C20C EA NOP

00384 C20D 60 RTS

00385 CR20E i

00386 CR20E i

00387 CR20E DRVCOD w#=&#+287 ; DISK DRIVE CODE AT END
00388 C32D0 i

00389 C32D i

00390 €320 . END

ERRORS = 00000

SYMBOL TABLE

SYMBOL VALUE

ABIT CiCa BFPNT cOoDD CHKIN FFCé CHKOUT FFC9
CHRIN FFCF CHROUT FFD2 CI2PRA DDOO CLKIN 0040
CLKOUT 0010 CLOSE FFC3 CLRCHN FFCC CLSALL CoiD

DATA 0004 DATIN 0080 DATOUT 0020 DEVC 0009
DNAME { COoDB DRVCOD C20E ERR1 Cosc ERRR COSA
EXIT CO031 FINIT €040 FLO COFB FL1 Ci13
FLD €006 FLD8 Co04 FLDDEF €000 FLFIN C154
FLOO10O Ci2B FLOOIS Ci13C FLOO17 C140 FLOO20 C144
FLOO30 C15A FLOAD COEC FNTO €094 FNTS COoSD
FSTART co32 CETBIT €183 GETBOO cieB CETBO1 Ci99
CETBOR CiAl CETBO3 CiAQ CETBYT Ci7F 10 (ofe) s 1]
MK0010 COA7 MHO020 COB2 MER 1 COES OFFCMD 0000
OPEN FFCO PTR 0006 PUTPRT c208 RDCMD 0001

6BPO1 CO7D SBPOS coss SCLKO C203 SCLK1 CiFA
SECTOR 0003 SETLFS FFBA SETNAM  FFBD SETTLE CiFi
SNDBO1 CiD1 SNDBO2 CiE2 SNDBO3  C1E7 SNDBYT cico
STAT 0008 TOREAD 0005 TRACK 0002 WAITD (o Yoird

END OF ASSEMBLY
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CHAPTER 7

64 Fast Load #2

Hardware: C64 with a 1541 or 1571

1) 3x speed up
2) simple user interface
3) Loads to any address between $0800 - S$ffff

Normal LOAD time Fast Load #2 LOAD
for 112 blocks time for 112 blocks
1 min 17 sec 26 sec

Known bugs: Naone.

Fast load #2 includes 2 fast load routines. One that works with the
screen on (fast) and one that works with the screen off (extra-fast).
Some code gets downloaded to the drive. This allows us to work with
the drive’s job queue directly and to use our own serial handshake.

Once all the routines are in place, the fast routine is used to

send the list of program files from the drive to the c64a. The user then
selects the file he wants to load.

The small section of code that does the actual loading is transferred
to screen RAM and run. The screen will then blank as the extra-fast
routine is used to fetch the user’s file.



error addr code

=gdii
(B0
=20
=(H)40)
=310
=0008

=0+b
=004c
=04d
=(iite
=0ba
=(Hibe
=062
0064
=63
=(52d

=02a7
=0Za8
=(Za?
=)2aa
=jZab
=0Zac
=02ad

=1800
=000
=002
=04

seq

DIRN I S S

4 N e

—
e o Bl n ¢

—
[ O

13

—

s
~i O o

-
-0 X

e

[SS B ES I 08 B SN0
Ced P e

(RS ST O B O I (N |
o ~§ o -

(2]

30
3
32

Ty

4
-
P
6
-
Y

-
P

39
40
41
47
43
44
43
44
47
48
49
50

3t

33
54
33
56
57

page !

dibIan. i, s

source statement

ithese are the declarations #or constants and variabies that
iwill De used within the commodore &4 during orogram runs

pbod  =$dd0n iport containing sarial i/o oifs
dingd  =$80 ;data in line

douted =$20 ;data out line

cingd =340 iclack 1n lipe

coutéd =$10 sclock out line

atnout =$08 yatn output (not used)

jkernal routines used in this program

chkin =$ffch imake file input

ckout =$+4c9 jmake file output

clrchn =$tfcc iciear channels

getin =$ifed iget a character froa channel
chrout =$4+d2 iprint a character to channel
setlfs =$+fba iset logical file number and device
setnam =$f+bd iset file name for open

open  =$f4cO ;open a file

close =$#{c3 iclose a file

i
i2ero page used by this program

3

bytebd =$+b ;incoming or outgoing byte during fast 1/o
bcntod =$fc . jcounter for bytes to send or receive

Ipb64d =$+d jcopy of last state of the port for burst load
ptr =${e spointer for data fetches or stores

ptr2  =%6a iwork pointer (in fac #2)

vptr  =$&C ipointer to the screen

cptr  =$62 ipointer to the coior {in fac #1)

color =$64 scurrent color to use

temp  =$635 ;temporary variable

vartab =$2d ;end of program pointer

inon zero page variables used by this program

Y

prgcnt =$02a7 ;number of programs on the disk

curprg =$02a8 jcurrent progras that cursor is on

forg  =$02a9 sfirst program on the screen

curlin =$0Zaa i current line in menu that cursor is on
wrklin =$02ab jused during filename display

wrkprg =$02ac jused during filename display

dentr  =$02ad jcounter for bytes downloaded to disk

éthese are the declarations for constants and variables that
iwill be used within the 1541 drive during program runs

.
!
.
1

pblS  =$1800 iport containing serial i/o bits
dinls  =$01 ;data in line

doutid =$02 ;data out line

cinls =$04 sclock in line

7-2



.Rain.  hcdéSxx v3.!

error addr code

=008
=0080

=000
=004

=080
=090
=)al0
=0h0
=0hB
=0c)
=d0

=0300

=0300
=600
=700

=000a
=000c
=000d

=000

=780

0780 =0781

=801

0801 0b 08 Da
0804 00 9e 32
0807 30 36 31
080a 00 00 00

080d a9 0f
080f aB
0810 a2 08
0812 20 #fba

8juned?

AR=S255ISHITLR_ITETEY

BIPFRAB2EIIIFAR

238

101
102
103
104
105
106

107
108
109
110
111

source statesent

coutld =$08 jclock out line

atnin =$80 ;atn input (not used)

jobs =$00 ;job queue for the controller

hdrs  =$06 ;argusents for each job (only first 4 are used)
i

read =$80 ;these are the codes for each job to be perforsed
write =$90

wverty =$al

seek  =$b0

secsek =seek+$08

busp =%c0

juspc  =$d0

exec =

)

bufl  =$0300 ;addresses of each buffer in disk rams

buf2  =$0400 ifirst 2 buffers are used for data

buf3  =$0300 ;this is where the static code lives
bufd  =$0600 stransient blocks of code are downloaded to here
bufs =$0700 jthis buffer is used for variable storage

k)
;zero page storage used by the disk routines, uses hdrs associated
jwith buffers I through 5 because these are never used by the controller

1)

bufptr =hdrs+$04 ;pointer to current active buffer
joboff =hdrs+$06 ;index to current active job
wrkoff =hdrs+$07 ;previous active job

bytelS =hdrs+$08 ;current input/output byte
bentlS =hdrs+$09 ;counter for aultiple byte i/o

)

inon zerg page storage used by the disk routines

Y
#=huf3+$80 ; just use the upper half of buffer 5

i
lpblS #=#+1 jcopy of last port value during burst load

—-. -

jthis section of code starts the progras by downloading the static
jfast input output code to buffer 5 in the drive. This fast i/o
jroutine is then used for all subsequent code transfers between the
jdrive and the 4. Note, these i/o routines work with the screen
;and interrupts turned on but aren’t as fast as the burst transfers

- e

#=$0801 (cé4 BASIC start address)

)

jthis data forms a basic line 10 that says sys2061

)

.byte $0b,$08,%0a,0, $%, ‘2061",0,0,0

)

ad2061 lda #15 jopen a command channel to the drive
tay jbut don’t initialise, there's no need
ldx #8 imaybe this should be variable H##
sr setlfs

7-3
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.Aaln.

error

hcdeSxx vi.l

addr code
0815
0817
(Bla

a? 00
20 ffbd
20 ffcd

081d
0814
0821

0823

aj a4
85 fe
a? 08
83 #f

0829
0827
(82a
082c

a7 o)
8d 08al
aj 03
8d 08a2

082¢ a9 d2
0831 8d (2ad
0834 a9 0t
0836 8d 02ae

0839 a2 0f
083b 20 49
(83e a2 00

0840 bd 089e
0843 20 f4d2
0846 e8

(847 0 04
0849 do 5

084b a0 00
084d bl fe
0B4f 20 £4d2
(852 c8

0833 c0 20
0835 d0 f6

0837 20 ffcc
085a 18

085b ad 0Bal
085 69 20
0860 Bd 0Bal
0863 90 03
(865 ee (8a2

0868 18

0869 a5 fe
086b 69 20
086d B85 fe
086+ 30 02
0871 eb #f

0873 ad 02ad
0876 8

0877 e9 20
0879 8d 02ad

8juned7

112
13
114
113
116
17
118
119
120
121
122
123
124
123
126
127
128
129
130
131
132
133
134
133
136
137
138
139
140
141
142
143
144
1435
146
147
148
149
150
15t
152
133
154
155
136
157
158
139
160
161
162
163
164
165
164
167
168

source

statesent

lda #8800
jsr setnaa
jsr open

lda #<{dcode
sta ptr

lda #>dcode
sta ptr+l

lda #<buf3
sta ddest

lda #>buf3
sta ddest+l

lda #<dclen
sta dentr

lda #:dclen
sta dcntr+l

page
(zbzap.src,s,r

ino name to send

ibuild a pointer to the disk code

1build address of destination into the meaory...
ywrite coasand

;this isn't really needed but it is safer in...
jcase this code is called again

;set up counter for length of disk code

jthis is the main loop to download code in 32 byte sections

)
down(00

i
down10

down 13

)
downléb

down20

ldx #15
jsr ckout
1dx #$00

lda semcad, x
jsr chrout
inx

cpx %

bne down10

ldy #$00
lda (ptr),y
jsr chrout
iny

cpy #32
bne downl1S

jsr clrchn
clc

lda ddest
adc #32
sta ddest
bcc downlé
inc ddest+1

cle

lda ptr
adc #32
sta ptr
bcc down20
inc ptr+l

lda dcntr
sec

shc #32
sta dentr

;make channel 15 output

;and now output the comsand string to the disk

shave we sent all the bytes yet?
inope, not yet

snow output 32 bytes of the disk code

;let the disk execute this comsand

jmove the destination pointer along by 32 bytes

jmove pointer to the source data on by 32 bytes

;this can wrap over a page boundary

jcheck 1f we have downloaded all data



.Rain.  hcdéSxx v3.1 8june87 page 4
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error addr code seq source statesent
087c b0 bb 169 bcs down(0 ;still more data to send
087e ad 02ae 170 lda dentr+!  jcheck the hi byte
0881 0 06 17 beq down23  jall data has been sent
0883 ce (2ae 172 dec dentr+d
(886 4c 0839 173 inp down((
174
175
176 H

177 jgets to here when all of the code has been downloaded, the routine
178 jmust now start the disk code running with a ul comsand and give it
179 ;a little tiee to install itself before sending it coseands.

180 H
181 :
0889 a2 Of 182 down23 1dx #15 ymake channel 135 output
088b 20 $c9 183 jsr ckout
088e a? 35 184 lda #'u’ jsend a ul comsand to execute code at $0500
0890 20 f+d2 183 jsr chrout
0892 a9 33 186 1da #°3°
0893 20 +4d2 187 Jsr chrout
0898 20 ffcc 188 Jsr clrchn ;this will leave douté4 and couttd = 0
089 4c 0b56 189 jmp menu ;all initialised and ready to go so print the senu
190
191 H
08% 4d 2d 57 192 memcsd .byte ‘a—w’  ;comsand to do a memory write
0Bal 0500 193 ddest .word buf3  ;variable, where to write to
08a3 20 194 .byte 32 jconstant, number of bytes to be written
195 :
196
197

198 jthis is the section of code that gets downlcaded to the drive on
199 jpower up of the program. 1t contains fast transfer routines for
200 ;both 64 to 1541 and 1541 to 64. these routines work with the
201 jscreen turned on and interrupts running and are used for sending
202 jcomeands to the drive and returning errors to the &4, There is
203 jalso a handshake that works with the 64°'s screen turned off for
204 jdoing super fast burst load of programs.

205 H

206 ithe jsr comsands use a computed destination address so that this
207 jcode can be assembled in line with the main 64 code but will have
208 jthe correct address when the code is in the disk buffers.

209 H
210 H
08a4 ad 1800 21 dcode lda pblS iclear the clock and data lines to start
(8a7 29 5 212 and #$f+-dout1S-—coutisS
08a9 Bd 1800 213 sta pbi5
214 H
215
216 H
217 ithis 15 the main loop that the drive code sits in. it waits for
218 jthe 64 to send a comeand byte and calls the correct routine.
219 H
220 jcommand bytes are as follows:-
221 ;
222 0 turn off and return control to the dos
2z il do a seek and return the status to the 44
224 2 execute the directory search and send routine
229 HR execute the burst lcad from a given start track and sector

7-5



.8ain, hcdéSxx v3.1

error addr code

0Bac 20 058b
08af 20 0511
08b2 4c 0508

08b5 c9 01
08b7 0 Ob
08b9 c9 02
08bb 0 l1a
08bd c9 03
0Bbt 0 19
08ci 68
08c2 68
08c3 40

08c4 a9 12
08ck 85 06
08cB a? 00
Ofica 85 07
08cc a? bo
O8ce 85 00

08d0 a5 00
08d2 30 fc
08d4 4c 0557

08d7 4c 05e7

08da 4c 065f

08dd ad 1800
(B8el aB

0Bel 29 04
0Bel 0 B
08e5 98

8juneB7

226
227
228
229
230
231
232
233
234
235
23
257
238
239
240
241
242
243
244
243
246
247
248
249

251
252

FHIY

257

259
260
261
262
263
264
263
266
267
268
269
270
2N
272
273
274
275
276
277
278
279
280
281

282

source statesent

L]
1)
cadlp Jsr ibyt15-dcodetbuf3  ;get a comsand from the 44
Jsr dojmp-dcode+butl jcall the correct routine
imp cedlp-dcode+butl ;and get another command.
]
dojmp cmp #1 jdoes the 64 want to do a seek on the disk 7
beq doseek jyes
cap 82 ;15 this a directory comsand ?
beq dodir jyes
cap #3 715 it a burst load commsand ?
beg brstld iyes
pla ino, any other value returns to dos
pla 1by scrapping return address to cadlp
rts ;and returning to caller of this code

i
i
i
jthis code just does a seek on track 18 sector 0 and returns the
jerror code to the 64. used to verify that a disk is in the drive
i

i

d

oseek 1da #18 iset up the track and sector for the seek
sta hdrs
Ida 0
sta hdrs+l
lda #seek
sta jobs

i
115 lda jobs swait for the seek to finish
bei 115 snot done yet
imp obyt13-dcode+buf3  ;4inish by sending status to the 64

call the directory read routine with a jump, (branch is too far)

i
'
i
¥
i
i
d

odir jep bdir-dcode+buf3

call the burst loading routine with a jusp, (branch is too far)

- wn we ma me

brstld jmp fload-dcode+bufl

¥

i
ithis is the frame handshake that starts transmission of 8 bits

jin any direction. It is called by the input and output routines to
jput the &4 and 1541 code 1n synch for a faster handshake on hits

L]

'
framl5 lda pbi5 jwait for clkin = 1 (64 is ready for the byte)
tay jsave the port value for later
and #cinl3
beq fraaid ;64 1sn’'t ready yet
tya jacknowledge 64's ready signal with datout=i

7-6
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.@ain,

error

hcdbdxx v3.1

addr code

08e6 09 02
0828 8d 1800
08eb 78

0Bec ad 1800
(Bet aB -
080 29 04
0812 d0 18
084 98

083 29 4d
087 8d 1800
08a &0

08fb 85 Oe
(84d Ba

08fe 48

0B+f 98

0900 48

0901 a2 (8
0903 20 0339

(906 ad 1800
0909 aB

090a 29 04
0%0c 40 4B

0%0e 98

090+ 46 Ge
0911 bo 02
0913 09 02
0915 Bd 1800

0918 ad 1800
091b aB

091c 29 04
(91e d0 48
0920 98

(0921 29 4d
0923 Bd 1800
926 ca

0927 d0 dd
0929 58

(92a 48

092b a8

(092c 68

092d aa

(92e &0

8juneB?

g A
[ Y ] ki
4 P

<

¥

source statesent
ora #doutls 164 will see this as datin = 0
sta pblS
sel ;disk can’t have any irg's now
]
fr0015 1da pb13s ;now wait for the 64 to acknowledge again
tay sby resetting clkin to 0
and #cinl3
bne fr0013 jhasn’t answered us yet
tya ;finalise framse handshake by setting datout=0
and #$ff-doutlS ;64 will see this as datin=1
sta pbid
rts inow go and do the bit handshake
i
i
¥
jthis routine sends a byte of data to the 64 using a fast handshake
jenter with .a=byte to send.

1)

]
obyt1S

sta bytels
txa

pha

tya

pha

ldx #s08

;store the byte being sent
jsave the .x register

jsave the .y register
skeep a bit counter

jsr tramiS-dcodetbufl ;g0 do a frame handshake

H .
jthe following handshake is perforsed for each bit that is sent to the &4

H
obi013

-e

ob2015

¥
0b3015

1da pbiS
tay

and #ciniS
beg ob1013

tya

Isr byteld
bcs ob2015
ora #doutls
sta pbis

1da pbi3
tay

and #cini3
bne ob3013
tya

and #$f-doutid

sta pbid
dex

bne obi01S
cli

pla

tay

pla

tax

rts

swalt for clkin=1 (64 is ready for the bit)
;save port value for later

;64 1sn’'t ready yet

;64 expects the bit to be valid very soon!
jdatout is 0 at the moment so see what to send
;1f a 1 1s needed, send O to complement data

7a 0 is needed 50 send a | to complement the data
spresent the 64 with it's data

jwait for the 64 to say it has the data
71t will set clkin = O when it has

;64 didn't pick it up yet

iset datout to a known state again (0

;are there any more bits to send 7
iyes, so start the bit handshake again
ok, all bits sent so allow 1rg's again
irestore .y register

jrestore .x register

ibye bye

page 6
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error addr code seq source statement

i
341 jthis routine gets a byte of data from the 44 using a fast handshake
342 jenter with .a=byte to send.

343 '
344
092¢ a9 01 345 ibyt1S lda #%01 sput a flag bit into the data byte
0931 85 Oe 346 sta byteld 150 we know when B bits have been sent
0933 8a 347 txa ;save the .x register
0934 48 348 pha
0935 98 349 tya jsave the .y register
0936 48 350 pha
0937 20 0339 351 jsr framl5-dcode+buf3 ;go do a frase handshake
32
333 jthe following handshake is perforsed for each bit that is sent by the &4
A
093a ad 1800 335 ib1015 1da pb1S  jmait for clkin=! (44 has sent the data bit)
093d a8 336 tay ;save port value for later
093e 29 04 357 and #cin13
0940 0 8 398 beg ib1015 ;64 hasn't set it yet
0942 98 359 tya ;0k; get the bit back
0943 4a 360 lsr a imove it to the carry
0944 26 Oe 361 rol bytel3 j;and then into the data byte
362
0946 ad 1800 363 ib2015 Ida pblS  ;wait for the 64 to set clkin to 0 again
0949 29 04 364 and #cinl3 jnote, any flag bit in the carry is preserved
094b d0 9 363 bne ib2015 ;not done it yet
094d 90 eb 366 bec ib1015  jflag bit didn't drop off yet so get another bit
0944 58 367 cli 0k, all bits fetched so allow irq's again
0950 68 368 pla jrestore .y
0951 a8 369 tay
0952 68 370 pla jrestore .x
0953 aa 371 tax
0954 a5 Oe 372 lda bytelS jand return received byte in .a
0936 60 373 rts
374 H
375 H
36

377 jthese are subroutines for starting reads on chained blocks.

378 jcall rfblok to read the first block into bufl and call rnblok to
379 jread the next block into the butfer that is not being used. rnblok
380  jtakes its arguments from the current active butfer, if the first
381 jbyte is 0 then there is no block to chain to and nothing is done

82
383 H
384 jcall rfblok with .x=track and .y=sector to be read
B
0957 Be 0400 386  riblok stx buf2 istore the first track we want to read
095a 8c 0401 387 sty but2+1 jand the first sector
093d a9 0t 388 lda #1 jtool rnblok into thinking buf2 is active
093¢ 85 Oc 389 sta joboff  ;drop through to the read next block routine
390 H
391 jthis routine starts a block read into bufl or buf2 depending on joboff
392 ;
0961 a3 Oc 393 rnblok Ida joboff j joboft tells us where the track and sector are
0963 85 0d 394 sta wrkoff jsave current value as a work pointer
09635 49 01 393 eor #1 imake the other buffer the active one
(967 83 Oc 396 sta jobott jJoboff now points to buffer where block will go

7-8
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error addr code seq source statesent

096% 18 397 clc juse old value of jobotf as place to get t/s
(96a a3 0d 398 lda wrkotf
096c 69 03 399 adc $>bufl juse the result to modify some code
(96e Bd (3db 400 sta gt-dcode+bufi+2
0971 8d 03dé 401 sta gs-dcode+bufi+2
0974 aS 0c 402 lda jobotf  ;compute index to the correct header
0976 0a 403 asl a
0977 aa 404 tax jto set up track and sector for reading
0978 ad 0301 405 gs Ida bufi+1 jthis gets modified - fetch the sector
097b 95 07 406 sta hdrs+i,x
097d ad 0300 407 gt 1da bufl jthis gets modified too - fetch the track
0980 95 06 408 sta hdrs,x
0982 0 06 409 beg rnbl00 jtrack was 0, so nothing else to read
0984 ab Oc 410 1dx jobot¢ inow start a read into the correct buffer
0986 a9 80 411 lda #read
0988 95 00 412 sta jobs,x
098a &0 413 rnbl00 rts ;all done

414

415

416

417 jthis routine reads the name of the disk and sends all

418 ;program nases to the 64. The send format is as follows:

419

420 il the error code when reading 18,0 - exit if <» i

421 12 16 bytes that make up the name of the disk

422

423 13 track and sector where file starts on the disk

424 0 byte for track means directory read is complete, end.

425 4 send the nase of the program (16 bytes)

426 thl 90 back to step 3

427

428
098b a2 12 429  bdir ldx #18 jread 16,0 to find the disk name
098d a0 00 430 ldy #0
098f 20 033 431 jsr rfblok-dcode+but

432
0992 20 0648 433 bdir00 jsr snext-dcode+butl sbuild pointer and start next read
0993 48 434 pha jsave the controller return code
0996 20 0357 435 isr obyt15-dcodetbuf3 jsend the code to the 44
0999 &8 434 pla iget the code back
099a c9 01 437 cap #1 iwas our active block read ok *
099¢ +0 01 438 beg bdir(3 iyes so proceed to read the disk name
(99 &0 439 rts jerror, Just return to main command loop

440
099+ a0 90 441 bdir03 ldy #144 yindex to the disk name
09al bl 0a 442 bdiri0 lda (bufptri,y jget next character of the disk name
09a3 20 0597 443 Jsr obytlS-dcodetbufl jsend it to the 64
(9ab cB 444 ny
09a7 co a0 4435 Cpy #1460 ihave we sent the whole name ?
0939 do 46 444 bne bdirid inope, not yet

447 H

448 jok, the disk name has been sent so find all program types and send
449 jthe nases and start t/s to the 64 for user seiection

450 H
0%9ab 20 0648 131 bd1rd0 jsr snext-dcodetbufl ;start the next block reading
U9ae c9 01 452 chp #1 jdid the current block read ok *
90 0 04 453 beg bdir2s syes
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error addr code ' seq source statesent
09b2 a% 00 454 Ida #$00 jerror!, send 64 a zero byte and return
0%ha 0 435 beg bdir80 sbra
456
096 a9 02 437  bdir25 1da #$02 ipoint to the first directory entry
09b8 8d 0780 458 sta 1pb15 1keep the index
09bb ac 0780 459  bdir30 ldy 1pbiS jget current index to the directory entries
0%be c8 440 iny ipoint to-its track/sector field
09bf bl Oa 461 lda (bufptr),y ;if track = 0 then directory done
09c1 0 26 462 beq bdir80 jyep, send a zero byte and exit
09c3 88 463 dey jok, a file 15 there so check if it's a prog
09c4 bl Ca 464 lda (bufptr),y jget the type byte
09cé c9 82 465 cap #3882 jis it a closed progras file ?
09cB do Oe 466 bne bdir4o jnope, go to the next entry
09ca a9 12 467 lda #18 ikeep a byte counter
09cc 85 oOf 468 sta bentls
49
09ce c8 470  bdir3S iny jok, send the next 18 bytes (t/s,name)
09cf bl Oa 471 lda (bufptr),y
09d1 20 0557 472 jsr obyt15-dcode+bu+3
09d4 c6 0f 473 dec bcntid ihave we sent it all 7
09d6 d0 6 474 bne bdir33 ;nope
475
09d8 ad 0780 476  bdir40 lda 1pbiS jpoint to the next directory entry
09db 18 477 clc
09dc 69 20 478 adc #32
09de 8d 0780 479 sta 1pb1S
09e1 90 d8 480 bce bdir30 shaven't finished yet
481 5
09e3 a0 00 482 1dy #$00 jok, finished this block, see if there's another
09e5 bl Oa 483 1da (bufptr),y ;if track link <> 0 then there is
0%9e7 d0 c2 484 bne bdir20 ;start another read and send next buffer
S I
09e9 4c 0557 486  bdirB0 jmp obytiS-dcode+buf3 jsend a zero byte to finish
487 H
88
89
490 jthis routine waits for the job to finish on the buffer we are going
491 ito read, and then starts another read on the other buffer (bufl or 2)
492
493
09%c a? 00 494  cnext lda #$00 sbuild pointer to the current buffer
(9ee 85 0a 495 sta bufptr
0940 a3 Oc 496 1da jobott
09¢2 18 497 clc
0943 69 03 498 adc #:bufl
0945 85 Ob 499 sta bufptr+l
0947 aé Oc 300 ldx jobotf jwait for the current job to be finished
(949 bS 00 01 snex00 lda jobs,x
094b 30 fc 902 bm1 snex(G
(94d 48 203 pha jsave the returned error code
09fe 20 0Sbd 504 isr rnblok-dcode+bufl  jstart a read on the next block
0a01 &8 503 pla ;jget back the error code
0a02 60 06 rts ;all done
07
08

509 ithis routine does the burst load of a program file, the &4
310 jsends the start track and sector using the norsal fast i/o
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error addr code seq source statesent
511 jroutines and also receives the start address of the program
512 ;in the same manner
313 ;
514 H
0a03 20 038b 315 fload jsr ibytlS—dcode+bufl j;get the start track
0a0b aa 516 tax
0a07 20 038b 317 jsr ibyt15-dcode+buf3 ;get the start sector
0aCa aB 518 tay
0adb 20 03b3 519 jsr riblok—dcode+buf3  jread the first block into bufl
Oade 20 0648 520 Jsr snext-dcode+bufl ;and start the second block reading
0all ad 0302 521 1da buf1+2 ssend the start address of the code
0ald 20 0357 522 jsr obyt13-dcodetbuf3
0al7 ad 0303 523 lda bufi+3
Oala 20 0357 524 jsr obytiS-dcode+butfl
525 H
Oald a0 04 326 ldy #4 jwhere to start the send from
Oalf a2 fc 527 ldx %252 snumber of bytes being sent
0a2i do Oe 928 bne 1020 ;send the block starting at .y index
529
330 jthis is the main loop that sends a block of code to the &4
331 3
0a23 a0 00 532 flol0 ldy #$00 ;assume 1fs a full block
0az3 a2 fe 33 ldx #254
0a27 bl 0a 534 lda (bufptr),y ;1 track = 0 then it isnt
(a29 do 04 335 bne flois severything is ok
0aZb c8 336 iny ;point to sector field for nmber of bytes to send
0aZc bl 0a 37 lda (bufptr),y
0aZe aa 338 tax
0a2f a0 02 339 flol3 ldy #$02
0a3l Ba 540  flo20 txa itell 64 how many bytes
0a32 20 Obab 541 Jsr tstb15-dcode+bufl
42 ‘
0a35 bt Oa 343 f1o30 lda (bufptr),y jnow send all the bytes of data
0a37 20 Obab 544 jsr tstbiS—dcode+butl
0a3a cB 945 iny
0alb ca 346 dex
0alc do 7 547 bne 1030 ymore to send
M8
0ale al 00 549 ldy #$00 jsee if there is another block to do
(240 bl Oa 330 lda (bufptri,y
0adZ $0 07 51 beq flo30 inope, all done so finish by sending
Dadd 20 0648 292 jsr snext-dcode+butl jstart the next block reading
(0247 c9 01 533 cap #1 ;did the new block read ok *
0ad9 0 d8 554 beg flol0 jyes so get another biock
J H B
9536 igets to here when the whole file has been sent to the &4 or an error
357 jwas encountered while reading program blocks
558 H
adh &8 539 flo30 pla iscrap return address to main comsand loop
Oadc 68 540 pla
(add a% 561 Ida #$04) ;send 64 a zero byte to terminate
2
563 H
564  j==ss=mmmm—m—m————ecce——————oo S======—coc ¢
565 jthis 1s the code to do a fast handshake to the 64 with screen off
366 j==================ooo——c ====zz==s==
567 ;
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Oad4t 85 Oe 568  fsth1d sta byteld jsave the byte to be sent
0a51 Ba 569 txa jsave .x
0a52 48 570 pha
0ad3 a2 08 o ldx #$08 skeep a count of bits to be sent
0a55 78 572 sei sand don't allow interrupts now
CIA T
0ad6é ad 1800 574 51500 lda pbiS ;get current value of the port
0as9 06 Oe 973 asl bytel5 ;move the next data bit into the carry
0aSh b0 05 576 bcs $s1510 snothing to do 1f bit is set (bus complesents)
0add 09 02 577 ora #dout1d ssend a 1 bit if O was required
0a5f Bd 1800 978 sta pbi5
0ab2 09 08 579  +s1510 ora #coutls ;set datout = 1 to say data available
0at4 8d 1800 980 sta pbiS
0ab7 ea 581 nop ;give the 64 time to find the data
0ab8 ea 982 nop s HHE this runs very close to the edge....
0aé9 ea 983 nop jHHEE one more nop doesn’'t slow it down asuch
B4
Oaba 29 5 989 and #$ff-doutiS—coutld jreturn port to known state
Oabc Bd 1800 286 sta pbi5
0abf ca 587 dex sany more bits 7
0a70 d0 e4 568 bne 51500 jyes
0a72 58 589 cli sirgs are ok now
0a73 68 590 pla jrestore .x
0a74 aa 991 tax
0a75 60 592 rts ;all done
b A S
L7 S
0a76 00 5%5  dcend .byte 0 jend of disk drive code
=01d2 99  dclen = dcend-dcode
97
398 H
59 ’
600 sput®O:codcode.src”
601 :
602 jthese are the fast i/o routines for the 64 that work with
603 ;the screen and interrupts turned on.
604 ino computed offsets for the jsr addresses are required
605 ibecause this code is assembled where it will be executed
606
607
608
609
610 ;this routine fetches a byte from the drive using a fast handshake
611 H
612 ; .
0a77 a9 B0 613 ibyto4 lda #$80 sput a flag bit into the data byte we will feich
0a79 85 b 614 sta bytebd
0a7b Ba 615 txa ;save . x
OaZc 48 616 pha
0a7d 98 617 tya jsave .y
0a7e 48 618 pha
0a7+ 20 0b3! 619 jsr frambd ;g0 do the byte handshake
620 H
621 ;this section loops around a quick handshake to fetch B bits of data
622
(282 ad dd0d 623 1b1064 lda phéd iset clkout = 1| to say we want a bit now
0aB3 09 10 624 ora #coutéd
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(aB7 8d ddoo 625 sta pbéd
626 :
0aBa aZ 07 627 ldx #8307 ;give the disk tiee to present the data
OaBc ca 628 1b2064 dex iwith this saall delay loop
0aBd do +d 629 bne ib2064
630
0aBf ad dd00 631 lda pbb4 j0k disk! data should be valid by now
0a92 29 ef 632 and #$ff-coutéd jtell the disk we fetched it by setting clkout=0
0a%94 8d ddoo 633 sta pbéd
0a97 0a 634 asl a jmove the data bit into the data byte
0a%8 66 fb 635 ror bytesd
0a%a 90 eb 636 bce ib1064 ijtlag bit didn’t drop out yet so get another bit
637
0a% 68 638 pla jrestore .y
0a%d a8 639 tay
0a% &8 640 pla jrestore .x
0a%¢f aa 641 tax
0aal a3 fb 642 lda bytet4 ;fetch the asseabled byte of data
Gaa2 60 643 rts ;bye bye
644
645
66

647  ;this routine sends a byte of data to the disk using the fast shake
648  jthe handshake is different to the get byte routine because the 64
649  jcan call the shots and depend on the 1541 to be waiting for data

650 ;at any given time.
631 H
632 H
0aa3 85 fb 633  obytéd sta byteb4 ;save the data byte to be sent
0aaJ Ba 634 txa jsave .x
Oaab 48 [-55] pha
Oaa7 98 636 tya ;save .y
0aaB 48 657 pha
0aa% a2 08 658 1dx #$08 ikeep a count of the bits to send
Oaab 20 0b31 659 isr framé4  ;do the frame handshake for this byte
660
661 ithis 1s the loop to handshake each bit over to the 154i
662
Oaae ad ddod 663  obl044 1da pbéed iget the current value of the port
Oabl 06 b 664 asl byteb4 ;move the next data bit into the carry
0ab3 90 03 665 bcc 0b2064  ;nothing to do, the bit is clear
(ab3 09 20 bbb ora #douté4 ;it's a 1 bit that needs to be sent
Oab7 Bd dd0o 667 sta pbod ithis 1s a fix (1326 drops bits it Z are changed!
Oaba 09 10 668 ob2064 ora #coutbd ;set clkout to | to say data is there
Oabc Bd ddoo 669 sta phod
670 H
Oabt ea 671 nop jgive the drive tise to find the bit
lach) ea 672 nop
Uacl ea 672 nep
fac2 ea 674 nop
675 H
Oacl 29 c# 676 and #${+-doutbd-couted
(acl 8d ddoo 677 sta phéd jset the port back to a known state
tacB ca 478 dex iare there any more bits to send
dac? do el 679 bne obl064  sves
Gach 68 ABO pla jrestore .y
Cacc aB 681 tay
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Oacd 68 682 pla jrestore . x
Oace aa 683 tax ’
Oact &0 684 rts ;bye bye
685
686 ithis is the real fast zap load routine that fetches a progras
687 jfrom the drive with a very fast handshake. The &4 has to be
688  jwatching the bus at all times, therefore it must have the
689 svideo chip turned off and interrupts disabled.
6%0 :
691 jthis code is loaded into the screen at $0402 so that it cannot
692 ;be killed by prograss loading over it (most cases)
693
94
0ad0 ad 0400 675  sctop lda $0400 ;build a pointer to the code
0ad3 85 2d 696 sta vartab juse vartab so basic progs know where they finish
0adS ad 0401 697 lda $0401
0adB 85 2e 698 sta vartab+i
699 H
Oada 20 044a 700 sct00  jsr fsthéd-sctop+$0402 g0 get a super fast byte
Oadd aa 701 tax jthis is the nusber of bytes being sent
Oade {0 18 702 beg gotprg ;0 means we are all done
Oae( 48 703 pha isave for later
Oael a0 00 704 ldy #$00
705
0ael 20 0443 706 sctl0 jsre tstbé4-sctop+$0402 ;qet a byte of the code
Oaeb 91 2d 707 sta (vartab),y jstore it in memory
Oaefl cB 708 iny
Oae? ca 709 dex ;any more bytes in this block ?
Oaea d0 f7 0 bne sctio jyes
1 '
Oaec 18 12 clc jupdate the pointer
Oaed 48 713 pla
Oaee 65 2d 714 adc vartab
0at0 85 2d 713 sta vartab
0af2 90 eb 716 bec sctoo
0at4 eb 2e 17 inc vartab+1
Oaté dO e2 718 bne scto)
2V
20
721 jgets to here when the code has been loaded to see what to do
22
723
0afB ad doit 724 gotprg lda 53265
Oafb 09 10 725 ora #16 jturn the screen back on
Oafd 8d dO11 726 sta 33265
0bo0 58 727 ch jlet interrupts fly now
0b01 ad 0401 728 lda $0401 ywas this basic
0b04 c9 08 729 cmp #8 j1f sa = $0B01 then yes
0b06 dO Od 730 bne sysprg iht byte not right
0b0B ad 0400 731 lda $040G
0bob c9 ot 732 cep #1
ObOd d0 04 73 bne sysprg
34
0bOf 20 ab59 733 jsr $a639 irunc, 1t was basic so run it
0b12 4c a7ae 736 imp $alae jnewstt
737
0b15 6C 040K 738 sysprg jmp ($0400)
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739 H
740 H
741 ;this routine does a fast byte handshake with the screen off
742 ;
743 ;
0018 98 744 {stbb4d tya jsave .y
0bl19 48 745 pha
Obla a% 01 746 lda #301 ;put a flag bit in the data byte
Obic 85 b 747 sta bytesd
748
Oble ad ddoo 749 f56400 lda pbéé jwait for clkin = 0 (disk sent data)
0b21 aB 750 tay
0022 29 40 751 and #cinbé4
0b24 do 18 752 bne {56400 ;ok, bit 1sn't clear yet
753 H
h26 98 754 tya
0b27 0Oa 733 asl a ;ok, we have the data bit
0b28 26 b 736 rol bytetd ;aove 1t 1nto the data byte
Ob2a 90 ¢2 737 bec $s56400 ymore bits to fetch
™8
ObZc 68 759 pla jrestore .y
0b2d aB 760 tay
Ob2e a5 fb 761 1da bytet4 ;get back the data byte
0b30 60 762 rts ;all done
763 H
764 H
765

764 ;this is the frase handshake that starts transsission of B bits
767 jin any direction. it 1s called by the 64's fast input/output
768 jroutines to make sure the code in both the drive and the 64 is
769 yin synch. it has been positioned here so that it is moved to
770 ;the screen ras along with the super fast i/o routine.

m H
772 H
0031 ad ddoo 3 tramb4 lda pbad jset clkout = 1 to start the handshake
0b34 09 10 774 ora $couttd
(b34 B8d ddind 775 sta pbod
776 H
0039 ad ddog 777 fro064 lda pbéd iwait for the drive to set datin = 0
(b3c a8 778 tay jsave the current port value for later
0b3d 29 B0 779 and #dins4
0b3f d0 48 780 bne fri064 idrive didn't respond yet
781 H
Ob41 98 782 tya ;set clkout = 0 to set lines to G state
0p42 29 ef 7832 and #$ff-coutéd ;and let the drive know we are ready
Ob44 Bd ddOo 784 sta pbod
0b47 ad ddoo 785 fri064 lda pbhd ;finally wait for the drive to set datin=i
Obda 29 BO 786 and #dined
Ob4c +0 +9 787 beq trited igrive didn't respond vet
Obde &0 788 rts 10k, frame nandshake is done
789 H
790 H
Ob4+ OG 791 scend .byte 0
792
793 ; —
794 jthis section displays the menu and gets the users selection
795 ifrom that menu. Sprites are downiocaded to $3(KA
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796 H
797 H
0b30 18 34 30 798 postbl .byte 24,52,48,52,72,52
0b33 34 48 34
799 ;
0bS6 a9 00 800 wmenu Ida ¥ sscreen background black
0b38 8d d021 801 sta 33281
0bSb a9 od 802 lda #13 sborder light green
0bSd Bd d020 803 sta 33280
0b60 a9 93 804 1da #147
0b62 20 f4d2 805 jsr chrout jclear the screen
806
0bb6S a2 00 807 ldx #0 jstart at line 0
0b67 a0 03 808 ldy #3 ;and do 3 reversed lines
0b69 a9 0od 809 lda #13 7in light green on the screen
Obéb 20 Oe2d 810 jsr doline
811 ;
Obbe a2 04 812 1dx #4 snow start at line 4
0b70 a0 03 813 ldy #3 ;and do 3 reversed lines
0b72 a9 01 814 l1da #1 ;in white
0b74 20 Oe2d 815 isr doline
B1é6 H
817 jH#H this code may be scrapped if prograe gets too big H###z
818
0b77 a2 00 819 ldx #$00 sindex into sprite data
0b79 bd 0481 820  menul0 lda titlez,x ;jdownload sprite data to $3000
0b7c 9d 3000 821 sta $3000,x
0b7f eB 822 inx
0bB0 ed co 823 cpx #192 shave we downloaded all of the data ?
0b82 d0 3 824 bne menul®  ;nope, not yet
825
0bB4 a2 03 826  menu20 ldx #$03 scolor all three sprites
0bB6 Ba 827  menu2S txa . iin white,red and cyan
0bB7 9d d026 828 sta $d026,x
0bBa ca 829 dex
ObBb d0 9 830 bne menu23
831 H
0bBd Be d025 832 stx $d023  ;mob sulticolor 0 = black
b0 Be d0i7 833 stx $d017 $N0 y expansion
0b93 Be dOid B34 stx $d0id  ;no x expansion
85
0b96 a2 co 836 ldx #192 ;build pointers to each sprite in memory
0098 Be 0748 837 stx 2040
0b9b eB 88 , inx
0b9c Be 0749 839 stx 2041
0b9+ eB 840 inx
Oba0 Be 07fa 841 stx 2042
842 H
Obal a2 (3 B43 ldx #$05 ;now give each sprite its x,y position
0bad bd 0bS0 B44  @enul5 lda postbl,x
0baB 9d d0oo 845 sta $d000,x
Obab ca B46 dex
Obac 10 7 B47 bpl menuls
Bag
Obae aZ 07 849 1dx #$07 iturn on the I used sprites
(bb0 Be dOlc 850 stx $d0lc imulticolor

0bb3 Be d015 851 stx $d015  jenable 7-16
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error addr code seq source statesent
852
833 jHHHHE this code may be scrapped if program gets too big Hit#s
84
Obbé a9 00 B35 lda #0 ;put message O on the screen
0bb8 20 0ed7 856 jsr mesage  ;'1541 fast load by steve beats’
87
g8
B39 jmenu screen 1s all set up now, so check that there is a disk in the
B840 jdrive and ask the user for one if there isn't.
B61 H
B62
Obbb a9 01 B63  menud0 lda #$01 ;tell the drive to do a seek
Obbd 20 0aal 864 jsr obyté4d
ObcO 20 0a77 865 jsr ibyté4  ;get the error return
0bc3 c9? 01 866 cop #1 ;is there a disk in there
0bcS 0 08 B&7 beq senudl  ;yes
88
0bc7 a9 01 869 lda #1 jnope, so ask the guy for a disk
Obc9 20 0e47 870 jsr sesage
Obcc 4c Obbb 871 jeo menud(  ;and keep seeking until a disk is there
872
873
Obct a9 01 874  menudS lda #8301 jdo one more seek because removing a disk...
Obdl 20 0aa3 875 jsr obyté4  jcan make seek return a 1 when no disk is there
Obd4 20 0a77 876 isr ibyté4
0bd7 c9 01 877 cep #1 ,
0bd9 do e0 878 bne menudd  jsorry, we shouldn't have got here yet
Obdb a9 02 879 lda #2 iput up the disk name message
Obdd 20 Oed7 880 jsr mesage
881 H
Obed a9 02 2 1da #2 jtell drive fo do a directory send
Obe2 20 (aal 883 jsr obytéd
ObeS 20 0a77 884 isr ibyté4  jget the status code for the 18,0 read
ObeB c9 01 885 cap #1 ;11 1 then ok to carry on and get the name
Obea 0 08 886 beq menuS0  ;no problems
B87
(bec a9 00 8688 lda #$00 jHEHEE arror for now HHEEER
Obee Bd d015 889 sta $d015
Obfl 4c 0Oaal 890 jep obyté4d  jturn off the drive code
891 H
(b4 a2 03 892 menuS0 ldx #5 jbuild a pointer to the disk name field
Ob+6 20 Odel 893 jsr setptr
0b$9 av 16 894 ldy #22 iwhere to store the stuff
Obtb a2z 10 893 ldx #16 jwe are going to get 16 bytes now
B9
Obtd 20 0a77 897 menud3 jsr ibytéd  ;get a byte from the drive
0cO0 29 34 898 and #63 jconvert character to reverse screen code
0c02 09 86 899 ora #128
Gc04 91 & 900 sta {vptri,y ;store the byte on the screen
(c06 cB 901 iny
0c07 ca 902 dex ihave we fetched all bytes vet ¥
0ciB do 3 703 bne menuS5  ;nope
904 H
905 ==== =
904 {0k, we now have the disk name so fetch track,sector,name for each f1le
907 ithat the drive sends us. A track number of zero means all files done
02 H
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error addr code seq source statesent

909 H
OcOa 20 Odcc 910 jsr setfp jbuild a pointer to directory storage area
Ocod a9 00 911 lda &0 jkeep a count of programs
0c0f 8d 02a7 912 sta prgcnt

93
0c12 a0 00 914 menub0 ldy #300 iset index into storage
Oc14 20 0a77 915 jsr ibyté4  ;get the track number
0ci7 0 le 916 beq gotdir 0, so all is done
0ci19 91 fe 917 sta (ptr),y j;resesber the track number
Ocib c8 918 iny
Ocic 20 0a77 919 jsr ibytéd4  ;fetch the sector nusber and store it
Oclf 91 fe 920 sta (ptr),y
0c21 cB 921 iny jnow point to the nase storage
0c22 20 0a77 922 menubS jsr ibyté4 ;fetch a byte of the filename
0c25 29 3f 923 and #63 jconvert to display code
0c27 91 fe 924 sta (ptr),y jand store in memory
0c29 cB 925 iny
OcZa c0 12 926 cpy #18
0c2c d0 4 927 bne senu6S
Oc2e ee 0Za7 928 inc prgcnt  jupdate nusber of programs there
0c31 20 0dd3 929 jsr nxtfil  ;move pointer on by 1B bytes
0c34 4c 0ci2 930 i®p msenubld  jbra

931 H

932 H

933 jall the directory entries are in mesory now, so set up the display
934 ;and allow the user to cursor around to select a file for loading

935 H
936 H
0c37 ad 02a7 937 gotdir lda prgcnt jwere there any files at all ?
Oc3a do 24 938 bne gotd00 ;yes so let user choose
939 :
0c3c a2 08 940 ldx #8 jerror, no programs on the disk
Oc3e a0 05 941 ldy #5 ;display this in a 5 line reverse box
0c40 a9 01 942 lda #1
0c42 20 0e2d 943 jsr doline
944 H
0cdd a7 04 945 lda #4 juse messages 4 and 5
0c47 20 Oed7 946 jsr mesage
Oc4a a? (5 947 Ida #5
Ocdc 20 Oed7 948 jsr mesage
949 H
Ocdt 20 ffed 930  noprog jsr getin  ;wait for stop or return
0c32 c9 0d 951 cep #13 iwas 1t return to change disks ?
0c34 do 03 952 bne noprd0 ;nope
0cS6 4c 0bS6 953 jnp menu jredraw the menu and start again
ECL I
w9 ¥ 03 955 noprdd cep #3 ywas 1t stop
Oc3b do f2 956 bne noprog ;nope
0cdd 6c f44c 957 jnp ($f44c) jreset to clean up
958 .
Océi a? 0o 939  gotd(0 1da #$00 ;set up to display files for the first time
(cé2 Bd 0Za9 960 sta fprg jfirst program on the screen
Océd Bd 0ZaB 961 sta curprg ;progras number the cursor is over
Oc6B Bd 02aa 962 sta curlin jcurrent line where the cursor is
963 H
Ocbb a2 15 964 ldx #Z21 jput a I line deep reverse bar at screen hotton
Ocod al 03 963 ldy #3
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error addr code seq source statesent
Ocof a? 0t 966 lda #1 snake 1t white
0c71 20 Oe2d 967 jsr doline
0c74 a% 03 968 lda #3 ;display the instructions on it
0c76 20 0e47 969 jsr sesage
970
0c79 20 0d4d 971 dspm00 jsr dspfil jdisplay as many files as possible
Oc7c 20 $ed 972 dspml0 jsr getin ;g0 get a key from the user
Oc7¢ 0 b 973 beq dspai®
0cBl c9 03 974 cap 83 jwas 1t stop
0cB3 do 03 975 bne dspalS jnope
0c85 4c 0b36 976 jp menu jstart over 1f stop was pressed
977
0c88 c9 11 978  dspmiS cap #17 ywas it cursor down 7
OcBa do 22 979 bne dspm20 ;nope
OcBc ae 02a8 980 ldx curprg jfirst check it we would go past the end by moving
Oc8f eB 981 inx
0c90 eB 982 inx
0c91 ec 02a7 983 cpx prgcnt
0c94 b0 eb 984 bcs dspml0 it was so don't do anything
0c9 Be 0ZaB 985 stx curprg jstill ok
0c99 a2 02aa 986  dspmlé ldx curlin ;move down a line
Oc9c ed 987 inx
0c9d e Oc 988 cpx #i2 junless we were on the last one
0c9f do 07 989 bne dspal7 ;we aren't so just incresent and carry on
Ocal ee 0Za9 990 inc fprg ;time to scroll so first prog = first+Z
Ocad ee 02a% 991 inc fprg B,
Oca7 ca 992 dex jcorrect .x because it went too far
OcaB Be 0Zaa 993 dspmi7 stx curlin
Ocab 4c 0c79 994 Jap dspm00 jredisplay the screen full of files
93
Ocae c9 91 796 dspm20 cep #145  ; was it cursor up 7
0Ocb0 d0 20 997 bne dspa3( ;nope
Ocb2 ae 02aB 998 ldx curprg jonly move up if prog # is 2 or more
Ocb3 el 02 999 cpx ¥2
Ocb7 90 c3 1000 bcc dspal0  jnothing to do we are on the top line
Och9 ca 1001 dex smove back by 2 ’
Ocba ca 1002 dex
Ocbb Be 02a8 1003 stx curprg
Ocbe ad 0Zaa 1004 lda curlin ;move current line back unless we are on the top
Occl do 09 1003 bne dspm25 ;its ok, we are not on the top line
Occ3 ce 0Za9 1004 dec fprg ytirst = first -2
Occhd ce 02a% 1007 dec fprg
Occ9 4c Oc79 1008 Jep dspm0  ;display the new files that moved in
(ccc ce 02aa 1009 dspm23 dec curlin jok to just move the cursor up the screen
Occt 4c 0c79 1010 Jep dsped0
1011 ;
0cd2 c9 1d 1012 dspa?0 cap #27 ywas it cursor forward
Ocd4 do 14 1013 bne dspm40 jnope
Ocdb ad 0Za8 1014 lda curprg imove to the next 1f curprg<prgcnt and even
Ocd9 aa 1015 tax
Ocda eB 1016 inx
Ocdb ec 0Za7 1017 cpx prgcnt
Ocde $0 9c 1018 beg dspml) jalready at the maximum
GceG 29 Gl 1019 and #$01
Gce? d0 98 1026 bne dspal( jalready 1n the second coiuen
Oced Be (iZas 1621 stx curprg jstore the new position and redispiay
Uce? 4¢c Oc79 1022 1R dspadio
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error addr code seq source statesent
1023
Ocea c9 9d 1024  dspad0 cep #157 swas it cursor back 7
Ocec d0 Ob 1025 bne dspa30 ;nope
Ocee ad 02aB 1026 1da curprg ;make number even
Ocfl 29 fe 1027 and #$fe
Oc$3 8d 02a8 1028 sta curprg
Octé 4c 0c79 1029 jmp dspm00 ;redisplay the files
1030
0cf9 c9 od 1031 dspad0 cep #13 swas it return to load ?
Ocfb 0 03 1032 beq dspa33 ;yes, so 9o load the progras fast
Ocfd 4c Oc7c 1033 jmp dspal0 ;nope, so just get another key
1034
1035 H

1036 jgets to here when the user has chosen a program from the senu
1037 ;the main loading code gets put into screen ram and executed

1038 ;to load in the program. depending on start address, the progras
1039 ;is either run or called directly.

1040 H
1041 H
0d00 a9 93 1042 dspaSS lda #147 jclear the screen
0d0Z 20 fd2 1043 jsr chrout
0d0S a2 74 1044 ldx #scend-sctop jmove code into the screen
0d07 bd 0Oad0 1045  dspmS6 lda sctop,x
OdOa 9d 0402 1046 sta $0402,x ;leave roos to store start address
0d0d ca 1047 dex
0dOe e +f 1048 cpx #$44
0d10 do 5 1049 bne dspaSé
1050
0d12 78 1051 sel sno interrupts now please
0d13 ad dO11 1052 lda 53263 sturn the screen off
0d16 29 ef 1053 and #255-16
0d18 8d do11 1054 sta 53263
0dib a9 00 1055 1da #$00 sturn the sprites off
Odid 8d d01S 1036 sta $d013
0d20 8d 0801 1057 sta $0801 smake this program disappear
0d23 8d 0802 1038 sta $0802
0d26 a% 03 1059 Ida #2 jtell the drive to go to the burst load
0d28 20 0aa3 1060 jsr obytéd
O0d2b ad 02a8 1061 lda curprg ;find out which prograe to load
OdZe 20 Odbc 1062 jsr #ndprg
0d31 a0 00 1063 ldy #800 ;tell burst load where to start from
0d33 bl fe 1064 lda (ptr),y jtrack
0d35 20 Daal 1063 jsr obytéd
0d38 c8 1066 iny
0d39 bl fe 1067 lda (ptri,y ysector
0d3b 20 0aal 1068 jsr obyte4
0d3e 20 0a77 1069 jsr ibytbd iget the start address of this program
0d41 B8d 0400 1070 sta $0400 jsave 1t for the fast loader routine
0d44 20 0a77 1071 jsr 1bytéd
0d47 8d 0401 1072 sta $0401
(d4a 4c 0402 1073 jmp $0402 jcall the zap part of zaploader
1074
1075
1G76 jroutine to display files that are in memory on the screen
1077 ;
1678 iprgcnt actual number of programs 1n mesory

179 jcurprg program number that the cursor 1s currently on
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error addr code seq source statesent

1080 ycurlin line number that the cursor is on (G-11)
1081 s fprg tirst program being displayed on the screen

1082 H
1083 H
Od4d a2 08 1084  dspfil 1dx #8 jpoint to the first line
Od4+ 20 Odel 1085 jsr setptr jwhere the msenu will be displayed
0d52 a9 00 1086 lda #8300 jwe are on line O now
0d54 8d 0Zab 1087 sta wrklin
0d57 ad 02a9 1088 1da fprg jwhich progras do we start at
0dSa 8d 0Zac 1089 sta wrkprg
0d53d 20 Odbc 1090 Jsr fndprg jbuild a pointer (in ptr) to the first progras
1091 ;
0déd a2z 00 1092 dspt00 1dx #$00 yassume current prog is not the same as the...
0d62 ad 0Z2ac 1093 lda wrkprg jone the cursor is over
0d65 cd 02aB 1094 cep curprg
0d68 do 02 1095 bne dspf10
Odéa a2 80 1096 ldx #$80 jit is the same so display it reversed
Odéc 86 65 1097 dspfl0 stx tesp jtemp contains the reverse flag
Odée a0 02 1098 ldy #s02 ;point to the name and it's screen destination
0d70 bl fe 1099 dspt1S lda (ptr),y
0d72 03 65 1100 ora tesp
0d74 91 6 1101 sta (vptr),y
0d76 a% 04 1102 1da #15 ;display nases in light grey
0d78 91 62 1103 sta (cptrl,y
0d7a cB 1104 iny
0d7b c0 12 1105 cpy #i8
0d7d do f1 1106 bne dspf13
1107
0d7+ 18 1108 cle jmove screen pointers to next column
0dB80 a5 6&c 1109 lda vptr ‘
0d82 69 14 1110 adc #20
0dB4a 83 6&¢c 1111 sta vptr
0dB6 85 62 1112 sta cptr
0dBg 90 04 1113 bec dspf20
0d8a eb &d 1114 inc vptr+i
OdBc eb 63 1115 inc cptr+l
1116
(dBe 20 0ddS 1117 dspf20 jsr nxtfil jmove filename pointer to the next entry
1118
0d91 ae 0Zac 1119 dspf25 ldx wrkprg shave we finished ?
(d94 eB 1120 inx
0d?5 ec 0Za7 1121 cpx prgent
0d98 40 13 1122 beq dsp#50 1¥es so see if we have to erase Znd coluen
0dYa Be 0Zac 1123 stx wrkprg
0d9d Ba 1124 txa i1f program nusber is even then move down a iine
Od%e 29 01 1125 and #$01
udal do be 1126 bne dspt00 inope, we arse on the same line
Oda2 ee 0Zab 1127 inc wrklin jdo we have room to display any more
(dad ad 0Zab 1128 lda wrklin
Oda8 c9 oc 1129 cop ¥12
Odaa d0 b4 1130 bne dspt(x jyes keep displaying the programs
Odac &0 1131 dspfi0 rts iout of room, so finish
1132
dad 8a 1133 dspt3( txa i1f we finished in column I then whats thers
idae I6 Of 1134 and #$01 inow will have to be erased ing f1le hers now:
Odbir 0 fa 1133 beg dsp+3d inope, we finished in column !
adbZ al 1z 1136 idy #18 10k, we have to biank out the last iine
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error addr code

Odb4 a9 20
0dbé 91 6c
0dbg 88
0db9 d0 fb
Odbb 60

Odbc aa
Odbd 20 Odcc
0dcO e0 00
0Odc2 do 01
Odcé 60

0dcS 20 0ddS
OdcB ca

Odc9 d0 fa
Odcb 60

Odcc a9 4t
Odce 85 fe
0dd0 a% 10
0dd2 B85 +f
Odd4 60

0ddS 18

Oddé ad fe
OddB 69 12
(dda 85 fe
Oddc 90 02
(dde eb f
Ode( 60

Odel 48
Ode2 Ba
Odel 48
Oded 0a
ded aa

Oded bd Gdfb
0ded B85 ac
deb B85 &2

BjuneB7

1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1130
1151
1152
1133
1154
1155
1156
1157
1158
1139
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1164
1185
1186
1187
1188
1189
1196
1191
1192
1193

source statesent

lda #32
dspf35 sta (vptr),y

dey

bne dsp$55

rts

ithis routine builds a pointer to the program entry nusber in .a
ithe pointer is left in (ptr) for the caller to use as an indirect

i

i

fndprg tax 1keep a counter
jsr setfp jbuild pointer to first entry
cpx #0 11s the pointer correct now ?
bne fndp00 snope )
rts spointer done

H
fndp00 jsr nxtfil jadd 18 to ptr for each filename entry

dex ystill more to do 7
bne fndp00 jyes
rts

- W8 aw

build a pointer to the filenase area in memory

g -

tfp lda #<dirstr
sta ptr
lda #>dirstr
sta ptr+i
ris

Y

3

imove ptr to the next file entry (by adding 18)

]

nxtfil clc
lda ptr
adc #18
sta ptr
bec nxt$00
inc ptr+l

nxt$00 ris

)

i

;these are general purpose screen and message routines
i

i
ithis routine sets a pointer in vptr and cptr to the screen
;line sent in .x

1
setptr pha
txa
pha
asl a
tax
lda scrlin,x
sta vptr
sta cptr icolor and screen io bytes are the same
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error addr code seq source statesent
Oded bd Odfc 1194 1da scrlinti,x
0d$0 85 &d 1195 sta vptr+l
0df2 18 1196 clc
0df3 69 d4 1197 adc #)54272 soffset to the color ras
0d5 85 63 1198 sta cptr+l
0df7 68 1199 pla
0d+$8 aa 1200 tax
0df9 68 1201 pla
Odfa 60 1202 rts
1203
Odfb 0400 0428 1204  scrlin .word 1024,1064,1104,1144,1184
Od+f 0450 0478
0e03 04a0
0e05 04c8 0440 1205 .word 1224,1264,1304, 1344, 1384
0e09 0518 0540
Oe0d 0568
0e0f 0590 05b8 1206 .word 1424, 1464,1504, 1544, 1584
Oel3 035e0 0608
Oel7 0630
0el9 0658 0680 1207 «word 1624,1664,1704,1744,17684
Oeld 04a8 06d0
0e21 0618
0e23 0720 0748 1208 .word 16824, 1B44,1904, 1944, 1984
0e27 0770 0798
Oezb 07c0
1209 H
1210
1211 H
1212 ;this routine puts reverse spaces on .y lines of the screen
1213 jstarting at line .x in color .a
1218
1215
Oe2d 85 64 1216  doline sta color ;save the color to do
0e2f B4 65 1217 sty temp ;save the line count
0e31 20 Odel 1218  doli® jsr setptr  ;build a pointer to the line in .x
0e34 a0 27 1219 1dy #39
0e36 a5 64 1220 dolil0 lda color ;store the color
0e38 91 62 1221 sta (cptr),y
Oe3a a9 a0 1222 1da #$a0 ;store a reverse space
0e3c 91 & 1223 sta (vptr),y
Oe3e 88 1224 dey
0e3f 10 15 1225 bpl dolil0
Oed] eB 1226 inx ;point .x to the next line
0ed2 cb 65 1227 dec temp ;any more to do 7
Oedd d0 eb 1228 bne dolid}  ;yes
Oedb 60 1229 rts ;all done
1230
1231 i

1232 jcall this routine to display message .a on the screen at the
1233 jco-ordinates that are stored with the message. The text is
1234 ydisplayed in reverse video.

1235

1236 H
Oed47 0a 1237 mesage asl a jaccess table of message addresses
(048 aa 1238 tax
0ed5 bd (e82 1239 lda msgtbl,x

Oedc B85 fe 1240 sta ptr ;build a pointer to3 the desired message
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error addr code seq source statesent
Oede bd 0eB3 1241 lda msgtbl+l,x
0ed1 85 +#f 1242 sta ptr+l
0e53 a0 00 1243 ldy #$00 ;find out which line to store the msessage on
0e35 bl fe 1244 lda (ptr),y
0e57 aa 1245 tax
0e58 20 Odel 1246 jsr setptr
0eSb cB 1247 iny ;make pointer absolute (only screen ptr
0eSc bi fe 1248 lda (ptr),y  ;is used because color has been done already)
Oede 18 1249 cle
0e5¢ &5 6c 1250 adc vptr
Oebl 85 &¢ 1251 sta vptr
0e43 90 02 1252 bece mesalld
0e65 eb od 1253 inc vptr+l
1254
Oeb7 aS fe 1255  mesa00 lda ptr ;move pointer to text so that it points
Oet9 1B 1236 cle ito the text string with index y = ¢
Oeba 69 02 1257 adc #2
Oe6c 85 fe 1258 sta ptr
Oebe 90 02 1259 bcc mesall
0e70 eé ff 1260 inc ptr+l
0e72 a0 00 1261  mesalO ldy #300 ;ok, pointers are set up
1262
Oe74 bl fe 1263  mesail lda (ptr),y s;get a hyte of the text
Oe76 0 09 1264 beq mesa20 ;0 byte terminates it
0e78 29 3f 1263 and #63 jconvert to reverse screen code
Oe7a 09 8O 1266 ora #128
Oe7c 91 éc 1267 sta (vptr),y
Oe7e cB 1268 iny
Oe7f do £3 1269 bne mesald
OeB1 60 1270  mesa20 rts sall done
1271 H
0e82 OeBe Oeae 1272  msgtbl .word msgl,msg2,msg3,msg4,msgs, msge
OeBs 0ed9 004
OeBa 0f2f 058
1273
OeBe 01 0a 31 1274  msgi  .byt 1,10, 1541 fast load by steve beats',0
0e91 35 34 31
0e94 20 44 41
0e97 33 54 20
0ea 4c 4f 41
0e9d 44 20 42
Oea 59 20 53
Oead 54 45 56
Oeab 45 20 42
Oea9 45 41 54
Oeac 53 00
Oeae 05 vV 30 1275 msg2  .byt 5,0, ‘please put your program disk in the 1541 ,0
Oebl 4c 45 41
Oebd 33 45 20
Oeb7 50 35 54
Ogba 20 39 4f
Oebd 55 52 20
OecO 30 52 4f
Oec 47 52 M1
Oecd 4d 20 44
OecS 49 53 4b
Oecc 20 49 4e

7=-24



.#ain. hcdbSxx v3.! 8june8? page 24
' (tbzap.src,s,r

error addr code seq source statesent

Oect 20 54 48
Oed2 45 20 31
Oed5 35 34 31
Oed8 00

Oed9 03 00 30 1276  msgd  .byt 5,0, programs on the disk * |0
Oedc 52 4+ 47
Oedf 52 41 4d
Oee2 33 20 4f
Oeed 4e 20 54
OeeB 48 435 20
Oeeb 44 49 33
Oeee 4b 20 22
Oefl 20 20 20
Oetd 20 20 20
Oet7 20 20 20
Oefa 20 20 20
Oetd 20 20 20
0400 20 22 20
0403 00

0f04 16 00 43 1277 msgé  .byt 22,0, cursor keys to select and return to load 0
0407 35 52 33
Of0a 4f 32 20
0+0d 4b 45 39
0f10 33 20 54
013 4f 20 33
016 45 4c 45
0419 43 54 20
Ofic 41 4e 44
0f14 20 52 45
022 54 55 52
0425 4e 20 54
028 4+ 20 4c
0f2b 44 41 44
0f2e 00

0£2¢ 09 01 54 1278 msgS  .byt 9,1, there are no programs on this disk '!' y i
0432 48 45 32
033 45 20 41
0438 52 45 20
0f3b 4e 4f 20
0f3e 30 52 4¢
(41 47 32 41
0144 4d 32 20
0f47 44 4e 20
0+4a 54 46 49
0f4d 52 20 44
0430 49 52 4b
0433 20 21 21
0456 Z1 00
G£58 0b 01 52 1279 ms3o  .byt 11,1, return to change disks or stop to quit 0
{(+5b 435 54 S5
(f3e 5z 4e 20
0tal 54 4 20
(G144 47 48 41
(+07 4e 47 45
ifea 20 44 45
G¢hd 53 4b 53

GF70 0 4 52
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error addr code seq source statesent
0£73 20 33 54
076 4¢ 50 20
079 54 4 20
0f7c 51 55 49
0f7¢ 54 00
1280 H
1281 H
1282 jthis is the data for the sprites that make up the title
1283 $
1264 H
081 55 55 54 1285  titlez .byt $33, 459, $34, $6a, $aa, $a4, $6a, $aa
084 ba aa a4
087 ba aa
0489 a4 ba aa 1286 byt $a4,$6a,%aa,%a4,$55,$5a, $a4, 300
0f8c a4 35 Sa
08f a4 00
091 1a 90 00 1287 byt $1a,%90,$00,%1a,$90, $00, $6a, $40
094 1a 90 00
0497 6a 40
099 00 ba 40 1288 byt $00,%6a,$40,$01,%a9,$00, 301, $a9
09c 01 a? 00
0£9¢ 01 a%
0fal 00 06 a4 1289 byt $00,%06,$a4,$00, $06, $a4,$00,$1a
Ofad 00 06 a4
0fa7 00 la
0fa% 90 00 1a 1290 byt $90,%00,%1a,$90, %00, $4a,$95, $54
Ofac 90 00 éa
Ofat 95 54
0fbl 6a aa a4 1294 byt $6a,%aa,%a4,%6a, %aa, $a4, $6a, $aa
0tb4 ba aa aé4
0fb7 ba aa
0fb? a4 55 35 1292 -byt $a4,$35, 435, $54, $00, $00, $00,$24
Ofbc 54 00 00
Ofbf 00 24
1293

Y
Ofcl 35 59 54 1294 titlea .byt $33,$33,$54, $6a, $aa, $a4, $6a, 3aa
Ofc4 ba aa ad

0fc7 ba aa

0fc9 a4 ba aa 12935 byt $a4,%ba,%aa,%a4,$69,$55, 524,349
Ofcc a4 69 55

Ofct a4 69

0fdl 01 a4 49 1296 byt $01,%a4,$49,801,9a4,369,801, $ad

0+d4 01 a4 69

04d7 01 a4

0fd9 69 55 a4 1297 byt $69,855,$a4, $6a, $aa, $a4,$6a,%aa

0tdc ba aa a4

0fd$ ba aa

Ofel a4 ba aa 1298 byt $ad,$6a,%aa, $ad, %69, 455, $ad, 369

Ofed a4 49 5

Ofe7 a4 &9

0fed 01 a4 49 1299 byt $01,%a4,$45,801,%a4,969,301,%a4

Otec 01 a4 49

Otet 01 a4

0441 69 01 a4 1200 byt $469,%01,%a4,%69,%01,%a4,$69, 301

Uf+4 69 01 a4

(447 69 01

(1449 a4 55 01 1301 byt $24,855, 801, $54, $00, $00, $04), 354
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error addr code seq source statesent
Offc 34 00 00
0ff 00 54
1302 H
1001 35 35 54 1303 titlep .byt $33, 435, $34, $6a, $aa, $a4, $6a, %aa
1004 6a aa a4
1007 6a aa
1009 a4 6a aa 1304 byt $a4,86a,%aa,%a4,%69,$55, $a4,$49
100c a4 69 55
100% a4 &9
1011 01 a4 49 13035 byt $01,%$a4,$69,%01, %24, %49, 401, %24
1014 01 a4 &9
1017 01 a4
1019 69 35 a4 1306 byt $69,435, $a4,%$6a,%aa, $a4, $6a, $aa
101c éa aa a4
1014 6ba aa
1021 a4 6a aa 1307 byt $ad4,$6a,%aa,8a4, $69,455, $54, 369
1024 a4 69 53
1027 34 69
1029 00 00 &9 1308 byt $00,$00,$69,$00, $00, $69, $00, $00
102c 00 00 49
- 102¢ 00 00
1031 69 00 00 1309 byt $69,$00,%00,$69, 800, $00, $69, 300
1034 69 00 00
1037 69 00
1039 00 55 00 1310 byt $00,$33, $00, $0, $00, $00, $00, $c4
103c 00 00 00
103f 0 c4
1311 ;
1041 00 1312 dirstr .byte 0 jwhere directory entries ae stored
1313 .end

) errors detected



main,

<blank> =

ad2061  080d
bdir20 0%ab
bufl  =0500
cinid =0004
cptr  =0062
diné4 =0080
doutéed =0020
dspfis 0d70
dspmil 0OcB8
dspmdé  0d07
tndprg Odbc
{56400 Oble
hdrs  =0006
jumpc  =00d0
menuld  Obad
aesald Oe74
msgtbl Oe8Z
ob3015 0918
ptr2  =00ba
sctop  Qad0

sysprg  (b13
wrkotf =000d

hedéSxx v3.1

8juned7

syabol table

atnin =0080
bdir23 0%hé
bufdé  =0600
cinéd =0040
curlin =02aa
dirstr 1041
down(0 0839
dspf20 0OdBe
dspalé 0c99
exec  =00e(
fprg  =02a9
fsth1S Oadt
ib1015 (93a
115 08d0
senud( Obbb
mesaZd OeBli
noprO0  0c39
obyt1S 084b
read =0080
secsek =00bB
temp  =0063
wrkprg =0)2ac

atnout =0008
bdir30 0%bb
buts  =0700
ckout =f{c9
curprg =02a8
dodir  08d7
downi0 0840
dspf25 0d91
dspei7 OcaB
flol0  0a23
#r0015  OBec
fstbe4 0biB
ib1064 0aB2
lpbiS 0780
senudd  Obct
mesage (Oed7
noprog Océ4
obyt64 0aal
riblok 0957
seek  =00b0
titlea Ofcl
wverfy =00a0

bcnt1S =000+
bdir33 09ce
bufptr =000a
close =#4c3
dcend 0a7é
dojmp  0BbS
down1S 084d
dspf30 Odac
dspaZ( Ocae
flol5 (a2f
fro0ed4  0b39
getin =ffed
ib2015 0946
lpbo4 =00+d
senud0 Obf4
msql Oebe
nxt#00  Odel
open  =f{c0
rnbl00 (98a
setfp Odcc
titlep 1001

label, <= = symhol, (+>= sultibly defined

bentéd =00fc
bdirdd 09d8
busp  =00cO
clrchn =ffcc
dclen =01d2
doli00 0Qedl
downib 0868
dspf30  Odad
dspm23 Occe
fl020 0all
frids4  0b47
qotd00  Ocel
1b2064 OaBc
sencad (8%
senudd  Obfd
#sgZ  Oeae
nxtfil 0Oddd
pblS  =1800
rnblok 0961
setlfs =tfba
titlez 0481

7-28

bdir 0980
bdir8G 099
byteld =000e
cedlp OBac
dentr  =0Zad
dolil0 Oe3s
downZ(} 0873
dspf35 0Odbé
dspa30  0Ocd2
f1o030 0335
franld 08dd
gotdir 0c37
ibyt1S 0924
menu 0b36
menubd  Ocl2
nsgl  Oed9
ob1013 0906
pbed4  =ddO0
scend Obé4
setnam =ffbd
vartab =002d

bdir(0
brstld
bytesd
color
dcode
doline
downZ3
dspfil
dsped0
{1030
frambd
gotprg
ibyté4
menuil
@Menubd
msgéd
ob1064
postbl
scriin
setptr
vptr

0992
(Bda
=00+b
=364
0Bad
Oe2d
0889
Od4d
Ocea
Oadb
0b31
0atB
0a77
0079
0404
Oaae
0b30
Od+b
Odel
=006

bdir(3
bufl  =0300
chkin =f4cé
coutld =0008
ddest  0Bal
doseek (Bcd
dspf00  0déd
dspmd)  0c79
dspad) Ocf9
fload a0l
$51500  0adé
g5 0978
jobotf =K
menul( (bB4
sesal) Oe47
msgs  Of2¢f
pb2015 0915
pracnt =02a7

99+

sct00  Oada
snex(i (949
write =0090

page

bdirt0
buf2
chrout
couted
dinis
doutlS
dsp+10
dspml(
dspmSS
fndpii:
+51510
gt
jobs
L T
mesali
LELES
ob2064
ptr
sctil
snext
wrklin

27

(9al
=400
=$4de
=0010
=0001
=007

Odéc

Oc7c

(d ()

OdcS

(iabZ

0574
=(H4)

(hBé

(e72

0458

Oaba
=()te

Gae3

0Sec
=0Zab



.Aain.

ad2061 080d
atnin =0080
atnout =0008
bent1s =000f
bentéd =00fc
bdir  098b
bdird0 0992
bdir0S 099f
bdiri0 0%al
bdir20 0%ab
bdir2s 09bé
bdir30 09bb
bdirdd 0(9ce
bdirdd 0(9d8
bdirBC 09e9
brstld 0OBda
bufi  =0300
buf2  =0400
bufd  =0500

bufd =600
bufs =0700
bufptr =000a
busp  =00c
byteld =000e
byteb4 =00fb
chkin =ffcé
chrout =+fd2
cinid =004
cinbd =0040
ckout =f4c9
close =443
clrchn =f+cc
cedlp  OBac
color =00&4
coutls =0008
couted =010
cptr  =006Z
curlin =0Zaa
curprg =02aB

dcend (a’é
dclen =01d2
dcntr  =0Zad
dcode  (1Bad
ddest  0Bal
dinls  =0001
dingdé =080
dirstr 1041
dodir  OBd7
dolmp  (BhS
goiio dell
goiiig el

coiine  ueld

hcdbSxx v3.1

1088
37
11#
Bo#
6%

264

4334

438

4478

4514

433

4594

4704

435
237
3%
743
75%
431
541
764
7%
824
o7
854
27%
154
19¢
7%
9%
164
3%
17%
27254
344
o4
104
RS
434
418
3954
126
464
e

T
et

44
1229
354
7%

1162

nTe

Zi5
229

12164

1220
B10

BjuneB7

cross reference
( <& = detfinition, <$> = write, <blank> = read )

448%

4294

751
124

130
230
12163
212
624
1107

962%
961%
394

128
127%
118
433
352
1248

779
1164
2644

ek
Ll

1228

lr\ﬂc

Py

B15

473%

387%
123
435
352

461

3188
633%

145
2689

183

188

1220
379
632

1112
986
980

5964
1294
214
447
59

132

786
13124

243

J468
642

185
314

3835
668
1115%
9938
985¢

163
228

431

154%

498

228
451

471

3618
6338

b7a
11938
1004

998

1688
229

472

156%

1216%

521

774
1198$
1009%
10038

176

230

1934

323

230 257
486 04
4958 499§
3688 5738
747% 7568
1043

I64

783
1221%
1014 10218
172%

37 264
Ho4 515

264
313

334

1026

270

317

270
317

37

1028%

305

317

308
39

1061

TC:
]

320

950

1094

4003

0]

L

page

400%
322

41

4

8

4G1%
524

AT
b SRR

541
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doseek (8cé4
dout1d =0002
doutsd =0020
down() 0839
down1( 0840
downid 084d
downib 0868
down20 0873
down25 0889
dspf00 0d60
dspt10 Odébc
dspf1S 0d70
dspf20 (dBe
dspf2S 0d91
dspf30 Odac
dspf30 Odad
dspf35 Odbé
dspfil Odé4d
dspmdd  0Oc79
dspei0 Oc7c
dspeid 0OcB8
dspmié  0c99
dspai7 OcaB
dspa20 Ocae
dspa2d Occc
dspa30 OcdZ
dspmdd Ocea
dspsd0 Ocf9
dspa35  0d00
dspa34  0d07
exec  =00ed
f1010  0a23
+1015  Oa2f
1020 0adl
1030 0a3
1050  Oadb
fload 0a03
fndpd  OdcS
fndprg Odbc

fprg  =02a9.

+r0015  OBec
fr0064  (0b39
fri0ed4 0b47
tramiS 0Bdd
framed  0b31
f51500  0a36
fs131¢  (ab2
fs6400  Oble
fstb1d Oads
fstbed  0b1B
getin =ffe4
gotdd  Océl
qotdir Gc37
gotprg (at8
gs 0978
gt 097d
hdrs =006

233
364
B4
1374
1378
1444
155
162
17
10928
1095
10994
1113
1119%
1131#
1122
11368
97
9714
972%
975
7864
989
979
1003
997
1013
1025
1032
1045#
71%
BRY:
35
328
A3
351
270
1151
1062
424
287¢
7774
7854
2784
619
S744
376
7494
41
7040
16
938
916
702
4013
4008
62%

8june8?

cross reference
( <& = definition, <$> = write, <blank’ = read )

2488
212
bbb
169
141
148
1564
165¢
182%
1126
1097%
1106
11178

113
11338
1140
10844
994
973
9784

9934

7964
10094
1012¢
1024%
1031#
1042%
1049

954
339%
S40
47
3574
S5
11544
1090
F60%
290
780
787
281
639
388
3774
732

706

759%
9374
724%
4054
4074

283
676
173

1130

1008
984

1156
11464
9%0%

308

7%

57

7443
972

292 320
1010 1022
1000 1018

9918 1006%

331

84 N

s77 585
1033
1088

2498 251%

page
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cross reference
( <#> = definition, <$> = write, <blank> = read )

ib1015 093a 3558 338 366

ib1064 0aB2 6238 636

ib2015 0946 3634 35

1b2064 Oafc 628% 629

ibyt1s 092¢ 228 AR 515 517

ibyté4 0a77 6138  B&S 876 884 897 915 919 922
joboff =000c a3%  3B9s 393 3968 402 410 496 500
jobs  =0000 618 238 25 412¢ 301

juspc  =00d0 704

113 08d0 2558 226

ipbls 0760 92% 4388 459 476 479¢

1pbbd  =00+d 298

sescad (8% 137 192%

senu  0b36 189 BOCE 933 976

senui0 0b79 B20# 824

msenu2(0 0bB4 8264

senu2d 0bBé B27% 830

senul3 Obad BA4# B47

senud(  Obbb 863 871 878

senudd Obct 867 8748

menudld 0bf4 886 892%

eenudd  Obfd 897¢ 903

senus)  Ocl2 914 930

senuéd 0c22 92% 927

pesal) 0eh7 1252 1255#

mesald 0e72 1259 1261%

mesald Oe74 12638 1269

mesaZ( OeBi 1264 12704

sesage (ed7 836 870 880 946 948 9469 12774

asgl  OeBe 1272 1274%

asqZ  Oeae 1272 1275%

asgld  Oed9 1272 12768

#sgd 004 1272 1277%

asgd 024 1272 1276%

asgé 0438 1272 1279%

msgthl 0ef2 1239 1241 12728

nopri0  0cS9 2 9ok

noprog Ocdt 950 936

nxtf00  Oded 1175 1177% ‘

netfil  OddS 929 1117 1154 1171%

ob1015 0906 2% 315 3

ocb1064 Oaae 6634 679

0b2015 0915 319 321%

ob2064 Oaba 665 6684

ob3015 0918 323 126

obyt1S 0Bfb 257 02¢ 435 447 472 486 522 524

soyted  0aal 653% B4 8735 883 890 1060 1063 1068

open  =ffc0 2% 114

pb1s  =1800 S4% 211 2138 778 2848 287 293¢ 312
578% 9B80s 5B6%

pbed  =ddon 66 623 629% 631 633 KET  6ATS  be7$
785

posthl 0050 7964 544

prgcnt =0Za? 408 9128 9288 937 98I 1017 1121

ptr =iiife 0% 1178 1198 144 59 1618 1638 9178
11656 1172 11748 11768 12808 1242% 1788 1248

ptrl  =isa 1%

7-31

1069

3218

677

920%

1235

1071

AT
YA

749

F243
12588

7%

1564
12608

TTC
et

773%

10a7
1263

page
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riuind
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1163%
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cross reference
( {%> = definition, ¢$> = write, <blank> = read )

read =0080 a4 411

rfblok 0957 868 431 o19

rnbl00 098a 409 4138

rnblok 0961 3938 504

scend  Ob4f 7918 1044

scrlin  Odfb 1191 1194 12043

sct00  Oada 7008 716 718

scti0  Oael T06% 710

sctop  0ad0 6958 700 706 1044 1045

secsek =00bB 604

seek  =00b0 674 68 2
setfp  Odcc 910 1149 1162%
setlts =ffba 204 i

setnam =ffbd 21 113

setptr Odel 893 1083 1186%¢ 1218 1246
snex(d 0949 S01% 502

snext  (9%ec 43 451 494 520 552
sysprg 0b1S 730 73 7364

temp  =0065 5% 1097 1100 1217¢  1227%
titlea Ofcl 12944

titlep 1001 1303¢

titlez 0481 820  1285%

vartab =002d 368 6968 6988 707 714 715 78

vptr  =006c 32¢ 9008 11018 1109 1111%  1114%¢  1138$  1192%¢  1195%
write =0090 654

wrklin =0)Z2ab 44% 1087¢ 1127¢ 1128

wrkoff =000d B4 3948 398 .

wrkprg =02ac 434 10B9% 1093 1119 11238

wverfy =00al bb4

7-32
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CHAPTER 8 64 Fast Load #3

Hardware: C64 with a 1541, 1571 or a 1581

i) 2-3x speed up
2) User interface supports all units
3) Loads to any address between $0100 - $feff

Normal LOAD time Fast Load #3 LOAD
for 112 blocks time for 112 blocks
i min {7 sec 1541: 26 sec

1571: 26 sec
1581: 39 sec

Known bugs: [If a 1581 is unit 8 and a 1541 or 1571 is
unit 9, an attempt to load from unit 9 will
cause the program to crash.

Fast load #3 includes 2 fast load routines. One that works with the
screen on (fast) and one that works with the screen off (extra-fast).
Some code gets downlioaded to the drive. This allows us to work with
the drive’'s job queue directly and to use our own serial handshake.

Once all the routines are in place, the fast routine is used to
send the list of program files from the drive to the c64. The user then
selects the file he wants to load. On the 1541 and 1571, the screen
will blank as the extra-fast routine is used to fetch the user’'s file.

On the 1581, the screen doesn’t blank. Instead the fast routine
is used to fetch the file. The extra-fast routine won’t work. The 1581
runs at 2 mHz instead of 1 mHz like the 1541 and 1571. Because of this,
the extra-fast routine does not work with the 1581.

The 1581 has other differences which make patches to the code
necessary:
1) Header, directory and BAM on track 40, not 18
2) Job queue and job parameters in new location
3) Job return codes slightly different
4) Serial port at $4001 instead of $1ic00
5) Zero page usage different
6) Only fast routine can be used, extra-fast won’t work . é

The program determines which drive is in use. If it is the 1581, the
program modifies itself to account for the differences shown above.

The small section of code that does the actual loading is moved up
to $ff45 and run. It is put here so it is not overwritten by the load.
BASIC programs finish with a bit of code in the cassette buffer.
None-BASIC programs get finished with a bit of code in zero-page.
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un

.main. hcabdux vi.l o Bjuned? paga !
(s fastl.sre,
srror addr code seq source statement
Lo
Z ithese are declarations for
3 iconstants and variables that
4 swill be used within the
3 1c64 during program runs
6
Ty
=4d00 8 pb6d  =$ddoo sport containing serial i/o bits
=(080 9 dink4 =$80 ;data 1n
=020 10 doutbd =$20 ;jdata out
=40 i1 cinbéd =$40 iclock in
=10 i2 coutbd =$i0 sclock out
=008 13 atnout =$08 satn output (not used)
14 ;
15 skernal routines
16 H
=f{ch 17 chkin =$+4cbt ;make file input
=$4c? 1B ckout =$fic9 ;make file output
=tfcc 19 clrchn =$ffcc sclear channels
=f{ed 20 getin =$ffed ;get a character fros channel
=$4d2 21 chrout =${{d2 sprint a character to channel
=ffba 22 setlfs =$ffha ;set logical tile number and device
=ftbd 2 setnas =$ffbd ;set file name for open
=f$c0 24 open  =$+fcd ;open a file
=$c3 239 close =$#c3 jclose a file
26 :
27 ;2erp page variables
28
=00+b 29  bytebd =$ib ;incoming or outgoing byte during fast i/o
=00+c 30 bentbd =$ic scounter for bytes to send or receive
=)+d 3 lpbbd =$+d jcopy of last state of the port for burst load
=j))fe 32 ptr =$te ;pointer for data fetches or stores
=0ba 33 ptrZz  =$ba iwork pointer (in fac #2)
=006c 34 vptr  =$%6C ;pointer to screen
3y
=062 36 cptr  =$62 ;pointer to color (in fac #1)
=64 37 color =$64 jcurrent color
=065 I8 temp =$65 stemporary variable
=002d 39 vartab =$2d send of progras pointer
4
44 ;non zero page variables
42 ;
=)Za7 43 prgcnt =$02a7 snusber of pgms on disk
=)2a8 44  curprg =$02a8 jcurrent program cursor is on
=)2a9 45 forg  =$02a9 ;1st program on screen
=)Zaa 4 curlin =$02aa scurrent menu line cursor is on
=)Zab 47  wrklin =$02ab jused during
=)2ac 48  wrkprg =$0Zac ; filename display
=)2ad 49  dentr =$02ad ;counter for bytes downloaded to disk
=)2af 30  drtype =$02at jdrive type
=)2b0 51 unitno =$0Zh0
=$443 32  bzcode =$+445 ;semory where loader code will go
NS S
#
33 ;these are the declarations
56 ;for constants and varbs
57  ;used within the 1541 drive
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error addr code

=1800
=001
=002
=004
=008
=080

=0000
=00046

=080
=00h0)

=300
=04()
=0500
=040
=070

=010
=000+
=000a
=000b
=00¢

=780

0760 =781

=801

8

60
61

A

68
69
70
1
72
73
74
73
76
77
78
79

81

AN

1040
101
107
103
104
105
106
107
108
109
116G

111

UBOa 00 00 G

source statesent

;during program runs

.
b
.
¥

i
pbl3  =$1800 iport containing serial i/o bits

dinl3 =$01 ;data in line

doutid =$02 jdata out line

cinld =$04 jclock in line

coutls =$08 jclock out line

atnin =$80 satn input (not used)

i

jobs =800 ;Job queue for the controller

hdrs  =$06 ;arguaents for each job (only first 4 are used)
i

read =$80 jthese are the codes for each job to be performed
seek  =$b0

1

bufl  =$0300 jaddresses of each buffer in disk ras
buf2  =$0400 ifirst 2 butfers are used for data
butl  =$0300 ;this is where the static code lives
butd  =$0600 3 - 1t 1s downloaded to here

bufs  =$0700 jthis butfer is for variables

9
yzero page storage used by the disk routines,

juses hdrs associated with buffers 3 through 5
ibecause these are never used by the controller

k]

bufptr =$10 ;pointer to current active buffer

jobotf =$0¢ jindex to current active job

wrkotf =$0a ;previous active job ($12 on 1381}
byteld =$0b jcurrent input/output byte ($13 on 1381}
bcntld =$0c  ;counter for multiple byte i/0 ($14 on 1561)
)

inon zero-page storage

;for the disk routines

=

1
*=huf+$80 ;Just use the upper half of buffer 5

¥

lpbl3 #=%+{ ;copy of last port vaiue during curst jpaa
H

i

1
; This section ot code downloads fast 1/o routines tg

jbutter I 1n the drive. The fast i/o routines are then
iused tor all other code transfers between the drive and

;Ché,

.
¥

¥
¥=3080] (c64 BASIC start address)
; .
jthis data forms a pasic line 10 that saye sysZOéi
3

.byte $0b,$08,%0a3,0,%%8, 2061 ,0,0,0

8-3
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«main,  hcdbSxx vi.1 Bjune87 page
Oz fasti.src,s,r

error addr code seq source statesent
112
080d 113 ad2061
080d a9 08 114 lda #8
080+ 8d 0Zb0 115 sta unitno jset up for open
0812 do 15 116 bne opener jand bra
0814 117 reopen
0814 a9 of 118 1da #15
0816 20 $4c3 119 jsr close
0819 20 ffcc 120 jsr clrchn
08ic ee 0200 121 inc unitno
081 ad 02h0 122 1da unitno
0822 c9 Oc 123 cap #12
0824 do 03 124 bne opener
0826 &¢ fHfc 125 imp ($$+fc)
0829 126 opener
0829 a9 of 127 lda #13 sopen 15,8,15
082b a8 128 tay H
082c ae 02b0 129 ldx unitno ;
082f 20 ftha 130 jsr setlfs
0832 a? 0 131 lda #$00
0834 20 ffhd 132 jsr setnam
0837 20 $4c0 133 jsr open
082a b0 d8 134 bcs reopen jon error, try again
135 ;
083c a? 93 136 lda #¢dcode ;build a pointer to the disk code
083e 85 fe 137 sta ptr
0840 a9 09 138 lda #>dcode
0842 85 4 139 sta ptr+i
140 H
0844 a? 00 141 lda #<but3 ibuild address ot dest into
0846 8d 08e3 142 sta ddest jmes—write command.
0849 a9 05 143 lda #>but3 H
084b Bd 0Bed 144 sta ddest+l
145 :
0B4e a? d2 146 lda #<dclen ;counter for length of disk code
0850 8d 0Z2ad 147 sta dcntr
0833 a9 01 148 lda #>dclen
0835 8d 0Zae 149 sta dcntr+i
0838 a2 of 150 ldx #15
083a 20 4c9 151 jsr ckout  ;get drive type by using
(B3d b0 bS 192 bcs reopen  jmem-read at $eScé in drive
085¢ a2 06 133 ldx #$06
0861 20 0842 154 jsr domemc  ;This is part of
0864 b0 ae 133 bcs reopen  jpower on msg in 1541 and 1571
0866 20 ffcc 136 Jsr clrchn
0869 a2 0f 157 ldx #15 ;1541=4
086b 20 ffcb 158 jsr chkin 11971=7
086e 20 ffed 159 jsr getin  ;1381=$+4
(871 48 160 pha
0872 20 +4cc 161 jsr clrchn
0875 68 162 pla
0876 Bd 0Zaf 163 sta drtype
0879 c9 4 164 cap #$f4
087b dG 035 165 bne no13581
166 :
167  j======s================
168 {NOGTE: The +1x19 routine makes
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error addr code seq source statesent
169 ; the neceesary patches to the

170 sdrive code so it will work
17 swith the 1381.

172
087d 20 0902 173 jsr fix19
0880 a9 38 174 1da #$38
0882 8d 100a 175  nol1381 sta drassg
0885 8d 1041 176 sta dresg2

177

178

179

180 ;this is the main loop to download
181 jcode in 32 byte sections
182

k)
06888 a2 Of 183 down0O ldx #15 ;make channel 15 output
088a 20 fc9 184 jsr ckout
088d a2 00 185 1dx #5300 ;send comsand to disk
088¢ 20 0842 186 jsr domeac
0892 a¢ 00 187 ldy #$00 ;now send 32 bytes of disk code
0894 b1 fe 188 downl3 lda (ptr),y
0896 20 f4d2 189 jsr chrout
0899 c8 190 iny
089a c0 20 191 cpy #32
089c d0 t6 192 bne downl13
193
08% 20 f4cc 194 jsr clrchn
0Bai 18 193 clc
08a2 ad 08e3 196 lda ddest imove the destination pointer up 32 bytes
08ad &9 20 197 adc #32
08a7 8d 08e3 198 sta ddest
0Baa 90 03 199 bec downié
08ac ee 0Bed 200 inc ddest+l
201 $
08af 18 202 downlé clc imove pointer to the source data up 3Z bytes
08b0 a3 fe 203 lda ptr
08b2 69 20 204 adc #32
08b4 83 fe 205 sta ptr
08b6 90 02 206 bce down2d
(8bB eb +f 207 inc ptr+l
208
(8ba ad 0Zad 209  down20 lda dentr jcheck 1f we have downloaded all data
(Bbd 38 210 sec
0Bbe e 20 211 shc #32
(08c0 8d 02ad 212 sta dentr
0Bc3 bo c3 213 bcs down(d ;still more data to send
08c5 ad 02ae 214 lda dentr+l  jcheck the hi byte
08cB 0 06 215 beq downZ3  jall data has been sent
08ca ce 0Zae 216 dec dentr+l
0Bcd 4c 0888 217 180 down(
218 H
219
220 H =
221 igets to here when all code has been downiocaded,
222 ystart the disk code running with a m-e comeand
223 jgive it time to install itself before using.
224 g====
225 H
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.main. hcdéSxx vi.1

error addr code

08d0 a2 0f
08d2 20 49
08d5 a2 (c
08d7 20 0842
0Bda 20 ffcc
08dd 4c 0c79

08e0 4d 2d 57
08e3 0300
08e5 20

0Beb 4d 2d 52
08eY cé ed
08eb 01

OBec 4d 2d 45
(Bet 00 05 00

08¢2 a0 06
08¢4 bd 08e0
0847 20 +4d2
08fa b0 05
08tc eB

08td 688
(8fe dO 4
0900 18

0901 &0

0902 a0 Ob
(904 Bc (9h8
0907 8c 0a72
0%0a cB

(90b Bc 09bc
{(190e Bc Oabd

0911 a0 02

0913 Bc 09cO
0914 Bc 09c2
0919 Bc Oa7a
091c Bc Gaeb

091f ag 12
0921 8c 0a35
0924 8c Oadc

0927 ab 13

(929 Bc (9ed
092c Bc 0Dadl
(1924 Bc 0a23
(0932 Bc 0alb

BjuneB7

226
227
228

230
231
232
233
234
25
23
237
238
239
240
241
242
243
244
245
246
247
248
249

251
252

256

258
239
260
261
262
263
264
263
266
267
268
269
270
n
272
273
274
27
276
n
278
279
280
81

282

source statesent

down23 ldx #13

jsr ckout
1dx #$0c
jsr domeac
jsr clrchn
isp menu

seacad .byte ‘a-w’
ddest .word but3

Jbyte 32

seared .byte ‘a-r’

.byte 198,229
.byte |

mesexe .byte ‘sm-e’

<o

.byte 0,5,0

domeec idy ¥$06
nxmseac lda sescad,x

jsr chrout
bcs donesc
inx
dey
bne nxmseac
cle

donesc rts

me we e

-4 mn e oo wm

;make channel 15 output

;this will leave douté4 and coutéd = 0
;all ready to go so print the menu

jcommand to do a memory write
svariable, where to write to
jconstant, number of bytes to be written

;command to do a memory write (x=6)
; ($e3ch)

jconstant

;command to do a memory execute  (x=¢)
;at $0500

;nope, not yet

patches for 1381 version

1x19 ldy #$0b jadjust headers
sty hi+l ;jaddress for 1381,

sty hd+l
iny

sty hZ+i
sty h3+l

ldy #$02 jadjust job
sty j1+1 jqueue
sty j2+1 ;location,

sty j3+1 jfor
sty J4+1

1581

ldy #$12 ;adjust
sty wi+l ;zeroc-page
sty w2+l ;locations,

ldy #$13 ;adjust

sty bl+l
sty b2+1
sty b3+l
sty bé+l

jmore z-page
;locations,

page 3
(:fasti.src,s,r



330
331 i 170 routine #1 works with the screen and interrupts
32 jturned on. This 1s used for sending commands to the
333 idrive and returning errors to the &4, I/0 routine #2

.main, hcdéSxx vi.1  BjuneB’ page &
U:fasti.src,s,r
error addr code seq source statesent
0935 Bc Dadé 283 sty b5+l
84
0938 a0 14 285 ldy #%$14 jand more,
093a Bc Oabe 286 sty ci+l
093d 8c ODacé 287 sty c2+1
28
0940 a9 4c 289 1da #8$4c jsubstitute
0942 8d 0b40 290 sta fstbl3 § obytiS for
0945 20 0béB 291 jsr fixdB1 ; fstbis,
92
0948 a2 2» 293 ldx #$2d ireplace
(94a bd 0b7+ 294  nxacod lda ibytéd,x ; fstbéd code
094d 9d Oc2B 295 sta fstbéd,x ; with v
0930 ca 296 dex ; 1bytb4 code,
0931 10 7 297 bpl nxmcod
298
0952 a% 28 299 1da #40 3fix track
0935 8d 09hé 300 sta doseek+l ;for
0938 B8d 0a7d 301 sta bdir+!  :dir/bam
0950 a% 04 302 lda #4 ;and
095d 8d 0a91 303 sta bdir05+1 jlocation
0960 a9 14 304 1da #20 ;jof
(0962 8d 0a%9 305 sta bdiri3+l ;header
06
(965 a9 01 307 1da #$01 ;fix cia addr
(1967 a2 01 308 ldx #s$01 ;lo
0969 20 0970 309 jsr fixcia
096c a9 40 310 lda #%40 sfix
0%6e a2 02 31 Idx #$02 shi and done’
312 H
0970 9d 0995 313 fixcia sta pl,x
0973 9d 099a 314 sta p2,x
0976 9d 09ce 315 sta p,x
0979 9d 09d9 316 sta pé4,x
097c 9d 09dd 317 sta p3,x
097+ 9d 09eB 318 sta pé,x
0982 9d 0947 319 sta p7,x
0985 9d 0abé 320 sta pB,x
0988 9d 0a09 321 sta p9,x
098b 9d 0aid 2 sta pll,x
(78e 9d OaZb 323 sta pli,x
(991 9d 0al7 324 sta plZ,x
0994 60 32 rts
326 H
327 § TSeS==========—=====soo————====wososoooooooooooomoom—s
328 ; This is the code that gets downloaded to the drive,
329 ;1t contains two fast transter routines for the 15xi,
1

33 ;15 a faster handshake that works with the screen

33 iturned of+. If the drive is a 1581, [/0 routine #2 |
136 i1s not used’ Instead messy code patches are made 3o
337 ;that only the #1 styie handshake is used.

3B H

1 ¢ Buar 14 umit B o1z (581 and umit 5 o1s a 1541,
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.Main. hcdeSxx v3.1 Bjuned’ page
0:fastl.oro, &, 0

error addr code seq source statesent
J40 ; a load from unit 9 will cause patched i/o
341 ; routines to be used and the program will crash!
342 H
343 s The jsr comsands use a cosputed address so that this
344 ;code can be assesbled with the sain 64 code but will have
345  ;the correct address when the code is in the disk buffers.
346
M7
0995 348  pl
09935 ad 1800 349  dcode lda pbl5
0998 29 5 350 and #$¢f-doutiS—coutld jclear clock and data lines
099a 8d 1800 [ p2 sta pbi3
352 ;
33
ASL
3595 ;this is the main loop for the drive code.
356 1it waits for the 64 to send a command
357 ;byte and then calls the correct routine.
38
359 jcommand bytes are:
360
361 30 quit and return control to the dos
362 ! do a seek and return the status to the 64
363 32 do the directory search and send routine
364 33 do the burst load from a given start
365 H track and sector
b6
367 H
099d 20 058b 368 cedlp jsr ibytiS-dcode+bufld ;get a command from the 64
09a0 20 0511 349 jsr dojsp-dcodetbufl ;jcall the correct routine
09a3 4c 0508 370 jap cedlp-dcodetbutl ;and get another cosmand.
3N H
09a6 c? 01 372  dojmp cmp #i ;does the 64 want to do a seek on the disk ~
09a8 0 Ob 373 beq doseek jyes
09aa c9 02 374 cap #2 3is this a directory command 7
09ac 0 la 375 beq dodir 1yes
09ae cf 02 376 cop #3 ;is it a burst load command 7
(090G $0 19 377 beg brstld iyes
0%h2 68 378 pla ;no, any other value returns to dos
(93 68 379 pla +by scrapping return address to cedlip
09b4 60 380 rts ;and returning to caller of this code
381 H
IBZ H
B3 ;this code just does a seek on directory
384 ;and returns the error code to the 44.
85 sused to check for a disk 1s in the drive
386 ;
w7
0%h5 a9 12 IB8  doseek lda #1§ ;set up track and sector for the seek
(9b7 85 06 389 hi sta hdrs
099 a9 390 lda #0
0%bb 85 07 391 h2 sta hdrs+i
09bd a? bo 192 lda #seek . 3
(9bF 85 00 393 gt sta jobs ;
394 ;
9c! w2 .
(et ad (0 394 115 lda jabs ;
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.main. hedédxx vi.1  BjuneB7 . page B
{zfasti,sre,s,r

error addr code seq source statesent

09¢3 30 ¢ 97 bmi 115 ymwait for the seek to finish
09c3 4c 0357 398 jmp obyti{S—dcode+tbuf3 jand send status to the &4

399

400 H

401 H

402 jcall the directory routine with a jump

403 H

i

d

09cB 4c 03e7 403
406
407

odir jep bdir-dcodetbufl

i
i
;jcall the burst load routine with a jump
409 H
3
b

410
09chb 4c 0654 411

4i2 :

413 H
414 ; This is the frase handshake that starts transfer
415 ;jof B bits in any direction. It is called by the
416 ;input and output routines to put the 64 and 1541
417 jcode in synch for a faster handshake on bits

rstld jep fload-dcode+bufl

418 H S
419 H
(9ce 420  p3
(9ce ad 1600 421 framiS lda pbld jwait for clkin =1 (64 is ready for the byte)
09d1 a8 422 tay jsave the port value for later
09d2 29 04 423 and ¥cini3
09d4 0 18 424 beg framl3 164 1sn’'t ready yet
09d6 98 425 tya jacknowledge 64°s ready signal with datout=i
09d7 09 02 4zh ora #douti3 164 will see this as datin = O
09d9 8d 1800 427  p4 sta pbl3
(9dc 78 428 sei ;jdisk can’'t have any irg s now
429
09dd 430 pS
(09dd ad 1800 431 fr0015 ida pbl3 snow walt for the 64 to acknowledge again
0920 aB 432 tay 1by resetting cikin to 0
(i9el 29 04 551 and #ciniS
(9el di 48 434 bne fr{013 ;hasn't answered us vet
(9e5 98 433 tya jfinalise frame handshake bv setting datout=i
(9eb 29 +d 436 and #${-doutld ;64 will see this as datin=!
09ef Bd 1800 437  pb sta pbi5
19eb 40 438 rts inow go and do the bit hanashake
439
440 ;
441 ;

442 :this routine sends a byte of data
447 1to the &4 using fast handshake #i
444 ienter with .a=byte fo send.

45 jm=== ===

1
444 H
447 bl
448 obytl3 sta bytelS jstore the byte peing sent
449 txza isave the .x register
450 pha
51 tya
437 pha jsave the .y register
453 1y #3083 tkeep a b1t counter
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hcdé3xx v3.1

error addr code

0944 20 0339

0947

0947 ad 1800
09+a aB

09¢b 29 04
09¢d 0 8

094¢f 98
0a00 46 0b
0a02 bo 02
0a04 09 02
0a06

0a0é 8d 1800

0a09

0a09 ad 1800
0a0c a8

0a0d 29 04
0a04 do 8
Oall 98

0al2 29 +d
0al4 Bd 1800
0ai7 ca

0al8 do dd
Oala 38

Oalb 68

Oaic aB

Oaid 68

Oale aa

Oaif 60

0a20 a? 01
0az2 85 0b
0aZ4 Ba
0az3 48

0aZ6 98

0aZ7 48

0a28 20 0539

0azb

Oazb ad 1800
OaZe aB

0az2f 29 04
Gail 0 18
0all 98

8june87

454
435
456
457
458
459

461
462
463
464
463

467

469
470
471
472
473
474
475
476
477
478
479

490
491
492
492
494
495
496
497
498
499
500
501
02
502
504
305
306
547
508
509

310

source statesent

jsr framiS—dcode+butl

i

i

i

p7

ob1015 lda pbi3
tay
and #cinld
beg ob1015

i
tya

b2 lsr byteld
bcs 0b2015
ora #doutid

pB

0b2015 sta pbl15

i

p9

0b3015 lda pb13
tay
and #cinl3
bne ob3015
tya

page 9
Osfasti.src,s,r

190 do a frame handshake

the following handshake is perforsed for each bit that is sent to the 44

swait for clkin=1 (b4 is ready for the bit)
;save port value for later

164 1sn't ready yet

;64 expects the bit to be valid very soon'
jdatout is 0 at the moment so see what to send
;1f a 1 is needed, send 0 to complesent data

7a 0 is needed so send a 1 to complement the data
spresent the 64 with it's data

jwait for the 64 to say it has the data

;it will set clkin = O when it has

;64 didn't pick it up yet
;set datout to a known state again (0)

and #${f-doutld

pl0  sta pbiS
dex
bne obi015
cli
pla
tay
pla
tax
rts

-t we me

;are there any sore bits to send 7
iyes, so start the bit handshake again
0k, all bits sent so allow irg's again
jrestore .y register

srestore .x register

sbye bye

i this routine gets a byte of data
jfrom the 64 using fast handshake #1
jenter with .a=byte to send.

3

]
ibyt15 lda #%01
b3 sta byteld
txa
pha
tya
pha

o
1

iput a flag bit into the data byte
;50 we know when B bits have been sent
;save the .x register

jsave the .y register

jsr framl3—dcode+bufl ;go do a frame handshake

jthe following handshake is perforsed for each bit that is sent by the &4

Y

pit

1616139 lda pblS
tay
and #ciniS
beq 101019
tya

iwa1t for clkin=! (A4 has sent the data bit)
isave port value for jater

;64 hasn’'t set 1t yet
10k, aet the bit back
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error addr code seq source statesent
Gal4 4a 511 Isr a imove 1t to the carry
0al3 26 Ob 512 b4 rol bytelS jand then into the data byte
M3
0a3? 514 pi2
0al7 ad 1800 315 12015 lda pb1S  ;wait for the 64 to set clkin to 0 again
0ala 29 04 o516 and #cinlS jnote, any flag bit in the carry is preserved
0a3c do +9 917 bne ib2015 jnot done it yet
Gale 90 eb 518 bcc 1b1015 ;flag bit didn't drop off yet so get another bit
0ad) 58 219 cli ;0k, all bits fetched so allow irg’'s again
(a4l 68 920 pla jrestore .y
0ad2 aB 521 tay
0ad3 68 522 pla irestore .x
0ad44 aa 523 tax
0a45 ad Ob 524 b3 lda bytel3 jand return received byte in .a
0347 &0 525 rts
926 H
527 :
528
529 ; These are subroutines for starting reads on chained blocks.

330 jcall rfblok to read the first block into bufl and call rnblok to
331 jread the next block into the buffer that is not being used. rnblok
N2 itakes its arguaents from the current active buffer, if the #irst

333 ;byte is 0 then there is no block to chain to and nothing is done
34
3T
336 jcall réblok with .x=track and .y=sector to be read
375
0a48 Be 0400 338  rfblok stx buf? jstore the first track we want to read
0adb Bc 0401 539 sty buf2+l  jand the first sector
Oade a9 01 540 lda #1 itool rnblok into thinking buf2? is active
0a50 85 o+ 541 sta jobott ;drop through to the read next block routine
542 H
542 jthis routine starts a block read into bufl or bufZ depending on joboff
M4
0as2 a3 Of 945  rnblok lda joboff 1 Jobotf tells us where the track and sector are
(a34 85 0a 46 Wi sta wrkoft isave current value as a work pointer
0a36 49 01 547 eor #1 imake the other butfer the active one
(a58 B85 Of 548 sta Jobott j Jobotf now points to buffer where biock will go
0ada 18 549 cle juse old value of jobotf as place to get t/s
0(adb a3 a 5 w2 lda wrkott :
0add 69 03 591 adc #7bufl juse the result to modify some code
0adt 8d 03db 2 sta gt-dcode+buf3+2 ‘
OaoZ Bd (5dé6 353 sta gs—dcode+bufi+2
a6 a5 Of 554 ida joboft  jcospute index to the correct header
0ab7 Oa 335 asl a
(abl aa 336 tax ito set up track and sector for reading
0ab9 ad 0301 37 gs lda butl+l ithis gets modified - fetch the sector
Qa6e 95 07 398  h3 sta hdrs+l,x
Oabe ad 0I00 B9 gt lda bufl ;this gets modified too - fetch the track
0a71 95 06 360 h4 sta hdrs,x
0a73 10 06 361 beg rnbl00  jtrack was 0, so nothing eise to read
0a73 ab Of 362 ldx Jobott  jnow start a read into the correct buffer
Ua77 a9 80 kit lda #read
(a79 95 00 364 32 sta jobs,x
Ga7b Al 563 rnbiio ris ;all done
w6
567 :
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error addr code seq source statesent
368 H
969 ;this routine reads the nase ot the disk and sends all
370 iprogram nases to the 64, The send format is as follows:
an H
372 the error code when reading 18,0 - exit 14 <> |

1
573 2 16 bytes that make up the nase of the disk

]

974

975 i3 track and sector where file starts on the disk,

976 H 0 for track means directory read is cosplete, end.

577 14 send the name of the program (16 bytes)

a78 39 go back to step 3

379

|0
0a7c a2 12 581 bdir ldx #18 sread 18,0 to find the disk namse
Ga7e a0 00 982 1dy #0
0aB0 20 09b3 383 jsr riblok-dcode+bufl

84
(aB3 20 0648 583  bdir00 jsr snext-dcode+bufl ;build pointer and start next read
(aBb 48 586 pha ;save the controller return code
0aB7 20 0357 587 jsr obytl5-dcode+bufl jsend the code to the 64
0aBa 68 568 pla ;get the code back
(aBb c9 02 589 cap #2 iwas our active biock read ok ¥
Oad 30 01 390 bei bdir(S syes so proceed to read the disk name
(aBt 60 591 rts serror, just return o main command loop

92
(a%0 a0 90 393 bdir0d ldy #144 sindex to the disk name
0a92 bl 10 994  bdirl0 lda (butptr),y ;9et next character of the disk name
0a%4 20 0857 395 jsr obytiS—dcodetbut? ;send it to the A4
0a97 cB 3% iny
0a%8 cO a0 597  bdirld cpy #1460 ;have we sent the whole name *
0a%a do 6 398 bne bdir10 inope, not yet

599

600 10k, the disk name has been sent so find all program types and send
601 ithe names and start t/s to the 64 for user selection

602 ;
(a%c 20 0648 603 bdir2( jsr snext-dcode+bufl jstart the next block reading
0a9+ c9 02 b4 cmp #2 1did the current biock read ok ©
Jaal 20 04 603 bmi bdir2S jyes
(aal a9 00 &6 lda #$00 jerror’, send 64 a zero bvte and refurn
(aad +0 I3 607 beq bdirB0 ' tbra
608
(aa7 a¥ 02 6U%  bdirZ3 lda #$02 ;pdint to the first directory entry
0aa% Bd (780 610 sta ipbl3 ikeep the 1index
(aac ac G780 a1l bdi1rZ0 ldy ipbl3 ;get current index to the directory entries
Gaat cB 6i2 iny ipoint to 1ts track/sector +i1eld
0abd bl 10 613 lda (butptri,y j1¢ track = 0 then directory done
Oab2 +0 26 014 beq bdirB0 ivep, send a zerc byte and exit
Oab4 B8 613 dey 10k, a f1ie 1s there sg check 1+ 1t'c a prac
0ab3 bl 10 6la ida (butptri,y jget the type byte
0ab7 c§ Bz 617 cmp #$E2 ;15 1t a closed program file 7
0ab? db (e 618 bne bdirdd inope, go to the next entry
iabb a9 1Z 613 ida #i6 ikeep 3 byte counter
Gabd 85 Oc 6200 ¢l sta bpentls
LY ;
Gabt B 6z bdiriS iny 1ok, send the next 18 bvtee ii,/s,name;
Gaclh bl 10 523 ida fbutptri,y
GacZ 20 0557 oY) 1sr obvtiS-doode+out’
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errgr adgdr code

(acS cé Oc
Gac7 d0 +6

0ac9 ad 0780
Oacc 18

Oacd &9 20
tact Bd 0780
fadZ 90 d8

(add a0 00
(lad6 bl 10
0adB do c2

Oada 4c 0557

Oadd a9 00
Gadt 85 10
Oael a5 Of
0ael 18
Oaed 69 02
(aeb BS 11
OaeB ab 0Of
(aea

Oaea b3 00
Oaec 30 fc
(aee 48
(aef 20 0Sbd
(at2 68
0afl 60

Datd 20 058b
Gat7 aa

0atB 20 (S@b
Dafh aB

Gatc 20 G5b3
Gatd 20 (648
UbGZ ad U307
0b0S 20 ¢
0hiig 3
Obh 20 (537

Ohie ad 04

hcdéSxx vi.l

8juneg7

625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642

-
-

643
647

649
650
631
632

-

635
656
657
638

59
640
661
662
663
664

ot
666

source statesent

cZ dec

)
bdirdd lda IpbiS

cle
adc #32
sta 1pbi3
bcc bdir30 shaven't finished yet
i
Idy #$0C H
lda (butptrl,y 1t track link (%
bne bdirZ0 sstart another read and send next buffer
¥
bdirB0 jep obyti13-dcodetbutl jsend a zero byte to finish
3
i
; - —
3 this routine waits for the job to finish on the
; buffer we are going to read, and then starts
; another read on the other buffer (bufi or 2}
: —
i
snext 1da #$00
sta bufptr
lda jobotf
cle
adc #:butl
sta bufptr+l
idx jobotf
14
snexi0 lda jobs,:
b1 snexii
pha ;save the returned error code
Jsr rnblok-dcodetbut? jstart a read on the next block
pla ;get back the error code
ris ;all done

.
1

.
k]
.
]
.
¥
.
¥

bne

bcntis

bdir23 snope

jhave we sent 1t all ¥

;point to the next directory entry

ok, finished this block, see if there’s another

G then there is

sbuild pointer to the current butfer

ywalt +or the current job to be finished

; This routine does the burst load o+ a program fiie.

The start track and sector and start address of the

progras are xfered using handshake #1,

The fiie

i1tself is xfered using the faster handshie #2
s {except on the (581!

i
§
tioad Jsr ibvtiS—dcode+butl

tax
Jsr
tay
Isr
Isr
lda
Jsr
lda

jsr

iay

ibyt15-dcode+butl

rblok-doode+tbutl
snext-dcodetbutl
buti+z
obyt15—dodetbutl
buti+3
obyt15-ocodetbu+

#4

jget the
1get the
read the +irst biock 1nto bufl

f
;and start the second block reaging
jsend the start address o+ the code

s wher

8-13
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start track

start sector
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.main, hcdbSxx vi.1

error addr code

0b10 a2 fc
0b1Z d0 Oe

0b14 a0 00
Obls a2 te
0biB8 bl 10
Obla d0 04
Oblic cB
Obid b1 10
Oblf aa
0b20 a0 02
0b22 Ba
0027 20 Obab

0b26 bl 10
0b28 20 Obab
0b2b cB
(b2c ca

Ob2d dO $7

0b2f a0 00
0b31 bl 10
b33 40 o7
0b35 20 0648
0038 c9 02
0b3a 30 d8

0blc 68
0b3d 68
Oble a9 00

0b4) B35 b
(b4Z Ba
0b4l 48
Ob44 a2 (8
0b46 78

0b47 ad 1800
Ob4a 06 (b
Obdc bo 05
Ohde (9 02
(b5 8d 1B
(b33 09 08
b3S Bd 1BUG

8juned?

SREERREE

690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
"3
714
7135
716
M7
718
719
720
721
722
723
724
723
726
727
728
729
730
731
732
733
734
733
736
737
738

source statesent

ldx #2532
bne {1020

—“e wn e

flol0 ldy #$00
1dx #254

lda (bufptr),y

bne flol3
iny

lda (bufptr),y

tax
flold ldy #$02
1020 txa

1 jsr +stb15-dcode+butl

y
+1030 1da (bufptr),y
2 jsr +stbi15-dcode+butl

iny
dex
bne {1030

1dy #$00

lda (butptr),y

beq 1050

Jsr snext-dcode+butl

cp #2
bai floi

;gets to here when the whole file has been sent to the 64 or an errar

shumber of bytes being sent
ysend the block starting at .y index

this is the main loop that sends a block of code to the 64
jassume its a full block

31 track = 0 then it isnt

severything is ok

ipoint to sector field for nmber of bytes to send

;tell 64 how many bytes

snow send all the bytes of data

;more to send

ssee 1+ there is another block to do

snope, all done so finish by sending 0
;start the next block reading

;did the new block read ok 7

syes so get another block

jwas encountered while reading programe blocks

i
1030 pla
pla
1da #$00

s
¥
.
Y
.
)

;scrap return address to main command loop

ssend 64 a zero byte to terminate

; This is the fast i/o0 routine #2
;that handshakes with screen off.

;Not used by the 1581!

.
]

1

fstb13 sta byteld
txa
pha
ldx #$08
sel1

i

£s1500 1da pbl13
asl byteld
bcs fs1510
ora #doutls
sta pbid

f£1510 ora #coutlS
sta pblS

;save the byte to be sent

jsave .x

1ke .

;get current value of the port

imove the next data bit into the carry
inothing to do 1+ bit is set (bus compiements)
;send a 1 bit 1f O was required

;set datout = | to say data available

8-14

o count of bits to be sent
;and don't allow interrupts now
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error agdr code

0b38 ea
039 ea
(b3Sa ea

0bSh 29 15
0b3d B8d 1800
0b&t ca
0bél d0 e4
0b43 58
(bé4 68
0b63 aa
Obbd &0

0b67 00
=01d2

=0357

0b6B a9 57
Obéa Bd 0b24
Obéd 8d 0b29
0b70 Bd 0b4i
0073 a% 05
0b75 Bd 0b23
0b78 Bd 0ObZza
0b7b Bd 0b42
0b7e 60

b7+ a9 80
(bB1 85 b
(b8 Ba
(bB4 48
0bB3 78
{1hB6 48
0b87 20 0c34

(bBa ad ddix)
ObBd 09 10
- (bB+ 8d ddio

b9 aZ 07
(b%4 ca
0b35 d0 +d

ddiio
et
adi

Ob

SN RN
[an SO+ VERNENY)

5
23y

BJjuned7

seq source statesent

739
740
741
742
743
744
743
746
747
748
749
750
751
732

769
770
m

72
773
774
775
776
777
778
779
780
781

782

nop
nop
nop

and #$ff-doutiS—coutld

sta pbl5
dex

bne $s15G0
cli

pla

tax

rts

]

;give the 64 time to find the data
+ this runs close....
+ 1 more nop doesn’t slow it down much

sreturn port to known state
;any sore bits 7

iyes

;irgs are ok now

irestore .

;all done

1
dcend .byte O ;end of disk drive code

dclen = dcend-dcode

i
xoby15= obytlS-dcodetbuf3

1

Y

f1xdB1 lda #<xobyld
sta 1+l
sta f2+1
sta fsthiS+l
ida #:xobyi3
sta 142
sta 242
sta fsthis+2
rts

;This is

spart of the
smessy 1381
ipatching code!

.
1

+ This 1s the input routine for the 44 that
yworks with the screen and interrupts turned on.

@
Y

a
]

1

ibytb4 lda #$80
sta bytesd
tra
pha
tya
pha
jsr tramed

s
b

sthis section loops around a guick handshake to fetch B bits or gat

ib1044 1da pbed
ora #coutod
sta pbad

ldy #3047
1b2004 dex
bne 102064

lda poed
and #$+44-couted
sta aped

sput a +lag bit into the data byte we will feich
jsave .
jsave .y

;g0 do the pyte handshake

24

;set clkout = 1 to say we want a DIt now

;give the disk time to present the dafa
iwith this smail delav loop

;ok disk! data shouid be valid by now
iteli the disk we fetched 1t by setting clrout=i

8-15
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.main, hcdéSxx vi.l BjuneB? page 1%
O:fasti.src,5,r

error addr code seq source statement
b4 Oa 796 asl a smove the data bit into the data byte
Oba0 66 b 797 rar byteb4d
ObaZ 90 eb 798 bce 1b1064 ;flag bit didn’t drop out yet so get another bit
799 H
Oba4 6B 800 pla jrestore .y
Oba3 aB 801 tay
Obaé 68 802 pla jrestore .x
Oba7 aa 803 tax
ObaB ag fb 804 lda byteéd ;fetch the assesbled byte of data
(baa 60 B80S rts jbye bye
806
807 3
B8
809 ; This is the output routine that sends a byte of data to disk

810  jusing handshake #1 (screen and interrupts ON). The 64 can
811 ;call the shots and depend on the 1541 to be waiting for
Bi2 ;data at any given time.

813 H
Bi4 H
Obab 89 fb B15  obytb4 sta bytebd jsave the data byte to be sent
(Obad Ba 816 txa jsave .x
Obae 48 B17 pha
Obat 98 818 tya 18ave .y
Obb0 48 819 pha
(bbl a2 08 820 idx #$08 skeep a count of the bits to send
0bb3 20 0cH4 821 jsr framé4 jdo the frame handshake for this byte
82
B23 sthis is the loop to handshake each bit over to the 1541
824 H
Obbé ad dd00 B25 0b1064 lda pbéd ;get the current value of the paort
Obb9 06 b 826 asl bytesd jmove the next data bit into the carry
Obbb 90 05 827 bcc obZ2064  ;nothing to do, the bit 1s clear
Obbd (9 20 828 ora #douté4 ;it's a 1 bit that needs to be sent
Obbf 8d dd0O 829 sta pbed sthis is a fi1x (1326 drops bits 1f Z are changed)
Obc2 09 10 B30 0b2064 ora kcoutdd jset clkout to 1 to say data is there
Obc4 Bd ddo0 831 sta pbé4
832
0bc7 ea B33 nop ;give the drive tise to find the bit
0bcB ea 834 nop
Obc9 ea B35 nop
Obca ea 836 nop
837 H
Obch 29 cf 838 and #$+{-doutbd-coutod
Obcd Bd dd0o 839 sta pbé4 ;set the port back to a known state
(bdi ca B840 dex ;are there any more bits to send
Obdl dO el B41 bne oblG64  jyes
Obd3 4B 842 pla jrestore .y
(bd4 aB 3 tay
0bdS 68 844 pla srestore .x
Obdé aa B45 tax
0bd7 &0 B4b rts sbye bye
B47 ========= ==

B48  ; This is the real fast load routine that fetches
849 ia file from the drive with handshake #2. The 44 has

830 ;to watch the bus at all times, therefore 1t must have
831 1the video chip turned off and interrupts disabled.
832 H

8-16



«Adin.

error addr

hcdéSxx vi.1

code

0bdB a5 41
(bda 85 2d
Obdc a5 42
Obde 85 Ze

Obe) 20 ££93

Obe3 aa
Obed 0 18
Obeb 48
Obe7 a0

(bed 20 493

Obec 91
Obee c8
Obef ca
Obt0 do

0bt2 18
0bt3 68
0Obt4 65 2d
Obfé 85 2d
0bfB 90 b
Obfa eb Ze
Obfc dO e2

O

-~
’d
FA

7

(bte cé Zd
0cGd aS 2d

0c0Z

c9

Octd do
0c0b co
OcOB a3

Ucia
OcOd
010
0cl?

8d
ad
9
Bd

4
0z
e
00
dois
dott
10
doil

8june87

2RI

837

859

FEEEEER

867

849
870
871
872
873
874
875
876
877
878
879

881
882
883
B84
885

887

889
890
891
89z
893
894
8935
896
B97
898
899
00
901
9G2
Q0%
904
Q05
b
G7
S8

source

statesent

; This code is moved into the memory at -bzcode- so
;that it cannot be killed by prograss loading over it

3 (most

cases)

¥
s+ NOTE: On the 1581, messy patches are sade to this code
350 that only handshake #1 is used.

g
8

sct0o

sctio

a
1

1da $41

sta vartab
1da $42

sta vartab+!i

jsr fstbéd-sctop+bzcode
ythis is the number of bytes being sent

tax

beq gotprg
pha

ldy #$00

jsr fstbbd-sctop+bzcode
sta (vartab),y

iny
dex
bne sctll

clc

pla

adc vartab
sta vartab
bco sctin
inc vartab+1
bne sctd0

build a pointer to the code

juse vartab so basic progs know where they finish

;90 get a super fast byte

0 means we are all done

jsave for later

;get a byte of the code
jstore it 1n mesory

;any msore bytes in this block 7
1yes

supdate the pointer

1gets to here when the code has
ibeen loaded to see what to do

i
i
gotprg

okvart

dec vartab
lda vartab
cmp #$f4

bne okvart
dec vartab+l
1da #$00
sta $d0iS
lda 33245
ora #14

sta 53263

lda $01
ora #$03
tay

lda #147

ldx 341

Dy #1

1#1x top
;ot text
;pointer

sturn the sprites o+

sturn the screen hack on

1get ready to bank
+ROMs back 1in
;and clr screen

114 1o byte of lpad address=(]
ttnen assume 1t 1S BRSIC,

8-17
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.main. hcdé3xx vi.1  BjuneB7 "~ page 17
O:fasti.src,s,r

error addr code seq source statesent

0c20 do 03 910 bne sysprg jso final bit of code

0c22 4c 03¢ 911 jnp $033c ;is in cassette buffer...
912

0c25 4c 003d 913 sysprg jmp $003d selse final bit is in zero page...
914 H
915 :
916 3 This routine does fast i/o handshake $#2 with

917 ;the screen off. If the drive is a 1581 this
918  ;routine is wiped out, and obyté4 (handshake #1)
919 ;is copied here instead. What a mess'

920
921 H
0c28 98 922  tstbbd tya jsave .y
0c29 48 923 pha
Oc2a a9 01 924 1da #$01 ;put a flag bit in the data byte
Oc2c 85 fb 925 sta bytebd
926 H
Oc2e ad dd00 927  $s6400 lda pbod iwait for clkin = 0 (disk sent data)
Oc31 a8 928 tay
0c32 29 40 929 and #cinbd
Oc34 do 18 930 bne $s6400 ;0k, bit isn't clear yet
931 H
0c36 98 932 tya
0c37 0a 933 asl a ;0k, we have the data bit
0c38 26 fb 934 rol bytebd ;move i1t into the data byte
Oc3a 90 2 933 bee 56400 smore bits to fetch
936
0c3c 68 937 pla jrestore .y
0c3d a8 938 tay
Oc3e ad fb 939 lda bytet4 ;get back the data byte
Oc40 60 940 rts ;all done
941 H
Oc41 30 30 30 942 byt " O0OO0OMDOOOGONNO00G ;filler for obytld
Oc44 20 30 30
0c47 30 30 30
Ocda 30 30 30
Ocdd 30 30 30
0c30 30 30 30
0c53 30
943 H
744 =
945  ; This is the frame handshake that starts xfer of B bits.
946 +It is called by the 64's fast i/o routines to make sure
947 ;the code in the drive and the 64 is in sync. It has been
948 spositioned here so that it is moved to the bzcode area
945  ;along with th~ rest of the fast loader.
750 :
951 :
0c54 ad ddoo 952 tramsb4 lda pbéd ;set clkout = 1 to start the handshake
(c37 09 10 933 ora #coutéd
Gc59 8d ddoo 954 sta pbéd
35
OcSc ad ddoo 956 tr(064 lda pbod ;wait for the drive to set datin = O
0cSt af 957 tay 1save the current port value for later
Ochl 29 BO 958 and #¥dinéd
Al do 48 939 bne fr(064  idrive didn’t respond vet
360 ;
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.mawn.  hcdbSux v3. 1 8juneB7 page

(: fast3,
error addr code seq source statesent

Oced 98 961 tya ;set clkout = 0 to set lines to O state
Océs 29 ef 962 and #$+f-coutbd ;and let the drive know we are ready
Océ7 8d ddoo 963 sta pbé4
Ocba ad dd00 964  +rl1064 lda pbed sfinally wait for the drive to set datin=i
Océd 29 B8O 963 and #diné4
Ocht 0 19 966 beq fri0sd ydrive didn’'t respond yet
0c71 &0 947 rts ;jok, frame handshake is done

98
072 00 969  scend .byte 0

976

971 ;
972 ;this section displays the menu and gets the
973 jusers selection from that menu. Sprites are
974  ;downloaded to $3000

973 H

976 H
0c73 18 34 30 977  postbl .byte 24,5Z,48,52,72,52
0c76 34 48 34

978 H
0c79 a7 00 979  menu lda #0 ;screen background black
Oc7b Bd d021 980 sta 33281
Oc7e a9 0od 981 lda #12 ;border light green
(cBO Bd d020 982 sta 53280
0cB3 a? 93 982 lda #147
0OcBS 20 f4d2 984 jsr chrout jclear the screen

983 s
0cBB aZ 00 986 ldx #0 sstart at line O
OcBa a0 03 987 ldy #3 ;and do I reversed lines
OcBc a9 0d 988 lda #13 ;in light green on the screen
OcBe 20 0fa3 989 jsr doline

E U
0c91 a2 04 991 ldx #4 ;now start at line 4
0c93 a0 03 992 ldy #3 sand do 3 reversed lines
0c93 a7 01 993 lda #1 ;in white
0c97 20 0faS | 994 jsr doline

993 H
0c%a a2 00 996 ldx #8046 jindex into sprite data
Oc9 bd 10eS 997  menul( lda titlez,x jdownload sprite data to $3000
Gc94 Gd 3000 958 sta $3000, %
Oca? eB 999 nx
Gcal a0 co 1060 cpx #192 ;have we downloaded ail of the data 7
Ocad do 5 1001 bne menuid  ;nope, not yet

1002 ;
Gca7 aZ 03 1003 menuZ0 idx #8303 ;color all three sprites
0ca9 Ba 1004 menuS txa iin white,red and cvan
Ucaa 9d d0z2é 1003 sta $d02a,x
Ocad ca 1006 dex
Ocae d0 9 1007 bne menuZ3

108
Ochbii Be d023 1009 sty $d0Z5 i#00 muiticolor O = black
(ch3 Be d017 1610 stx $d017  ino y expansion
dché Be dild 101t stx $diid in0 ¢ expansion

1012 ;
OchS aZ co 1013 ldx #192 jburld pointers to each sprite in semory
Gchh Be (748 1014 stx Z040
Uche ed 1015 nx
tohd Be (749 10ie sty 2041
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O:fastl.sre,s,r
error addr code seq source statesent
Occ2 e8 1017 inx
Occ3 Be 07+a 1018 stx 2042
1019
Occé a2 05 1020 ldx #805 snow give each sprite its x,y position
OccB bd 0c73 1021  =enu3S lda postbl,x
Occb 9d d0OO 1022 sta $d000,x
Occe ca 1023 dex
Occt 10 7 1024 bpl menul3
1025 H
Ocdi a2 07 1026 1dx #$07 sturn on the 3 used sprites
0cd3 Be dOic 1027 stx $d0lc smulticolor
Ocdé Be d015 1028 stx $d0i5S  jenable
1029 H
Ocd9 a9 00 1030 lda ¥ ;put message 0 on the screen
Ocdb 20 Ofbf 1031 jsr sesage ; '15x1 fast load’
1032 ;
1033

1034  ;menu screen is all set up now, so check
1035 sthat there is a disk in the drive and
1036 sask the user for one if there isn't.

1037 3
1038 :
Ocde a9 01 1039  menud( lda #$01 ;tell the drive to do a seek
Oced 20 Obab 1040 jsr obytéd
Ocel 20 0b74 1041 jsr ibyté4 ;get the error return
Oceb c9 02 1042 cap #2 ;1s there a disk in there
OceB 30 Od 1043 bei menudd jyes
1044 H
Ocea a9 01 1045 lda #1 ;nope, so ask for a disk
Ocec 20 Ofbt 1046 jsr mesage
Ocet 20 ffed 1047  waitdk jsr getin
0cf2 10 b 1048 beq waitdk
Oct4 4c Ocde 1049 Jop menudl  ;and keep seeking until a disk is there
1050 3
0ct7 a% 01 1051 penudd lda #$01 ;do one more seek because removing a disk...
Oct9 20 Obab 1052 jsr obyté4  jcan make seek return a 1 when no disk 1s there
Octc 20 Ob7+ 1053 jsr ibytéd
Ocft €9 02 1054 cap #2
0d0i 10 db 1093 bpl menud4l  ;loop until disk in
0d03 a9 02 1056 lda #2 ;put up the disk name message
0d03 20 0fbf 1097 jsr mesage
1058 3
0d0g a9 02 1059 lda #2 jtell drive to do a directory send
0da 20 Obab 1060 jsr obytod
Odod 20 Ob74 1061 jsr ibyté4  ;get the status code for the 1B,0 reaa
0d10 c9 02 1062 cep #2 111 1 then ok to carry on and get the name
0di2 0 08 1063 bai menu30  jno problems
1068
Od14 a9 00 1063 lda #$00 jerror for now
Odi6 Bd d015 1066 sta $d013
(d19 4c Obab 1047 jmp obytéd  jturn off the drive code
1068 H
Gdic a2 0% 1069  menu30 1dx 45 ;build a pointer to the disk name field
Odle 20 0439 1070 jsr setptr
OdZl at 16 1671 ldy #22 jwhere to store the stutt
Gd23 aZ 1o 1072 ldx %16 jwe are goling to get 16 bvtes now
1673

; 8-20



.ma1n,  hcdbSxx vi.l 8juneB7 page 20

Ostasti.erc,s,r
error addr code seq source stateeent

0d23 20 b7+ 1074 senudd jsr ibyté4  jget a byte from the drive
Gd28 29 34 1073 and #63 jconvert character to reverse screen code
OdZa 09 80 1076 ora #128
0d2c 91 6¢ 1077 sta (vptrl,y jstore the byte on the screen
Od2e cB 1078 iny
0d2¢ ca 1079 dex thave we fetched all bytes yet ?
0d30 do 3 1080 bne menudS  {nope

1081 H

1082 H

1083 ;0k, we now have the disk name so fetch track,
1084 jsector,name for each file that the drive sends
1085 jus. A track nusber ot zero eeans all files done

1086 H
1087 H
0d3Z 20 044 1088 jsr setfp  jbuild a pointer to dir storage area
0d35 a9 o0 1089 lda #0 ykeep a count of programs
0d37 8d 0za7 1090 sta prgcnt
1091 H
Od3a ab 00 1092 menub0 ldy #$00 ;set index into storage
Od3c 20 0b7+4 1093 jsr 1bytbé4  ;get the track nusber
0d3f £0 le 1094 beg gotdir ;0, so all 1s done
(d41 91 fe 1095 sta (ptr),y j;remember the track nusber
(id43 c8 1096 iny
(d44 20 0b7¢ 1097 jsr ibyté4  jfetch the sector nusber and store it
0d47 91 fe 1098 sta (ptri,y
(1d49 B 1099 iny inow point to the name storage
Odda 20 b7+ 1100 menubd jsr ibytéd  ;fetch a byte of the filename
Od4d 29 3+ 1101 and #63 jconvert to display code
Od4f 91 fe 1102 sta (ptri,y ;and store in memory
0d51 8B 1163 iny
0d32 ¢ 12 1104 cpy #18
(dd4 do +4 1105 bne senuéS
0d56 ee 02a7 1106 inc prgcnt  jupdate number of programs there
(d39 20 O+4d 1107 Jsr nxttil  jmove pointer on by 16 bytes
0dSc 4c 0dla 1108 imp menuall  jbra
1109
{11 == ========

]
1111 1all the directory entries are in sesory now,

1112 150 set up the display and allow the user to
113 jcursor around to seiect a file for loading

1114
S I
0d5+ ad 0Za? 1116 gotdir lda prgcnt jwere there any fiies at all 7
(db2 d0 18 1117 bne qotdl( - jyes so let user choose
g
(dbd4 a2 08 111% ldx %8 jerrar, no programs on the disk
Odbk a0 05 112G ldy #3 idispiay this in a 5 line reverse box
(d68 af 1 1121 l1da #1
Odea Z0 (ta3 1122 jsr doiine
1123 H
Gdbd a¥ 04 1124 lda #4 iuse aessages 4 and 5
(do+ 20 Ofbt 1125 jsr mesage
1126 H
1127 noprog Jsr getin  jwait for stop or return
] cmp B3 tWas it retupn £0 chanas diske
bne nogros  inope
I8 Menu iredraw the ®enu ang start again
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error addr code seq source statesent
1131 :
0d7c a9 00 1132 gotd0O lda #$00 ;set up to display files for the first time
Od7e Bd 02a9 1133 sta fprg  ;first program on the screen
0dB1 8d 02aB 1134 sta curprg ;program nusber the cursor is over
0dB4 Bd 0Zaa 1135 sta curlin jcurrent line where the cursor is
1136 H
0dB7 a2 15 1137 ldx #21 sput @ 3 line deep reverse bar at screen bottom
0d89 a0 03 1138 idy #3
0dBb a9 01 1139 lda #1 ;make it white
0dBd 20 0tad 1140 jsr doline
0d90 a9 03 1141 1da #3 sdisplay the instructions on it
0d92 20 Ofbt 1142 jsr sesage
0d935 a9 05 1143 1da #5
0d97 20 0+bt 1144 jsr mesage

1145
0d%a 20 OecS 1146  dspe00 jsr dspfil ;display as many files as possible
0d9d 20 ffed 1147  dspal0 jsr getin ;90 get a key from the user

0dad 0 b 1148 beq dspaid
Odaz c9 03 1149 cap ¥3 :was it stop
Odad do 02 1150 bne dspmiS ;nope
Odab 4c 0c79 1151 jap menu  jstart over i+ stop was pressed
1152 H
0da9 c9 11 1153 dspalS cep #17 swas 1t cursor down 7
Odab d0 22 1154 bne dspm20 ;nope
Odad ae 0ZaB 1155 ldx curprg jfirst check if we would go past the end by moving
0db eB 1156 inx
Odbl eB 1157 inx
0db2 ec 02a7 1158 cpx prgcnt
OdbS b0 eb 1159 bcs dspmi( 31t was so don't do anything
Odb7 Be 0ZaB 1160 stx curprg jstill ok
Odba ae (Zaa 1161 dspmlé ldx curlin jmove down a line
Odbd eB 1162 inx
(dbe e0 Oc 1163 cpx #¥12 junless we were on the last one
Ode0 d0 07 1164 bne dspml7 ;we aren't so just increment and carry on
Odc2 ee 0Za9 1165 inc fprg ;time to scroll so first prog = first+Z
OdcS ee 0Za% 1166 inc fprg
(dcB ca 1167 dex jcorrect .x because it went too far
OdcY Be 0Zaa 1168 dspmi7 stx curlin
Odcec 4c 0d9a 1169 jmp dspm(0 jredisplay the screen full of files
1176
Odct c9 9N 1171 dspmZ( cmp #1435 ; was it cursor up ¥
Odd1 dO 20 1172 bne dspa30 ;nope
(idd> ae 02aB 1173 ldx curprg jonly move up 1f prog ¥ 1s 2 or more
Oddé el 0Z 1174 - cpx ¥2
(ddB 90 c2 1175 bcc dspmiC  jnothing to do we are on the top line
Odda ca 1176 dex ymove back by Z
(ddb ca 1177 dex
0Oddc 8e 0ZaB 1178 stx curprg
Oddf ad (Zaa 1179 1da curlin jmove current line back uniess we are on the top
OdeZ di 09 1180 bne dspm25 ;its ok, we are not on the top line
(ded ce 02a9 1181 dec fprg  ;first = first -2
(Ode7 ce 0Za9 1182 dec {prg
Odea 4c 0d9a 1182 Jmp dspm(0  jdisplay the new files that moved in
(ded ce (Zaa 1164 dspm25 dec curlin jok to just move the cursor up the screen
(40 4c Od%a 1185 jmp dspmdl
{166
0843 09 id 1187 dspmll Cmp 829 iwas 1t cursor torward

8-22



hcdéSxx vi.i

error addr code

Odf3 dO 14
0d$7 ad 02aB
Ddfa aa

Odth eB

Odfc ec 02a7
Odff 0 9c
0e0l 29 01
0ed3 do 98
0e(3 Be 0ZaB
(e(8 4c 0d9a

Oe(b c9 9d
Oedd do Ob
OeO+ ad 02aB
Oe12 29 fe
0el4 Bd 0ZaB
Oel7 4c 0d%a

Oela c9 44
Oelc do 03
lele 4c Oc79

0eZl 9 55
0eZ3 do 08
0e23 a9 00
027 20 Obab
OeZa 4c 0814

Oezd c9 od
0e2f 0 1b
0e31 4c Od9d

=f4ci

(e34 B4 01

B
5“‘
&

(837 20 $4d2
20 abs?
20 a33i]

Oedli 4c a7ae

5
ISf
o

Oed’ B4 0}

Oedd 20 FdZ
s8C 4 (K

8june87

seq source statement

1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222

1'?';\7.

1224
1223
1226
1227
1228
1229
1230
1231

1232
1233

1234
1235
1236
1237
1238
1239
1240
1241

e Y. tal
1242
g
Poa

1244

)
dspméd)

1
dspeS2

1)
dspa3s

bne dspmd(
lda curprg
tax

inx

cpx prgcnt
beq dspmi0
and #%01
bne dspai(
stx curprg
Inp dspe(d)

cop $157
bne dspa32
1da curprg
and #s$fe
sta curprg
np dspald

cnp #68
bne dspa33
jep menu

cep #85
bne dspad4
lda #300
jsr cbyted
imp reopen

cep #13
beq dspa3S
imnp dspml(

;nope
salready at the maximus
;already in the second colusn
jstore the new position and redisplay
ywas 1t cursor back 7
snope
;sake number even
iredisplay the files
ywas 1t d’
{nope
;else new disk
jwas it ‘u’
1nope
3
selse restore DOS and

;open next unit no.

imove to the next if curprgiprgcnt and even

;was 1t return to load 7
jyes, so ‘'do 1it!
jnope, so Jjust get another key

s
1

ibets to here when the user has chosen a prograa.
;The loading code gets moved to -bzcode- and
ithe final bits get moved to the cassette butf

jand z-page.

H
H
xfram

H]
bascod

endbas

execut

nothas
enduec

=frambd-sctop+bzcode

sty $01
clt

jsr $a659
cT7

Jsr $a533
jmp $aae

sty $G1
cli

isr chrout
1mp $000G

s This 1s the final b1t
i for BASIC programe.
jsr chrout § It gets moved to the
jcassette butier..,

132 This is the final b1t

i3 tor ML programs.
130 gets moved to zerg page...
140 1041 h-42

It

el

page 2
(izfastl.src,s,r



.8ain. hcdéSxx vi.1  Bjune8? page 23
O:fasti.sre, s, ¢

error addr code seq source statesent
1243 H
1286
Oedc 78 1247  dspaSS sei imove #! / sove loader to -bzcode-
Oedd a3 01 1248 lda $01 H
Oed4f 29 d 1249 and #$+d ;7 Kill kernal,basic,i/o
0ed1 835 01 1250 sta $01
0e53 a2 9a 1251 ldx #scend-sctop
0e535 bd 0bd8 1252 dspaSé lda sctop,x
0e58 9d f£45 1253 sta bzcode, x
0edb ca 1254 dex
Oedc el f 1235 cpx #8414
Oede d0 5 1256 bne dspmSé
1257 H
0eb0 a2 09 1258 ldx #endxeg-execut ;move #2 /move ML execute
0eb2 bd 0e4l 1259  dspa37 lda execut,x jcode into the 2-page area
0eéd 99 3a 1260 sta $003a,x
0eb7 ca 1261 dex
OetB 10 8 1262 bpl dspaS7
1263 H
Oeba a2 Of 1264 ldx #endbas-bascod ;move #3 /move basic run
(ebc bd 0el4 1263  dspe38 1da bascod, x jcode into the cassette butf
Oebf 9d 033 1266 sta $033c,x
(e72 ca 1267 dex
0e73 10 7 1268 bpl dspaS8
1269
0e75 ad 0Zaf 1270 lda drtype ;Which drive?
(e78 c9 +4 1271 cop #8414 1 $4=1381
Oe7a d0 Od 1272 bne okblnk
1273
Oe7c a9 ci 1274 lda #xfram
Oe7e Bd 4% 1273 sta fstbé4-sctop+bzcode+9 ;This is part
0eBi a9 ff 1276 lda #>xfram jot the messy
0eB3 Bd f9¢ 1277 sta fstbéd-sctoptbzcode+10 ;1581 patch job!
0eBb6 4c 0e96 1278 jmp noblnk
1279 H
(e89 1280 okblnk
(0e89 ad d011 1281 lda 33265 jturn the screen off
Ge8c 29 ef 1282 and #255-16
OeBe Bd do11 1283 sta 332635
0ef1 a9 a0 1284 lda #$00 jturn the sprites ot+
0e93 8d d015 1285 sta $d015
Oe9s 1286  nobink
(96 a? (I 1287 lda #3 itell the drive to burst load
0e98 20 Obab 1288 jsr obytéd
0e%h ad (2a8 1289 lda curprg ifind out which program to load
0e9e 20 0f34 1290 jsr fndprg
Oeal aG (0 1291 ldy #$00 iteil burst ioad where to start froa
Oeal bl fe 1292 lda (ptri,y jtrack .
(ead Z0 Obab 1293 jsr obyte4
OeaB c8 1294 iny
Oead bl fe 1295 ida (ptri,y jsector
Oeab 20 Obab 12964 jsr obytéd
Ogae Z0 0b7+4 1297 Jsr 1bytéd jget the start address of this program
Oebl BS 41 1298 sta $41 isave 1t for the fast loader routine
Oebl 20 (h74 1299 jsr 1bytéd
Uebe 8BS 4Z 1300 sta $42
Gehf aS 41 1331 ida $41
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.main. hcdbdxx vi.l

error addr code

Oeba c% 01
Oebc d0 04
Oebe a9 08
Oec( 85 42
Oec? 4c $45

Oecd a2 08

Oec7 20 0439
Oeca a9 00

(ecc 8d 02ab
Oect ad 0Za9
Oed2 Bd 02ac
Oed3 20 0434

OedB a2 00
(eda ad 02ac
Oedd cd 0ZaB
Oeed d0 02
Oee2 a2 B0
Oeed B85 65
Oeeb al 02
OeeB bl fe
Oeea 09 63
Oeec 91 &C
Oees a% 0+
Oetd 91 62
OetZ cB
Getl cO 12
Oetd do f1

0ef7 1B

et ad 6c
Oefa 69 14
Oefc 89 6C
defe B 62
0400 90 04
0402 eb &d
(404 eh 63

0406 20 Of4d

(409 ae 0Zac
040c 8

0+40d ec 0Za7
G410 +0 13
0412 88 0Zac
0415 Ba

Ofle 2% 01

8june87

seq

1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334

-y
>

1336
1337
1338
1339
1340
1741
1742
1743
1344
1345
1346
1347
1348
1349
1350
1351
1352
1352
1254

T
1 i

47T
1206
1337

1158

i

e

source statesent

cap #8301

bne aicode
cbmbas lda #$08

sta $42
slcode jep bzcode
3

jif lo byte of load address=il
;then assume it is CBM basic
jand load into $0B801

;call the zap part of zaploader

1
jroutine to display

H

files on the screen

iprgcnt  number of prograss in memory

jcurprg  prograe number cursor is currently on
scurlin line number that the cursor is on (0~11)
14prg first program displayed on the screen

1

1)

dspfil ldx #8
jsr setptr
1da #$00
sta wrklin
lda fprg
sta wrkprg
jsr fndprg

1]
dspf00 1dx #$00
1da wrkprg
cmp curprg
bne dspfi(
1dx #$80
dspt10 stx temp
ldy #$02
dspf13 lda (ptr),y
ora temp
sta (vptri,y
Ida #15
sta (cptrl,y
ny
cpy #18
bne dspt1S

clc
lda vptr
adc #20
sta vpir
sta cptr
bee dsptz0
inc vptr+l
inc cptr+l
i
dspfzt s nxtfil

)

dspf23 ldx wriprg
inx
Cpz prgcnt
beq dsp+50
stx wrikprg
t:a
anc #$0]

spoint to the first line

;where the menu will be displayed

swe are on line O now

swhich program do we start at

;build a pointer (in ptr) to the first program
yassumse current prog is not the same as the...

sone the cursor is over

71t 15 the same so display it reversed
;temp contains the reverse flag
‘tpoint to the name and 1t 's screen destination

;display names in light grey

imave screen pointers to next column

imove fliename pointer o the ne:t entry

shave we finished ~

1YeS SO see 1f we Nave to erase Znd cojumn

111 program number 1s Sven then move gown 3 line

8-25
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.main. hcdbdux vl BjuneB7 page 25

O:fastl.src,s,r
error addr code seq source statesent

018 d0 be 1359 bne dspf00 ;nope, we are on the same line
Ofla ee 02ab 1360 inc wrklin ;do we have room to display any more
0f1d ad 02ab 1361 lda wrklin
0§20 c9 0c 1362 cap #12
0§22 d0 b4 1363 bne dsp+00 syes keep displaying the prograss
0124 &0 1364  dspf30 rts jout of room, so finish

1365 5
0425 Ba 1366 dspf30 txa ;if we finished in column 2 then whats there
0426 29 01 1367 and #$01 snow will have to be erased (no file here now)
0¢28 0 fa 1368 beq dspt30 snope, we finished in colusn 1
0f2a a0 12 1369 ldy #18 10k, we have to blank out the last line
042c a9 20 1370 1da #32
042e 91 & 1371 dspt#35 sta (vpirl,y
030 B8 1372 . dey
031 dO b 1373 bne dsp#35
0433 60 1374 rts

1375

1376 H

1377 ;this routine builds a pointer to
1378 jthe program entry number in .a

1379 ;the pointer is lett in (ptr) for
1380 ;the caller to use as an indirect

1381 H
1382
0434 aa 1383 #ndprg tax 1keep a counter
0435 20 0+44 1384 jsr setfp 1build pointer to first entry
0438 e0 00 1385 cpx #0 ;115 the pointer correct now ?
0£3a d0 01 1386 bne fndp00 ;nope
043c 60 1387 rts spointer done
1388
043d 20 0+4d 1389 fndp0 jsr nxtfil ;add 18 to ptr for each tilename entry
0440 ca 1390 dex jstili more to do 7
0441 d0 fa 1391 bne fndp00 jyes
043 60 1392 rts
1393 ;
1394
1395 ;build a pointer to the filename area in memory
1396 H
0+44 a% ad 1197  setfp lda #«dirstr
0446 BS te 1398 sta ptr
(48 a9 11 1399 lda #:dirstr
Of4a 83 #+4 1400 sta ptr+l
Ofdc 60 1401 rts
1402 H
1403 ;
1404 imove ptr to the next file entry (by adding I8
1403
Of4d 18 1406 nxttil clc
U+4e ad fe 1407 ida ptr
0450 69 12 1408 adc #18
0452 BS fe 1409 sta ptr
054 90 02 1410 bee nxtfio
0456 eb +4 1411 1nc ptr+l )
036 &b 1412 nxt4dd rts
1413 H
1414 i

1415 ithese are general purpose

8-26



24

.main. hcdédxx vi.l BjuneB? page  2&
O:fasti,sro,s,r

error addr code seq source statesent

1416  jscreen and message routines
1417 H
1418
1419 ;this routine sets a pointer in vptr and cptr to the screen
1420 ;line sent in .x

1421 H
0459 48 1422 setptr pha
0f5a Ba 1423 txa
0f5b 48 1424 pha
03¢ 0a 1425 asl a
0+3d aa 1426 tax
0f5e bd 073 1427 lda scrlin,x
061 B3 6¢ 1428 sta vptr-
063 B3 62 1429 sta cptr jcolor and screen lo bytes are the same
0463 bd 0174 1430 lda scriin+l,s
0468 B85 &d 1431 sta vptr+l
Of6a 1B 1432 clc
O+6b 69 d4 1433 adc #>54272 joffset to the color ram
0f6d 83 62 1434 sta cptr+i
0f6t 68 1435 pla
0470 aa 1436 tax
0471 68 1437 pla
0472 &0 1438 rts
1439

G£73 0400 0428 1440  scrlin .word 1024,1064,1104,1144,1184
0€77 0450 0478

(0f7b 04a0

047d 04cB 040 1441 word 1224,1264,1304,1344,1384
0481 (318 (540

0483 0368

(0487 (590 05b8 1442 .word 1424, 1464,1504, 1544, 1564
048b (15e( 0408

0§8f 0630

091 0638 0680 1443 word 1624, 1664,1704,1744, 1784
0495 (6aB 0kd0

0459 G648

049b (720 0748 1444 .word 1824, 1B44,1904, 1944, 1984
0494 0770 (G798

(fal 07ch

1445 H
1446 ;
1447 =

1448 ithis routine puts reverse spaces on
1449 i,y lines of the screen
1450 istarting at line .x in coior .a

: 9

1451 ;

1432
4aJ 8BS 64 1433 doline sta color 1save the color to do
(i¥a7 B4 A5 1434 sty temp isave the iine count
Gfa% 20 0459 1435 dolidh jsr osetptr 1build a pointer to the line 1n .
(ifac al 27 1436 ldy %39
(fae a5 o4 1457 dolil0 lda color istore the color
(b0 91 Az 1458 sta (cptri,y
Gtbz a9 al 1459 ida #$au jstore a reverse space

1 AC 140 sta ivptri,y

. i 1441 dey
40T 1 45 146% opl doiriv



.main, hcdbSxx vi.i BJUHEB7 page z7

(leastl, srC, 5,1

error addr code seq source statemsent
0fb9 eB 1463 inx ;point .x to the next line
Otba cb 63 1464 dec temp jany more to do 7
Ofbc dO eb 1463 bne doli®  jyes
(fbe &0 1466 rts 1all done
1467 {
1468

1469 jcall this routine to display message .a on the
1470  ;screen at the co-ordinates that are stored with
1471 jthe message. The text is displayed in reverse video.

1472
1473 .
Ofbt Oa 1474  pesage asl a jaccess table of message addresses
Otc aa 1475 tax
Ofci bd 0ffa 1476 1da msgtbl,x
0fc4 B89 fe 1477 sta ptr ibuild a pointer to the desired message
0fcé bd Offb 1478 lda msgtbl+!,x '
04c9 85 4+ 1479 sta ptr+!
Ofch a0 00 1480 ldy #$00 ;find out which line to store the message on
Ofcd bl te 1481 lda (ptri,y
Ofcf aa 1482 tax
0$d0 20 0439 1483 Jsr setptr
04d3 8B 1484 iny ;make pointer absoiute (only screen ptr
O+d4 bl fe 1485 lda (ptr),y ;115 used because color has been done already)
O+d6 18 1486 clec
0+d7 65 6c 1487 adc vptr
0fd9 85 6c 1488 sta vptr
O+db 90 02 1489 bce mesa(ld
0fdd eb 6d 1450 inc vptr+l
1491 3
Ofdf ad fe 1492 mesall lda ptr ;move pointer to text so that if points
Ofel 18 1493 cle ;to the text string with index y = O
0fe2 69 02 1494 adc #2
0ted4 B85 fe 1495 sta ptr
Ote6 90 02 1496 bece mesall
0feB eb 4 1497 inc ptr+t
Ofea a0 0O 1498 mesall ldy #$00 ;0k, pointers are set up
1499 H
Ofec bl fe 15006 mesald lda (ptri,y jget a byte of the text
Otee {0 09 1501 beq mesazl ;0 byte terminates it
0450 29 3¢ 1302 and #&% jconvert to reverse screen code
(442 (9 80 1503 ora #1Z8
(f44 91 &c 1504 sta ivptrl,y
(if+6 cB 1305 1ny
OF47 d0o £3 1506 bne mesall
($49 60 1507 mesall rts ;all odone
1508 ;

Otfa 1006 1019 1509  msqtbl .~ord msgl,msgZ,msql,msgd,msqS,msas
Otfe 1044 106f
1002 10c2 1099

1516
1006 01 0c 3t 1311 msgl  .byt 1,1Z2,°1%
1009 35
100a 34 31 20 1512 dressg .byt ‘41 fast ipader 0

100d 46 41 53
1010 54 20 4c
1013 44 41 44

§ihe g 2 ~
POTE &2 S0 U0



~maln. hcdéSxx vi.l o BjuneB? page I
(:fasti.sre,s,r

error addr Code seq source statement

1019 05 00 30 1513 msg2  .byt 5,0, please put your program disk in the 15
101c 4c 45 41

1614 33 45 20

1022 30 35 54

1025 20 39 &¢f

1028 535 52 20

102b 30 52 44

102e 47 52 41

1031 4d 20 44

1034 49 33 4b

1037 20 49 4e

103a 20 54 48

1034 45 20 31

1040 I3

1041 34 31 00 1514  drasg2 .byt '41°,0
1044 (05 00 30 1515 msg3  .byt 5,0, programs on the disk * "0
1047 32 4+ 47

104a 32 41 4d

104d 33 20 4¢

1050 4e 20 54

1053 48 45 20

1056 44 49 53

1039 4b 20 22

103c 20 20 20

1054 20 20 20

1062 20 20 20

1065 20 20 20

1068 20 20 20

106b 20 22 20

106e 00

106¢ 16 00 35 1516  msgd4 byt 22,0, 'use cursor to select and return to load ,0
1672 52 45 20

1075 43 55 32

1078 33 4+ 32

107b 20 34 4+

107e 20 33 45

1081 4c 45 43

1084 54 20 41

1087 4e 44 20

108a 52 45 54

108d 35 52 4e

1090 20 54 44

1093 20 4c 4+

1096 41 44 00 ‘
1099 17 01 35 1517 msg6 Wbyt 23,1, 'u - change unit/quit ¢ - change disk 0
106c 20 74 20

1094 43 48 41

10aZ2 4e 47 45

1035 20 55 4e

10aB 49 94 2¢

1Gab 51 33 49

loae 34 20 20

1001 20 44 20

10b4 Zd 20 43

1n7 45 41 4e

10pa 47 45 Z0

libc 44 45 53



.main,  hcdbdxx vi. i 8juned?

error addr code seq source statesent

10c0) 4 00

10c2 09 01 54 1518 =sgS  .byt 9,1, there are no files on this disk' ,0
10cS 48 45 32

10cB 45 20 41

10ch 52 45 20

10ce 4e 4f 20
10d1 46 49 4c
10d4 45 33 20
10d7 4+ 4e 20
10da 54 48 49
10dd 33 20 44
10e0 49 33 4b
10e3 21 00
1519
1520
1521 jthis is the data for the sprites
1522 jthat make up the title
1323 3
1524 H
10e5 55 95 34 1525 titlez .byt $55,%$35,$54,%6a,%aa, %4, %6a, %aa
10e6 6a aa a4
10eb ha aa
10ed a4 6a aa 1526 byt $a4,%ba,%aa,%ad,$35,93a, $a4, 300
1040 a4 35 Sa
1043 a4 00
1043 1a 90 00 1527 byt $1a,%90,8$00,%1a,$90,800, %64, $40
1648 1a 90 00
10¢b ba 40
10%d 00 ba 40 1328 byt $00,%6a,$40,%01,%a9,%00,901, %a9
1100 01 a9 00
1103 01 a9
1105 00 06 a8 1329 byt $00,%06,8a4, 300, $06, 924,300,812
1108 00 06 a4
110b 00 1a
110d 90 00 1a 1530 byt $90,$00, $13,$90, $30, 962,995, 454
1110 90 00 ba
1113 95 4
1113 4a aa a4 1331 byt $463,%a33,%a4,$ba,%3a,%a34,%ha,3aa
1118 6a aa a4
111b 6a aa
1110 a4 55 535 1532 byt $a4,$33,$35,954, 300, 300,300,324
1120 54 G0 00

1127 06 24

1533 H
1125 55 55 34 1334 titlea .byt $353,%55,$54,%6a,%aa,$34,%0a,%a2
1128 6a aa a4
112b 6a aa
112d a4 ba aa 1535 byt $ad,%ha,$3a,%a4, 869,435, 834,369
1130 a4 69 55
1137 a4 &9
1135 01 a4 67 1536 byt $01,%a4, 567,801, 9a4,367,301,3ad
11738 01 a4 &9
1130 01 a4
1124 69 35
1140
1147

1143

Dyt 865,855, %34, 303,333, 3ad, 364, 3aa

o
g
L e
s o oCn
Y
N

[T o
e
oW
n
w
L0
I—ll

28 vt $3d, $0a, %35, 934,965, 855,334 345

8-30



.main.  hcdbSex vi.l Bjuned? page 30
O:fasti.src,s,r

error addr code seq source statesent

1148 a4 69 35
114b a4 69
114d 01 a4 &9 1539 .byt $01,%a4,%69,$01, $a4, $69,501, $a4
1150 01 a4 69
1133 01 a4
1155 69 01 a4 1540 byt $69,801,%a4,$49,$01, $a4, $69,$01
1198 69 01 aé
115b 69 01
115d a4 55 01 1541 .byt $ad,$55,$01,$54, $00, $00, $00, $54
1160 54 00 00 '
1163 00 54

1942
1165 55 55 54 1547 titlep .byt $55,$53,$54,%6a,%aa,%a4,%6a,%aa
1168 6a aa a4
116b ba aa
116d a4 ba aa 1544 .byt $ad,$6a,%aa,$a4,$69,455, $a4, $69
1170 a4 69 55
1173 a4 &9
1175 01 a4 49 1545 byt $01,%a4,869,801,%a4,$69,$01, $a4
1178 01 a4 &9
117b 01 a4
117d 69 55 a4 1546 .byt $69,$55,%a4,%6a, $aa, $a4, $6a, $aa
1180 éa aa ad
1183 ba aa
{185 a4 ba aa 1547 byt $a4,$6a,%aa,%ad,$69,$33, 454,969
1188 a4 49 35
118b 54 &9
118d 00 00 &9 1548 byt $00, 800,869, $00, $00, $69, $00, $00
1190 06 00 69
1193 00 00
1195 69 00 00 1549 byt $69, 800,00, $67, $00, $00, 869, 300
1198 6% 00 OO
119 69 00
119d 00 55 00 1550 byt $00,$55, $00, $00, $00, $00, $00, $cd
11a0 00 0000
11a3 00 c4

1351 H
1138 & 1352 dirstr ,byte O ;where directory entries ae stored
1353 .end

0 errors detected
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SRALN,

ad2061
bcntis
bdir3(
buts
chrout
coutod
dini3
donemc
dresgz
dspf30
dspm2d
dspaS8
flol0
frools
fsthed
h3

1
mencmd
menudd
mesage
noiSE1
ob1064
opener
pé
pLr2
sctio
sysprg

"
L4

hcaaSxx v3. 1

Bjuned?

symbol table

‘blank: = label, <=) = symbol, <+>= multibly defined

(80d
=000c
Oaac
=700
=$4d2
=010
=001
0901
1041
0425
Oded
Oeée
Ubl4
09dd
Oc28
(abc
90+
(8el
Oct7
0fbf
0882
hbé
(829
09eB
=)iba
Dbed
Uc25
Dadh

atnin =0080
bcntéd =004c
bdir35 (abf
butptr =0010
ciniy  =0004
cptr  =0062
dinbéd =0080
doseek 0%hS
drassg  100a
dspf33 Of2e
dspald  0d$3
endbas Oed3
flold  0b20
frigd  Occ
getin =tted
h4 0a71
12 09ci
memexe (fec
senusl  Odic
micode Oec2
nobink 0e9%
0b201S  0alé
pl 0995
p7 0947
read =00B80
sctop  ObdB
temp  =0063
waitdk Ccet

atnout =0008
bdir  0alc
bdir4d Oac9
byteiS =000b
cintd =040
curlin =02aa
dirstr 11ad
dout!19 =0002
drtype =02af
dspfil Oecd
dspedd  (elb
endxeq Oedc
flo20  0bZ2
frioed Ocba
gotd) 0d7c
hdrs =006
3 0a79
peared (Beb
menudd  0d23
msgl 1006
noprog (d7Z
ob2064 Obc2
pi0 0al4
p8 0alb
reopen (814
seek  =(0b0
titiea 1129
wrklin =0Zab

bi 09ec
bdird) 0aB2
bdirB0 Cada
bytesd =0)fb
ckout =+4c9
curprg =02aB
dodir  09cB
doutéd =0020
dspfOl  OedB
dspeX) 0d%a
dsped2 Oela
execut (edl
{1030 (h26
framld 09ce
gotdir 0OdS¢
ib1015 0aZh
14 (laea
menu 0c79
menubd  0d3a
msg2 1019
notbas 0e49
pb3013  Gal9
pil 0azb
p9 0309
rfblok ©(a4B
setfp 044
titlep 1165
wrkotf =000a

b2
bdir03
brstid
bzcode
close
dcend
do)mp
down(0
dspt10
dspal(
dspm33
1
f1a30
trambéd
qotprg
ib1064
jobotf
genu il
penubd
#5937
nxmcod
obyt15
pi2
pbi3
rnb 100
setlfs
titlez
wrkprg

(a0
0a%0
09cb
=$445
=f4c3
0b&7
09aé
(0888
eed
0d9d
ezl
0b23
0b3c
0cS4
(ibte
ObBa
=004
Oc9c
Od4a
1044
0943
(iYec
Ga¥7
=180}
{1a7b
=ffba
10ed
=iiZac

8-32

b3
bdiril
bufl
cl
clrchn
dclen
dol100
down15
dspt15
dspald
dspad4
2
fioad
f51508
gs
102015
Jobs
menuzi
Resali)
nsgd
NxMEMC
obyted
pe
pbod
rnb Lok
setnam
unitno
x4ram

0a22
0ag92
=300
Oabd
=f{fce
=01d2
04a9
0894
(eeB
Oda9
Oe2d
0b28
Oatd
0b47
0ab%
(a37
=0
Oca7
Ofd+
1064
0g+4
Obab
(99a
=ddii
a5z
=f$hd
=(2b0

4

=ttct

b4 0al3
bdirls 0a%8
buf?  =0400
c2 acs
cadlp  099d
dentr  =02ad
dolil® Ofae
downié OBatf
dspf20 0406
dspmié Odba
dspedS Oeédc
fix19 0902
fndp0d  043d
fs1510 (b33
gt (labe
1b2064 0D94
115 05¢1
menuzy  Oca“
mesalld  Ofea
Msgo 12
nxt+00 0438
okblnk (eB9
p3 (i9ce
postbl 0c73
scend  (Og7Z
setptr O+39
vartab =zd
x00y15 =1557

b3
bdir2(
butl
chambas
color
dcode
doline
down 2(
dspf25
dspal?
dspaSé
fixcia
fndprg
$5640;
hi
1by£13
lpb13
menuil
mesald
msgh
nxtt1l
okvart
p4
prgcnt
scriin
snexi
vptr

(ads
0a%c
=500
(ebe
=(0h4
(995
0taS
0Bba
0409
Gdcd
(835
0970
0434
Ocze
967
(a2t
G780
adal
(ifec
1099
(1444
(g
(9d9
=0Za7
0473
Jaea
=6

page

bascod
bdiris
buté
chkin
coutls
ddest
domemc
downzS
dsp43i
dspm2i:
dspms?
t12d61
fprg
+stbid
h2
1oyted
Ipb&d
PenUA]
nesali
msatdi
ob1015
open
pa

ptr
sCti
sne:t
wl

il

(e24
(1aa’7
=600
=fich
=8
{(Be’
(842
OBl
(124
Goct
{eaz
bba
=iZgY
Opdd
19Db
o7+
=uli4g
cde

(1445

947
=+l
(1%ad
=(iida
(bt
Uaga

(a54



.main, hcdédxx v3.1 BiuneB7
cross reference
( <& = definition, {$> = write, <blank> = read }
ad2041 080d 1138
atnin =0080 &7%
atnout =0008 138
bt 0%ec 279%  447%
b2 0a00 2808 4658
b3 0a22 2B1$ 4964
b4 0a3s 2828 Stz
b3 0a45 2838 5244
bascod 0Oe34 12308 1264 1265
bent1s =000c BY¥ 6208  625%
bcntéd =004c 0%
bdir  0QaZc 3018 405 S81#
bdirl0d 0aB3 5834
bdirdS 0a%0 3038 590 393¢
bdiri0 0a%2 3948 598
bdir!d 0a%8 J05%  597%
bdir20 0a% 6038 636
bdir2S 0Oaa7 605 609%
bdir30 Oaac 6118 632
bdir33 Oabf 6224 626
bdirdd Oac9 618 6264
bdir80 Oada 607 b14 638
brstld (9cb 377 411%
buti  =0300 754 551 557 539 631 b76 678
bufz  =0400 768 538  539%
buf? =500 7% 141 142 235 368 369 370 398
583 983 587 595 603 424 638 658
696 699 707 736
bufé  =0600 76%
bufs  =0700 794 94
bufptr =0010 8¢ 594 613 616 623 635 6488 6328
bytels =000b BB¥ 4488  465%  494% 5128 24 725 7338
byteéd =00fb 294 776%  797% B4 Bi5%  Bles 9258 9748
bzcode =445 52%  B47 873 1228 12338 1279¢  1277% 1306
cl Oabd 2868 4204
c2 Gacs 287% b25%
cbmbas Oebe 17044
chkin =ffcé 174 138
chrout =f4d2 214 189 247 964 233 1242
cinls  =0004 658 423 433 461 474 508 516
cinéd =040 118 929
ckout =+4c9 184 191 164 22
close =f4c3 254 119
clrchn =ffcc 19% 120 156 161 194 230
cadip  099d 68k 370
color =0064 7% 14338 1457
coutls =008 66# 350 737 743
couted =010 124 786 794 T B30 538 933 98z
cptr =0062 68 1336%  1343% (3488 1429% 14348 1453
curlin =0Zaa 4% 11358 (1el 1168% 1179 1184%
curprg =(iZaB 4% 1134% 1155 1160% 1173 1178% 1185 1198
dcend  0b67 75I% 0 754
dcler =01dZ 144 148 754%
dentr =(Zad 494 147% 149% 206 2128 214 2168
dcoge 0995 134 138 J49% 5B 69 70 156 405
585 587 595 803 524 435 658 a7l

8-33

405
670

1201

411
-

411 454
67% 674
652 698
12038 1289
434 501
a74 575

page
301 392%
673 677
705
327
35 5
£77 &75

ke
Qi

EAL

679



«Balin,

Adest
dinl3
diné4
dirstr
dodir
dojep
dol 100
dolii0
doline
domeac
doneac
doseek
doutis
doutéd
down(00
downid
downlib
down2()
down23
dresqg?
drassg
drtype
dsp 00
dsptiC
dspf1S
dspf20
dspf23
dsp$30
dspta0
dspf39
dspfil
dspe0
dspal0
dspald
dspalé
dspal?
dspmzi
dspm2s
dspmli
dspmdd
dspmd2
dspeS?
dspaS4
dspad3
dspasé
dspas?
dspm3b
endbas
endxeq
execut
1

12
f1x19
f12c1a
+1xdbi
fioio

hcdéSxx vi.i

08e3
=0001
=080
11ad
09c8
09aé
0ta9
Ofae
0fag
082
0901
09b5
=002
=020
0888
0894
0Baf
(Bba
08do
1041
100a
=)Zat
Oed8
Oeed
OeeB
0406
0409
0424
0425
042e
OecS
0d%a
0d9d
Oda9
Odba
Gdc?
Odcf
(Oded
Odf3
Oelb
Oela
(el
e2d
Oedc
0ess
OebZ
(Oebc
0e42
pdc
(a4l
0b23
(b28
(902
0970
{1b6B
bid

699
142¢
634
o4
1397
375
369
14354
14574
989
154
248
3008
b44
10#
1834
188#
199
206
215
176%
175%
S0
13258
1328
1332#
1344
13524
13644
1355
1371%
1146
11464
11474
1150
11614
1164
1154
1180
1172
1188
1200
1207
1211
217
12524
12594
12654
12374
12448
2394
6968
6994
173
309
291
687¢

8june87

707
144%

358
1399
4054
372%
1465
1462
994
186
2538
373
3%
828
213
192
2024
209
2264
1514%
1512#
1638
1359
1330%
1339
1350#

1368
13664
1373
1317%
1169
1148
1153

11664
1171#%
1184#
1167%
11994
12064
1210#
12168
1247%
1256
1262
1268
“1264
1256
1258
760%
761%
2614
Ik
759%
709

cross reference
( <#> = definition, <$ = write, <blank> = read )

754 756

196 1988 2008 235
9635
1352%

1122 1140 1453%
229 2438

R
426 436 467 477 735 743
838
217

1270
1363

1183 1185 1197 1204
1139 1175 1193 1195 1216

12539
7648
7658

8-34
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.Main.

{1015
$1020
1030
$1030
{1oad
fndp0O0
fndprg
tprg
$r0015
fro064
fri064
fram13
tramb4
$s51900
$51510
$56400
+sthis
fsthéd
getin
qotdoo
gotdir
gotprg
gs

gt

hi

h2

h3

h4
hdrs
1b1013
1b1064
1b2013
1b2064
ibyt1s
ibytéd
i

32

B

4
jobot+
jobs
115
1pb15
Ipbé4
msencad
memexe
seared
menu
menull
menuli
®enuzS
menuis
menudl
senudS
@enus0
menyuss
menLod

hcdbaxx vi. 1

(020
0b22
0b26
0b3c
Oat4
0f3d
0434
=02a%
(9dd
Oc3c
Ocba
09ce
0cH4
0b47
0b33
Oc2e
0b40
Oc28
={{e4d
0d7c
0d5¢
Obte
0ak9
Dabe
(9h7
(9bb
Oabc
0a7i
=0006
0azb
ObBa
0a37
0bh94
0az20
Ob7¢
09bf
09ci
a79
(aea
=000+
=000
09¢t
0780
=()+d
(B0
(Bec
(iBeb
0c79
(c9c
Oca7
Oca9
OccB
(cde
Oct7
Odic
0d2S
Odia

690
683
6954
706
411
1386
1290
454
4318
364
9644
421%
781
132
734
9274%
290%
293%
204
1117
1094
849
D3
3528
262%
263%
2668
2634
708

7834
3154
7904

294
269%
270%
2713
272%
Bo#
b4
3964
964
K3t )
2344
2474
2388
23
997%
10074
10044
10Z21#
1039#
1047
1063
10748
1097#

8junel8?

6948
6954
702
7144
6708

1389¢

1323

1137
434
959
964
424
821
746
7374
930
696
847
159

11324

11164

317
791
4958

3934
3994

418
3938
397

610%

579%
1001

1067
1024
1049
10514
10474
108G
1105

cross reference
( {#> = definition, <$> = write, <blank; = read )

1391
13874
1163¢

454
KpYs

935
699
873

1047

3918
518

670
1041

345
396

611

1130

1035

1166%

301
1228

725%
9224
1127

672
1033

J48¢

628

1151

1181 1182% 1321

7628 Tbb$

1275¢ 12773

1147

0%

1061 1074 1093 1097 1100

394 562 649 633

631%

1208

257

1299



Malr,

menubs
pesaill
mesalt
mesals
aesall
sesage
mlcode
msgl
msg2
#sgl
msgé
esgs
msgb
msgtbl
nol581
noblnk
noprog
notbas
nxmcod
NXMeac
nxt$00
nxtfil
0b1015
ob1064
0bZ015
2064
ob3015
obyt15
obytéd
okblnk
okvart
open
opener
pl
plo
pil
pliz
p2
p3
péd
pS
pb
p7
pB
pY
pb13

phé&d

posthi
pracnt
ptr

ptrs
read
reapen

ren ok

hodé3ny vi.l Bjune8?

cross reference
( <& = definition, <$: = write, <blank> = read )

(id4a 1100# 1105
0fd+ 1489 1492%
Otea 1496 14954
Ofec 15004 1506
0449 1501 1507%
Ofbf 1031 1046 1057 1125 1142 1144 14744
Oec2 1303 1306#
1006 1309 1511%
1019 1509 1513%
1044 1509 15154
1064 1509 15164
106c2 1509 1916#
1099 1509 1517%
0ffa 1476 1478 15094
0882 165 1758
Ded4 1278 12864
(d72 1127¢ 1129
Ded9 12434
094a 2948 297
084 246% 251
0458 1410 1412%
04d 1107 1350 1389 14064
09¢7 459% 442 480
0bbé B25# 841
ETT) 464 494
Obc2 827 B304
0a09 472% 479
0Fec 3 448¢ 587 595 624 628 677 679
Obab BiS# 1040 1082 1060 1067 1213 1288 1293
0eg9 1272 12804
0c08 895 8974
=ffc0 244 133
0829 116 124 126#
0995 3138 J484
0al4 3228 47B%
0azb 3233 S05H
0a37 32438 G144
099a 148 351s
09ce I19% 4204
(1949 1168 274
{i9dd 7% 4304
9eB I18% 437%
0947 3198 458%
Oaié J208 4684
0a(9 3218 471%
=180¢ b2% 340 st 42 477% 431 417% 459
7368 7388 744
=ddO S 787¢ 793 795% 8IS 829% B3l
964
Oc73 G774 1021
=(Za7 43R 1090% 11068 1116 1158 1192 1754
=(ite BY: J 137% 139% 1E8 203 2059 Z7% 10958
14008 1447 1409% 14118 1477%  1479% 1481 1483
=iba I
=080 Tk 563
g4 1174 134 152 133 1214
Ladk SIB o583 a74
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756
1296

1098%
1492

1102%
14938

1292

14378

544

1293
15043
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( <#> = definition, <$: = write, ¢blank> = read )

.main.  hcdbSxx vi.l Bjune87

cross reference
rnbl00  Qa’b 961 6%
rnblok  0a32 5454 638
scend (0c72 969% 1251
scrlin 0F73 1427 1430 14404
sct0d  Obed B67#  BB3 885
sctld  Obe9 873% B77
sctop  0bd8 B62%  B47 873
seek  =00b0 3% 392
setfp 0444 1088 1384 1397%
setlés =ffba 2% 130
setnam =ffbd 234 132
setptr 0459 1070 1318 1427%
snex() Oaea 630% 656
snext  Oadd 285 603 47%
sysprg 0c2d 910 913
temp  =00435 388 13308 1333
titlea 1125 19344
titlep 1163 15438
titlez 10e5 997 19254
unitno =02b0 Sis 1158 121%
vartab =002d I8 8638 B863%
vptr  =006C 34 1077% 13348
wi 0a34 279% 5464
w2 0adb 2768 3508
waitdk Ocef 1047# 1048
wrklin =02ab 478 13208 13408
wrikott =000a 87%# S46% 550
wrkprg =0)2ac 8% 1322¢ 1326
xfran =f{fcl 1228% 1274 1276
z0by15 =0557 Tobé 759 763

1228

1435

673

1454¢

1361

1352

1251 1252 12758 12778

1483

707

14648

129
881 8B2¢
13448 1347%

884s
13718

8y2¢ 892
1428 1431%

B96%
14609

1356%

8-37
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CHAPTER 9

RAM Expansion

Hardware: C64 or C128 with the 1764, 1700
or 1750 RAM Expansion Cards

1) Finds size of any RAM card
2) General purpose stash and fetch routines

Known bugs: None

The RAM expansion code consists of 3 routines: howbig, stash and fetch.

Howbig is a routine which will find the size of the RAM card installed.
It works with all 3 RAM card models on both the 64 and 1i28. Call the

routine. Results are returned in the accumulator:
-A = 8 for the 1750 512K RAM expander
<A = 2 for the 1700 128K RAM expander
-A = 4 for the 1764 256K RAM expander
A =1 if there is no RAM expander

Stash and Fetch are general pupose routines that allow you to move memory
between the CPU and expansion card. Stash and Fetch work with all 3 RAM
card modeis on both the C64 and C128. The routines also handle ROM
banking on the 128 and 64 so that you can stash and fetch to any memory
location.
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.main,  hcdeSwr vi,

2rror aadr

1800
1803
1806

1309
180b
180d
1B0e
1810
1811

1812
1813

code

=1500

=700
=00+h
=g400
=d506

4c 1B13
4c 187e
4c 187b

O00G
0000
00
0100
00
00

0

{

i

ajunes?

ur
m
j=)

S e S & B Y N SN

[ U U U S
T - R I N T e I o)

20

0

source statement

H

H
¥=$1800

H

: eguates

H

puffer = $174G0

numpank = $fb

ramexp = $g00

rer = 34506

' jump table

H

H

start  1mp howbig
jmp stash
imp fetch

H

H

: DMA parameters

'

H

H

params .word $0000 : Host address. lo, hi
Jword $0000 i Exp address, lo, M

expbank .byte $00 : Expansion bank na.
Jword $0100 i # bytes to move, lo, hi
.bvte $00 : Interrupt mask req.
.byte $00 i Adress control req.

H

bnki128 .byte $00 i Bank of 128 to work with

pend

Test ram expander to determine size
Number of banks 1s returned in .A
and in numbank.

x
"

8 for the 1730 S1ZK expander
2 for the 1700 12BK expander
4 for the 1764 236K expander
1 for no RAM expander

> I
W

as S5 me aa @° s A% aa as =% me A& as A% .me ‘88 .mo

3338 i
Urramens. a5



«main.  hcdoedxx vi.l bJjuned? page g
GrramerD. src. s, 1

error addr code seq source statement
38 H
39 i Here are the B parameters we
1813 azZ 17 60 howbig ldx #rbuffer ; sust set for stash and fetch:
1815 Be 180a 61 stx paramst! i First, set up the hi bytes of
1818 Be 180c Y3 stx params+l ; the cpu and expansion address.
181b a2 01 63 ldx #801
181d Be 1804 b4 stx params+¢ ; Set up the byte count hi
1820 ca 63 dex i and the byte count lo.
1821 Be 180e bb stx params+3
1824 Be 180d 67 stx expbank i Set up the expansion bank to
1827 Be 1809 68 stx params+0 ; use and the lo bytes of the
182a Be 180b 69 stx paramst? ¢ cpu and expansion address.
182d Be 1812 70 stx bnkl28 i+ Set the 128 bank to work with.
71 H
1830 Ba 2 208 txa ; Generate a 1 block
1831 49 Sa 73 eor #$5a i test pattern 1in
1832 9d 1700 74 sta buffer,x 1 butfer,
1836 ca 73 dex
1837 do +7 76 bne 20%
77 H
1839 20 187e 78 208 jsr stash ¢ Now write the test
183c ee 180d 79 InC expbank s pattern in buffer
1834 ad 180d B0 lda expbank i to each of the 8
1842 c9 08 81 cmp #8 ; possible exp. banks.
1844 d0 43 82 bne 0%
83 :
1846 aZ 00 84 ldx #0
1848 Be 180d 85 sty expbank
86 H
184b a2 00 87 408 ldx #0 i Ok, now change
1B4d Ba 88 0% txa 3 the | block test
184e 49 3¢ B9 eor #33c ; pattern 1n the bufter
1850 9d 1700 g0 sta buffer,x + to a new pattern,
1833 ca Eat dex
1834 d0 7 92 bne 50%
1856 Z0 187e 54 Jsr stash ¢ Now write the new
1859 ee 180d 93 inC expbank 1 pattern to bank (vi...
9%
185¢ ad 180d 97 lda expbank i icheck to see
1854 c9 08 98 cmp #8 ¢ 1% we are done)
1861 f0 1Z 99 beg 90%
104G
1863 20 1870 101 jsr fetch ! ...and read the pattern
1866 aZ 0 162 ldx #0 : from bank (x+l1},
1866 Ba 103 &0% txa :
1B6Y 49 33 104 eor #$3a i We should see the old pattern
166b dd 1700 105 cmp butfer,: ¢ here. [+ we don t then the data
186e di 05 104 bne 0% i changed and we have found the end.
1870 ca 107 dex
1871 do 45 108 bne &0% : Bvtes match so all 15 well.
1877 10 ag 109 beag 40% i Looo back for next bank,
110 : .
1E7S ad 1B0d 111 0% lda expbank 1 Number ot banks is returned in
1878 8BS 4n 11z sta numbank ¢ the accumulator and 1n numbank,
1873 &l 117 rts
114

9-3



.main., hcdbSxx vi.i

error addr code

187b
187d

187e

1880
1882
1883
1888
1869
188b

18Be

Lo

—
2 G o
- B

— -~

D
o
Lo~
£

,_.
o

ao

2

ao
a2
hd
od
ca
10
Bc

oo
[=%

o

ed

08
1809
df02
7
d$01

1812

+11d
o

&juneg?

seq

113
116
147
118
119
120
121
122
123
124
125
126
127
128
129
130
131

T
s

133
134
135
126
127
138
129
140
141
142
143
144
145
146
147
148
149
150
151

e
[ ry

133
154
133
136

,_
o

source statement

stash &% fetch subroutines

These routines will transfer RAM between the
cpu and expansion unit on the cé4 and cl28.
Before calling, you must set up B parameters
for the DMA as follows:

source address (lo, ni}
destination address (lo, hi!
exapnsion bank

number of bytes
128 bank to use

(lo, hi}

(parameters are located at "params")

You may stash or fetch at any address.
These routines will bank out ROMs and 1/0
before starting the DMA.

I+ you want to fetch or stash RAM bank !
on the C128 be sure to make a copy of this
code in bank | too.

40 me ae A0 .sp @% ac A% mo @8 ac A% me ‘@8 sa & s A% aa s B8 .me BC .ae 48 s #% .on me

fetch  ldy #8ed

tskip 2 bytes!

stash  idv #%ec ¢ Command to write to expanger
+ with FFOQ option enabled,

ldx #pend-params-Z

10% lda params.: v Initialize the DMA
sta $dt0Z, v contoller with our
dex { parameters,
bol 10% :
sty $d+01 + and issue command.

ldy bnk1Z8

v turn off ROMS and start DMA

dmarom
lda st4g The high bvie of the
cmp #$4cC reset vector on ail Cads
peg ufersd 1 135 egual to $ic.

9-4

; Command to reag from expander
.bvte $ic i with FFOO option enabled.
H

1 Set the .v register to the
1 125 bank we want {0 or D).

-
.

o
v

m

wmooeey

[}

e



.matn. hedéSux viol

erraor addr

1898
1899
189¢
189d
18%e
1Ba0
18a2
18a5
18a7
18a9
1Bac

{Baft
18b2
18b3
18bS
18b8
1809
18bc
1Bbd
1Bc0
1B8cl

1Bc2
18e2
18eS
18cé
18cB
18ca

18cd
18ce
18d0
18d1

18dz

0 errors detected

code

78

ad ds06
48

98

f0 07
a9 4o
0d dS06
do a5
ag it
2d d30s
8d d506

ad 400
48

09 If
8d £400
68

Bd 400
68

Bd dS0s
58

A0

78

as 0t
48

09 03
83 0t
Bd 400

68
BS o1
38

&

bjune87

seq

172
172
174
175
176
177
178
179
180
181
182
182
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
209
206
207
208
209
210
211
212
213
214
215
216

217

source statement

; cl2B8: turn off all ROMs

bk(

ban

ae

sel

lda rcr

pha

tya

beg bk0128

lda #$40

ora rcr

bne bangit
128 1da ¥$3f

and rcr
git sta rcr

lda $4400
pha
ora #8$3f
sta $100
pla

sta $4400
pla

sta rcr
chi

rts

Save the old value of
the 128 rcr.  Now convert
the 128 bank number to a
mask for the VIC/DMA
pointer in the rcr.
This allows a stash or .
i fetch to bank O or bank 1
i of the (26, When using
i bank 1, be sure to make a copy
i of this code in both banks.

we % e me mg awe

Save the 128 configuration
now kill ROMs and I/0.

When we write to FFOQ
i DMA execution begins.

e

Restore the old
configuration and

: restore the old VIC
: pointer in the rcr.

-

cbd: turn off all

ROMs

.
t

xferéd sei

-

end

1da $01
pha

ora #$03
sta $01
sta $4400

pla
sta $0!
ch
rts

.end

i Save the value of the

1 the c64 control port

v and turn on lower I bits
+ to bank out ROMs, I/0.

1 Now start transter...
i FRestore the olg

i+ configuration
tand return.

o
=



.main, hcdeSux v3.1 o bjunedy page

symbol table
blank: = label, <=: = symbol, <+:= multibly defined

bangit  1Bac bkO128  1Ba7 bnkl28 1B12 buffer =1700 dmarom 1891 end 18dZ expbank 1B80d fetch 1870
howolg 1813 numbank =00fb params 1809 pend 1817 ramexp =df00 rcr =d506 start 180G stasn 1878
wterad 1802



Mmain.

hedéSxx vi. i

bangit 1Bac
bk0128  1Ba7
bnk128 1812
buffer =1700
dmarom 1891
end 18d2
expbank 180d
fetch 187b
howbig 1813
numbank =00fb
params 1809
pend 1813
ramexp =df00
rcr =d506
start 1800
stash 187e
xtered  18c2

6june8’

cross reterence

( <#> = definition, <$; = write, <blank: = read }

183
180
I9%
11#
1664
2154
J4%
24

22

12%
I2%
404
13%
144
2%
23
169

1864

1844
70%
60

67%
101

60%
112%

6l
150

177

78
2074

157
748

79%
144%

90% 103

80 89% 95¢ 97 111

648 b6 &8s 698 130

183 1868 1958

1484

151

page

[}
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CHAPTER 10

1351 Mouse Driver #1

Hardware: C64 or €128 with a 1351 mouse

1) BASIC-compatible mouse drivers for the
C-64 and C-128.

Known bugs: None

Here are two driver routines for the 1351 mouse. There is one for the
C64 and one for the C128. These routines originally appeared in the 1351
Mouse User Guide.

Mouse data appears in the SID chip registers and is read by a short
wedge program running off of the IRQ. Shown below are two sample BASIC
programs which call the 1351 mouse driver routines:

C64

10 IF Z=0 THEN Z=Z+1 :LOAD"MUOUSE.POINTER",8,1

20 IF Z=1 THEN Z=Z+1 :LOAD"MOUSEG64.BIN",8,1

30 V=13%4096:POKEV+21, 1 :POKEV+39, 1 :PUKEV+0, 100:POKEV+1, 1O0O:POKIEV 16,0
40 POKE2040,56:5Y512%4096+256

c128

10 BLOAD"MOUSE.POINTER":KEY8,". "

20 BLOAD"MOUSE128.BIN"™ :SYSDEC("1800™)

30 BA=DEC("0AO4") :POKE BA,1 OR PEEK(BA)

40 SPRITE 1,1,2 :MOVSPR 1,100,100

50 GRAPHIC1,1 :CHAR 1,8,1,"BASIC CHEAPO PAINT (TM)"

100 DO:GETKEY A$:1F As$=" "THEN GRAPHIC1,1:CHAR 1,8,1,"BASIC CHEAPO PAINT (TH)"
130 IF JOY(1)<>0 THEN GOSUB100O

140 LOOP

1000 X=RSPPOS(1,0)-25:Y=RSPPOS(1,1)-51:X=-X%(X>0):Y=-Y*x(Y>0)
1010 LOCATE X,Y:C=1-RDOT(2):DRAW C,X,Y

1020 DO: X=RSPPOS(1,0)-25:Y=RSPPOS(1,1)-51:X=-X*(X>0):Y=-Y®(Y>0)
1030 DRAW C TO X,Y:LOOP WHILE JOY(1)<>0 : RETURN

10-1



.main. hecdodxx vd. !l

error addr coge

=0318
=d000
=da00
=d4 19
=dala

=11de
={1db6
={1d7
=11e6

=18f0

1810 =18fZ
182 =1813
1813 =18¢f4
18f4 =16£5
18¢5 =18¢6

=160

1600 ad
1803 ¢4
1805 f0
1807 08
1808 78
1809 ad
180c &d
180f ad
1812 8d

1815 a8
1817 8d
181a ad
181c &d

1811 28
1820 60

0315
18
19

0314
1810
0315
16t1

24
0314
18
0315

30 juned?

0
T
0

QO ) J U 2w Do

)

source statement

; 1351 mouss hasic-compatitle ariver

tor the ol s

iirq = $0314
vie = $4000
sid = $4400
potx = 5id+$19
poty = si0+81a
active = $ll7e

vicdata = $11db

Xpos = vicdata+$00
ypos = vicdata+$ul
xposmso = vicdata+$10

.
9

£=4 180

iiraz  #=x4f
opotx  x=te]
opoty  ¥=k4]

newvajue
olavaiue

.
]

instalil lda
cmp
teq
php
sei
lda
sta
lda
sta

ida
st
Ida

plp
40s rts

LEE XS
[EX TS

$1800

iirge+!
tomirg
203

iirq
iirq2
firqsl
iirqz+!

$imirq
iirq

tomirg
iirqst

¢ it zero, then move sprite

: basics copy of vic register image
; low order xposition

.

s v position
: 0it 0 is high order x position

10-2
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.Bain.  nCABSXX V3.

error agar

1821
1822
1825
1827
182a
182d
1830

1833
1834
1837
183a
183b
183d
183t
1842

1845
1848
184b
184e

1854
1852
1854
1857

185a

18540
1860
1883

1865
1866
1864
1860
1864
186t
1870
1872
1875

coge

d8
ad
dd
ad
ac
20
8¢

18
6d
8d
Ba
69
29

8d

1i7e
33

d419
1682
185d
1812

11d6
11d6

01
11e6
1ie6

daia

c 18f3

20 1854

38
43
6d
8d

8c
8d
ac

38
ed
29
cY
bo
43
ti
ac
60

1813

ff
11d7
11d7

1810

1815
18f4

uv

1815
7t
40
07

il

16t4

1 30 juned?

seq  source statement

58

59

60

61

62

63

64

65 Birg cld

66 lda active
7 bne 908

68 lda potx

69 ldy opotx

70 jst movchk
71 sty opotx

72 H

73 cle

74 adc xpos

75 sta xpos

76 txa

77 adc $8$00

78 and $%00000001
79 €0r Xposmsb

80 sta xposmsb
81 :

82 ida poty

83 Ildy opoty
Ba jsr movchk

85 sty opoty

86 ;

87 sec

88 eor #sff

89 adc ypos

80 sta ypos

91 :

92  90s imp tiiral!
83 :

; just in case
o it

o
.

basic

.....

is moveing sprite

let basic have it ( why not ? )
; get deita values for x

¢ modify low order xposition

¢ get deita value for vy

i modify y position ¢« decrease v for increase in pot )

¢ continue W/ irq operation

y = old vaiue of pot register
a = currrent vaiue ot pot register
48 : exit y = value to use tor oid value
X

100 433===z==32s2zzzzsz3ss=zszsssssIszsssssssszszszsssszsszzzzc

g6 : entry

97 ;

9y H

101 ;

102 Bovehk sty oidvalue
103 sta newvaiue
104 ldx #0

105 i

106 sec
107 sbc oldvalue
108 and $20LL11110
108 cep $%01000000
110 bes 508
111 Isr a

11z bea &8
113 14y newvalue
Y res

isave 01d & new vaiues

ipreioad x w/ ¢

a <=

.
,

0

—

t

B0do4t new-0id

10-3

¥ <2 newvaiue
return
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.main.  ncdeSxx v3.l  30junes? page 3
Gimouselcd.sre. g r

error addr code seq source statement
115 :
1876 09 ¢ 116 508 ora #%11000000 :eise or in high order bits
1878 c9 ft 117 cap #stf : it -1
187a 10 08 118 beq 80$
187¢c 38 118 sec ; a <z arz
187d 6a 120 FOr a
167e a2 ff 121 ldx #sff : X (= -
1860 ac 16f4 122 ldy newvalue H y <= newvalue
1883 60 123 rts : return
124 ;
1884 a8 00 125 80$ lda #0 1a <= 0
1886 60 126 rts ireturn w/ v = old value
127 : :
128 .end

0 errors detected

10-4



LBain.

active
opotx
xposasb

active
iirq
iirqZ
instail
Birq
sovehk
newvalue
oidvalue
opotx
opoty
potx
poty

sid

vic
vicdata
Xpos
Aposast
ypos

hedesux vl 33iuned’

syebol tabie

<blank, = jabel, «=» = symboi, <+, muitibiy defined

={17e
1812
=11eb

=1{7e
=031a
1810
1800
1821
1854
1814
18£5
162
1813
=da1d
=d4la
=da00
=d000
=11d6
=1id6
=11eb
=11d7

iirg =0314 iirq2 180 install 1800 mirg 1821 movchk
opoty 1813 potx =d419 poty =dala sid =d400 vic
ypos =11d7

cross reference
( <> = definition, <8, = write, <blank) = read )

164 66

11% 38 44 46 508 528
204 458 47 92

39¢

40 48 51 65¢

70 84 102¢

32t 103s 113 122

334 1028 107

30% 69 718

31 83 85¢

148 06

154 82

138 14 15

W4 |

20% 2 22 23
21% 78 758

234 79 B0$

2% 89 80s

10-5

1850 newvaiue 1514 oidvaiue

=d000

vicdata

=11d6

Xp0Ss

]
i
§
s

&
1

I
d

~
g
-

[l



JBaIN, heoeskx va.l

error aoar code

=0314
24000
24400
=d449
=dala

=d000
=d000
=d001
=d010

2¢000

c000 =c002
¢002 =c003
c003 =c004
¢004 =c005
¢005 =c006

=¢100

¢100 ad 0315
c103 c9 ci
c105 0 18
¢107.08

cl06 78

c109 ad 0314
ci0c 8d ¢000
cl0f ad 0315
ci1Z 8d c001

ci15 a9 21
ci117 8d 0314
clia a8 c!
clic 8d 0315

clif Z8
c1z0 60

30junes?

seq

O ~ DU B W N -

O B e R pE PR R PR R R PR WWWWWWWWWWBRIRR RPN RR RN R = o= o e = b b pa e pa
R = O W@ ~Og Ve Whr — C@COo ~1O0OE GRS ©Oo NN U e WN 0 W~ U e wWR - ©

53
54

cr
co

=2

56
57

source statement

; 1351 mouse basic-compatibie driver

; for the c6a

?

r

i

iirq = 80314

vic = $d000

sid = $d400

potx = sid+$19

poty = sid+$ia

’

vicdata = $d000 ¢ basics copy of vic register image
xpos = vicdata+$00 : iow order xposition
ypos = yicdata+8$0l ; y position

xposasb = vicdata+$10

)

#2$¢000

o
1)

firq2  #=%42
opotx  #=#4]
opoty  #=#4]

nevvalue
oldvalue

.
9

install lda
cap
beq
php
sei
lda
sta
lda
sta

lda
sta
ida

pip
80s rts

=94
384

$ci00

iirq+!
tairg
90s

iirg
iirgZ
iirqel
firaz+t

tairg
iirg

t)mirg
firqsl

bit 0 is nigh order x position

10-6
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JBailn.

error aadr

cizi
cl122
cl125
c128
clzb

clze
cizt
c132
¢135
cl36
c138
clia
c13d

c1a0
clad
clag
c148

clac
ciad
claf
ci152

cibs

c158
ci5o
clte

clol 3

clol
clta
clgo

cles

cioa
ci5b
cing
ci7d

hcdbSxx v, 1

code

d8
ad
ac
20
Bc

18
6d
8d
Ba
69
29
4d
8d

ad
ac
20
B¢

38
49
6d
8d

be

oy

Y

dai9
¢002
ci58
c002

d000
d000

01
d010
d010

dala
c003
ci58
¢003

tf
d001
d001

000

c005
c004

c005
7t
40

Q7

c00s

30 juned?

seq

58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73

84

N T<ERTS)

source statement

cld

lda potx
ldy opotx
jsr movchk
sty opotx

mirq

-.

cle

adc xpos

sta xpos

txa

adc $3$00

and #%00000001
eor xposmsb
sta xposasb

lda poty
ldy opoty
jsr movchk
sty opoty

sec

eor #sff
adc ypos
sta ypos

jmp tiirqld)

; movchk
; entry

movehk sty sidvaiue
sta newvalue
idx #0

sbc oiavaiue
ang $ROLLLILLL
cep $%GL000000
bes 508

Isroa

bea oUs

+dY Newvaiue

+ just in case.....
i get delta vaiues for x

¢ modify low order xposition

¢ get delta vaiue for v

i modify y position t decrease y for increse in pct

¢ continue w/ irg operation

Y = 0id value of pot register

: a = currrent value of pot regicter
y = value to use tor old vaiue
X

isave oid & nrew values

tpreioad x W/ O

ta LT BOGH&E New-0ig -
it R
: a <= a/z
if o
| YouT Mewva:ue

; 10-7 re&turir;

page :
Uimousehs.sro.g, 0



.main,  hedeSxx va.l 30juned? page 5

GimousSeDs. sra, 8,

error addr code seq source statement
115 H
ci7l 09 cO 116 508 ora #%11000000 :else or in high order bits
ci73 c9 ff 117 cap #$ff H it O -
c175 0 08 118 beq 80
ci77 38 118 sec ; a <= as’
cl78 6a 120 Tor a
ci79 a2 ff 124 ldx #81f ; X <= -1
c17b ac c00a 122 ldy newvalue H y <= newvalue
ci7e 60 123 rts ; return
124 :
ci7t a9 00 125 80$ lda #0 1a <= 0
c181 60 126 rts ;return W/ y = old vaiue
127 ;
128 .end

0 errors detected

10-8



(Bain,  hcogSKx vl 30 juned? page 4

symbol tabie
<biank» = label, <=» = symbol, <+s= multibly derined

iirg =0314 iirqz c000 install cl00 mirq clZzl movchk ¢158 newvalue c00& oldvalue cO05 opotx 20G
0Doty c003 potx =d419 poty =d4la  sid =dad0 vic =d000 vicdata =d000 xpos =000 xposmsb  =dll1d
ypos =d001

cross reference
i <> = definjtion, <$> = write, <blank> = reaa ;

iirg 20314 11# 37 42 48 48 508
iirqd ¢000 27 43s 45% 92

install  ¢100 37%

Birg cl2: 38 47 49 67

Bovchk c158 70 B4 102

newvalue ¢00s 304 1038 113 122

oidvalue ¢005 314 1028 107

opotx c00z 284 69 718

opoty c003 294 83 85¢

potx =da19 14 68

poty =d4la 154 82

sid 20400 134 14 15

vic =d000 12%

vicdata =d000 16# 19 20 21
XDo3 =d000 164 74 75%

xposmasb =d010 214 79 80$
ypos =d001 204 89 908

10-9



1351 Mouse Driver #2

Hardware: C64 or Ci28 with a 1351 mouse

1) BASIC-compatible mouse drivers for the
C-64 and C-128.

Known bugs: None

Here are two additional 1351 mouse driver routines. There is a driver
for the C128 and C64.

These routines work in a manner similar to driver #1i, but are more
powerful and a little more complicated. There are three entry points
to the driver. The first entry point is for users with a mouse connected
to Port 1. The second entry point is for users with a mouse on port 2.
The third entry point will remove the mouse driver wedge from the system.

C64

10 REM

20 IF Z=0 THEN Z=1:LOAD"MOUSE.POINTER",8,1
30 IF Z=1 THEN Z=2:L0OAD"M1351.64.BIN",8,1
40 INPUTT"MOUSE PORT (1/2)%;P$:P=VAL(Ps$)-1
50 IF P<O OR P>1 THEN 40 :

60 V=13%#4096:POKEV+21,1i:POKEV+39,1: REM SPRITE #1 ON, COLOR
70 POKEV+0, 100:POKEV+1, 100:POKEV+16,0: REM SPRITE POSITION

80 POKE 2040,56: REM SPRITE DATA @ $EOO
90 SYS12x%4096+P*3 REM INSTALL MOUSE DRIVER
cizs

i0 REM

15 PRINT"PORT (1/2) ? ";Ps
20 DO:GETP$:P=VAL(P$)-1:LO0OP UNTIL P=0 OR P=1:PRINT P+1

30 POKE DEC("FE"),P: REM SAVE PORT CHOICE
40 BLOAD"™MOUSE.POINTER": REM LOAD SPRITE DATA
50 BLOADT"M1351.128.BIN": REM LOAD MOUSE DRIVER
60 SPRITE i,1,2:MOVESPR1,100,100: REM TURN ON SPRITE #1
70 SYS DEC(™1800")+P*3: REM INSTALL MOUSE IRQ DRIVER

80 XF=25:YF=51:U=1:P=PEEK(DEC("FE™)) +1:TRAPS00

80 GRAHIC 1,1:CHAR,8,1,"BASIC CHEAPO PAINT (TM)"

100 DO

110 DO:GETA$:LOOP UNTIL JOY(P) OR As$=" *©

115 IF JOY(P)>=128 THEN 130:ELSE IF JOY(P)=U THEN RUN 80

120 COLORi, (RCLR(1)AND15)+1:COLOR4,RCLR(1) :LOOP

130 LOCATE RSPPOS(U,.)-XF,RSPP0OS(U,U)-YF:C=NOT(RDOT(2))AND1

140 DO:DRAW C TO RSPPOS(U,.)-XF,RSPPOS(U,U)-YF:LOOP WHILE JOY(P):LOOP

i50 :

900 IF ER=14 THEN RESUME: REM IGNORE NEGATIVE CO-ORD.S
910 SYS DEC(™1806™): REM REMOVE MOUSE [IRQ WEDGE
920 DO:GETA$:LOOP UNTIL As="": REM EMPTY KEY BUFFER

830 TRAP:END
10-10



.main,  hcd6Sxx v3.l

error addr

c0f0
c0f2
c0t3
cOfa
c0fs
c0f6

c000
c003
c006

code

=031
=d000
=d400
=dc00
sdc02
=da19
=d41la

=d000
=d001
=d010

=c0f0

=c0f2
=c0f3
=c0f4
=c0f5
=c0t6
=¢0f7

=c000

4c c009
4c c00c
4¢ c035

a2 00
2c

ad 0315
c8 ¢l
f0 1b
08

78

7 ad 03la

8d cOf0
ad 0315
6d cOf1

ba c03!
8d 0314
ba co3z
8d 0315

23julv8?

seq

WO D~ DD W —

—
—_—o

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
28
30
3t
32
33
34
35

48

50

source statement

.
]
.
’
.
!

.
1]

iirq
vic
sid
cia
cia.ddr
potx
poty

Xpos
ypas
xposasb

iirqz
opatx
opoty
newvalue
oldvalue
ciasave

instail.

instali.

908

1351 proportionai mouse driver for the cts4

commodore business machines, inc. 270ct86
by hedley davis and fred bowen

$0314
$d000
$4400

= $dc00

$dc02
sid+$19
sid+$la

vic+$00
vic+$01
vic+$10

¥=4¢010

$2847
LE I3
L ES T3
L H TS
¥384]
¥2¥4]

= $c000 -

jmp instalil.t
jmp install.2

1x position (lsb)
;¥ position
ix position (msop)

iinstall mouse in port !
;instali mouse in port Z

jmp remove iremove mouse wedge
! Idx %0 sport | mouse
.byte $Zc
Z ldx #2 iport Z mouse
lda firq+! tinstall irq wedge
cep Pamirg.1
beq 908 t...Dranch if aiready instalied’
php
sel
lda iirq isave current irq indirect for our exi:
sta iirql
Ida iirq+l

sta iirg2+!

lda port.x
sta iirq

ida port+l.x
sta lirg+!
vie

ris

ipoint irg indirect tec mouse driver

10-11



.main. hcdbdxx vi.l

error addr code

c03l clof
¢033 clac

¢035 ad
c038 ¢9
c03a do0
c03c 08
¢03d 78
c03e ad
cOs! 8d
cOss ad
c047 8d
clsa 28
c04b 60

cO4c a8
cl4e 2¢

cO4f a9

c051 20

c054 ad
c057 ac
c05a 20
c05d B¢

c060 18
c061 6d
c064 8d
c067 8a
c068 69
c06a 29
c06¢ 4d
c06t &d

c072 ad
¢075 ac
c078 20
c07b 8¢

c07e 38
c07f 48
c0f! 6d
c064 8d

c087 ae
c06a 8e

cudd 6¢

0315
c0
0f

c010
0314
c0f1
0315

80

40
cOba

dai9
c0f2
c090
c0f2

d000
d000

01
d010
d010

dala
c0f3
¢090
c0f3

ft
doot
d001

c0f6
ded0

c0f0

23juiy87

seq

58
59
60
61
62
63
64
65
66
67
68
69
70
!
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

o]
&

83
94
85
96
87
98
8¢
100
101
102
103
104
105
106
107
108
108
110
i
11z
113
114

source statement

port

remove

80s

Birq.2

mirg.!

908

1 movehk

.word mirq.!
.word mirq.2

lda
cap
bne
php
sel
lda
sta
lda
sta
pip
rts

lda

firq+t
tmirg.d
908

iirq2
iirq
iirq2+!
iirqsl

#$80

.byte $2c

lda
jsr

lda
ldy
jst
sty

cle
ade
sta
txa
adc
and

sta

lda
Idy
jsr
sty
sec

eor
ade

ldx
stx

jup

$340
setpot

potx
opotx
movchk
opotx

Xpos
Xpos

$$00
$%00000001
Xposmso
Xposmsd

poty
opoty
movchk
opoty

L1381
ypos
ypos

ciasave
cia

tiirqd

;remove irq wedge

;...branch if already removed!

irestore saved indirect

;port2 mouse scan

;portl mouse scan
jconfigure cia per .a

;get delta values for x

imodify low order x position

iget deita value for y

imodify y position (decrease y tor increase in pot:

irestore keyboard

jcontinue w/ irq operation

10-12
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.Bain. hodobix vi.l

error addr cooge

c090 8¢
¢093 8d
c086 a2z

c098 38
¢099 ed
c09¢ 29
c0% c8
c0al b0
cla2 4a
c0ad {0
c0ab ac
clag 60

c0a8 09
cOab c9
clad 0
claf 36
cOb0 6a
cObl aZ
c0b3d ac
cOb6 60

c0b7 ad
c0b9 60

cOba ae
cObd 8e

clcu 8d

c0cd a2
clch at
cUc7 88
cOcd do
cOca ca
cOcb d0
cocd 60

0 errors detected

c0f5
c0fa
00

c0£5
"t
40
07

{2
c0fa

ff
08

tf
clfs

00

dc00
c016

dc00

Oa

td

ta

Z3julys?

seq

115
116
117
118
118
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
{af
142
143
144
145
186
147
148
143
150
151
152
153
154
155
156
187
158
189
160
161
162

source statement

Bovchk

50

80s

setpot

108

entry

exit

y = old value of pot register

a = currrent vajue of pot register
y = value to use for old value

X

,a = delta value for position

sty oldvalue
sta newvalue
ldx %0

sec
sbc oldvaiue
and #%011{i{1}
cap $%01000000
bes 508

lsr a

beq 80$

Idy newvalue
rts

ora $%11000000
cap ¥$ff

beq 80$

sec

ror a

ldx #8tf

ldy newvalue
rts

Ida #0
rts

ldx cia
stx ciasave

sta cia

ldx %4
idy #8c7
dey

bne 10§
dex
bne

ris

—
<
o

.end

;save old & new values
ipreload x v/ G

1a = mod64inew-olid)

sitan 0

:  then a = a/2

: ifa o

H then y = newvaiue
H return

: else or-in high order bits

H if a O -1

: then a = a/2

H ¥ = -l

: y = newvaiue
H return

a =0

sreturn w/ y = oid value

;save keypboard lines

iconnect apprepriate port to sid

ideiay ems to iet iines settie & gat svnc-sc

10-13
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.pain. hedgSxx v3.l  23july87 page 4

symbol table
<blank, = label, <=> = symbol, <+»= multibly defined

cia =dc00 cia.ddr =dc02 ciasave  cO0f6 iirq 20314 iirq2 c0f0 install.l c009 instali.2 ¢00c
mirq.!1 c04f airq.2 cO4c movchk c090 newvalue cOf4 oldvalue cOf5 opotx c0fZ opoty c0f3
port c03! potx =d419 poty =d4ia remove c035 setpot cOba sid =d400 vic =d000
Xpos =d000 xposasb  =d010 ypos =d001
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.gain.  hcdeSxx v3.l

cia
cia.ddr
ciasave
iirq
iirqd
install.!
install.2
@irqg.!
mirq.2
movchk
newvalue
oldvalue
opotx
opoty
port
potx
poty
remove
setpot
sid

vic

xpos
xposash
ypos

=dc00
=dc02
c0f6
=0314
c0f0
c009
c00c
claf
cl4c
c080
c0f4
c0fs
c0f2
c0f3
c031
=d419
=d4la
c035
clba
=da00
=d000
24000
=d010
=d00{

94
10¢
254

64
20%
30
3
41
59
85
23
24t
21%
224
51
11%
124
32
81

84

7%
1a%
168
15%

23julyB7

cross reference
t ¥ s definition, <$>

108s

107
40
474
354
384
58
764
93

1228

1218
84
98
53
83
97
621

1494
1
14
89
94

104

148

1508
46
49$

63

1218
132
126
86$
1008
584

12
15
90
95¢
1058

= write, <blank, = read )

1528

48 52 548 62 68
67 69 110

794

141

16

10-15
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.main. hcdgSxx v3. !

error addr code

20314
=d000
=d400
=dc00
=dc02
=dai9
=d4fia

z{{7e

=11d6
=11d6
={1d7
={1ie6

=18£0

1810 =18f2
18f2 =18t3
18f3 =18f4
18f4 =18£5
1815 =1816
1816 =187

1800

1800 ac 1809
1803 4c 180c
1806 4c 1835

1809 a2 00
180b 2¢

180c aZ 02

180e ad 0315
1814 c9 18
1813 £0 1b
1815 08

1816 78

1817 ad 0314
181a 8d 18f0

181d ad 0315 -

1820 8d 18f1

1823 bd 1831
1826 8d 0314
1825 bd 1832
162c 8a 0315

23julyg?

w
@
O

X~ UV W R -

&

38

41
42
43
44
45
46

48
49
50
51
52
53
55
56

-

of

source s

iirg
vic
sid

cia
cia.ddr
potx

poty
active

vicdata
Xpos
ypos
Xposmsb

firq2
opotx
opoty
newvalue
oldvalue
ciasave

install.

install,

tatement
1351 proportional mouse driver for the 128

coamodore business machines, inc. Z70ctB86
by hediey davis and fred bowen

= 80314
= $4000
= $4400
= 8dc00
= $dc02
= 5id+$19
= gidesia

= $117e tbasic7.0 active sprite flag (O=inactive)

= $11d6 ibasic7.0 copy of vic register image
vicdata+$00 ;x position (lsb)

vicdata+$01 iy position

= vicdata+$10 ;x position (msb)

1241810

¥=2442
122 IO
#z4¢]
¥=44]
#s#4]
¥4

¥ = $1800

jmp install.! :iinstali mouse in port 1
jmp install.2 iinstall mouse in port Z

jmp remove iremove mouse wedge
{ Tdx $0 iport | mouse
.byte $2c
2 ldx 82 iport 2 mouse
lda iirq+l sinstall irq wedge
cmp $>mirq.!
beq 90$ i...branch if already instaiied!
php
sel
lda iirq isave current irg indirect for our exit
sta iirqe
lda firqg+l

sta iirqc+l

ida port,x tpoint irg indirect to mouse driver
sta iirg

lda port+l.x

sta iiras!

10-16
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(Balti.  hodeSxx va.l

error addr

182f
1830

1831
1833

1835
1838
183a
183¢c
1834
183e
1841
1844
1847
184a
184b

{84c
{84e

184f

code

28
60

184t
18ac

ad
c9
do
08
78
ad
8d
ad
8d
28
60

ad

al

20
do

ad
ac
20
8¢

18
6d
8d
8a
By
29
4d
8d

ac
20
ac

0 368
148

862 6d

36 &d

ae
se

0315
18
0f

180
0314
18¢1
0315

80

40

18bc
39

d419
18f2
1892
1812

11d6
116

00
01
11e6
11e6

déla
1813
1832
1643

ft
11d7
11d7

1818
act0

23iuiy87

seq

58
59
60
61
62
63
64
65
66
67
68
69
70
3!
72
73
74
75
76
77
78
79
80
81

82

source statement

plp
90$ rts

port .word mirq.1
.word mirq.2

remove [da iirg+!
cap $mirg.1
bne 90s
php
sei
lda iirq2
sta iirq
lda iirq2+l
sta iirq+l
plp

80$ r'ts

nirq.2 lda #$80
.byte $2c

mirq.l lda #s40

jsr setpot
bne 90$

Ida potx
ldy opotx
jsr movchk
sty opotx

cle

adc xpos

sta xpas

txa

aac #$00

and. #%00000001
e0r XposmsD
sta xposmsb

lda poty
ldy opoty
isr movchk
sty opaty

eor #8ff
adc vpos
sta ypos

idx ciasave
stx cla

el imp iirao

;remove irq wedge

;... branch if already removed!

irestore saved indirect

iport2 mouse scan

cportl mouse scan

iconfigure cia per .a
;...00pS- basic in controi

1get delta values for x

imodify icw order xpesition

;get deita value for v

(E00iry v positich tdecrease y for incresse in pot;

;restore keyboarg

;continue we ira operation
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.main,  hcddSxx v3.!

error aadr

1892
1895
1838

189a
189b
18Ge
18a0
{8a2
18as
18a5
18a7
{B8aa

18ab
18ad
18af

code

8¢
8d
EVA

38
ed
29
c9
b
4a
0
ac
60

09
c9
0

18b1 38
18b2 6a
18b3 a2
1805 ac
18b8 60

18b9
18bb

18be
18bf

18¢!
{8ca

18ca
18cc
1&ce
l8ct
18d1
18ds
18d4

G errors detectec

ad
60

ae
d0

ae
be

8d
al
a0
88
do
ca
do
60

1815
18f4
00

18£5
7t
40
07

N
e

1814

co
i
08

ff
1814

00

117e
13

deod
1816

decod

fa

Z3july8?

seq

115
116
117
118
119
120
121
122
123
126
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
162
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
153
160
161
162
163
164
165
166
167
168
169

source statement

+ movchk
; entr

H exit

povchk sty
sta
ldx

sec
sbe
and
cap
bes
Isr
beq
l1dy
rts

508 ora
cap
beq
sec
ror
ldx
ldy
rts

80s lda
rts

setpot ldx
bne

ldx
stx

sta

ldx
ldy
108 dey
bne
dex
bne
208 rs

.end

y

= oid value of pot register

value to use for old value
,a = delta value for position

oldvalue
newvalue
#0

oldvalue
501111111
$%01000000
508

a

808
newvalue

$%11000000
11381

80¢

a

$8ff
newvalue

10

active
208

cia
ciasave

cia

$4
$sc7

108

108

y

a = currrent value of pot register
y H

X

ssave old & new values
;preload x w/ 0

1a = mod64tnew-old)

yita> 0

s then a = as2

H if a <» 0
: then y = newvaiue
H return

; else or-in high order bits

; if a < -1

; then a = a/2

H x = -1

H y = newvalue
H return

ia s 0

sreturn w/ y = old value

1is basic moving sprite 17
i...yes, we'll leave it alone (why not?;
ssave keyboard |ines

iconnect appropriate port to sid

ideiay ams to let lines settle & get sync-ed
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LBain, hodE3uy va. ! Z3juiye?

page
symbol tabie
‘biank, = iabel, <= = symbol. <+#,;= muitibly aetined
active =117e cia =dc00 cia.ddr =dc0z ciasave 186 iirg =031a iirqz 18f0 instali.! 150§
instati.2 180c mirq.! 184f mirq.2 184c  movchk 1892 newvalue 18f4 oldvaiue  18t5 opotx 152
opoty 1813 port 1831 potx =d419 poty =d4la remove 1835 setpot 18bc sid =400
vic =d000 viecdata =11d6 «xpos =11d6 xposmsb  =1le6 ypos =11d7
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.pain.  hcdB5xx v3.1

active
cia
cia.ddr
ciasave
iirq
iirq2
install.l
install.2
mirq.!
Birg.2
movchk
newvalue
oldvalue
opotx
opoty
port
potx
poty
remove
setpot
sid

vie
vicdata
xpos
xposash
ypos

={17e
=dc00
=dc02
1816
=0314
1810
1809
180c
184f
184c
1892
18f4
1815
18£2
1813
1831
=d419
=d4la
1835
18be
=d400
=d000
=11d6
=11d6
={1eb
=11d7

(<

148
9
10%
284
64
234
33
34
LY
62
89
264
27%
244
254
54
118
124
35
84
8¢
I
164
174
19%
18%

23juiy87

cross reference
= definition, <%

153
1128

111
43
508
36t
41t
61
79%

103

1264

125
88

102
56
87

101
65¢

153
11

17
93
98
108

156

157
49
YA

66

1254
136
130
908
1048
614

18

9as

99s
109¢

write, <blank> = read )

159

51 55¢ 57¢ 65 1s
70 72 114

824

145

19

10-20
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CHAPTER 11

1571 Burst Subroutines

Hardware: C128 with a 1571 disk drive

1) A set of subroutines for use with
the 1571 Burst mode commands

Known bugs: Nane

This code inciudes a set of subroutines with jump table that make it
easler to use the Burst mode commands of the 1571. Four commands
are supported: read, write, query disk and inquire format.

In addition, there are 3 support routines: open channel, memory compare
and send command. See the source listing for details on how to call
these routines.

For an example of a BASIC program that cails these routines, see the f1ile
named "1571 BURST.BAS" on the release disks. This 1s a 1571 2Z-drive
backup program.
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«9-b{44&*{—(****0400*01‘404—*04-*++4+§+¢44§*¢**‘******&¢*- Fhddssriaradasiaif gy
¥ L3
: —————————————————————— *
: 1571 SUBROUTINES *
H *
Hhd *
# The following burst subroutines have been designed +or uss an +
* BASIC and machine language programs, 4
¥ %
+* I vou are programming 1n assembly lanquage, vou may use the ¥
1+ routines as is, or vou may madify them to suit vour own puronss, *
e . %
i [f vou are orogramming in C128 BASIC, you =snouid foliow ¥
1% procedure zhown below for calline the burst subroutines ard passing ¥
1+ the approcriate parameters,  (Note: you ds *
1% with the Cad.) *
3 #
4 ELOAD the binary files containing the routines, *
HE *
i Assign a logical file number to the command charnel to the (571, +
: ) ) #
H +
1 ¥
i *
: 4
% x
H +
e FOFE the aporooriate paramersrs ntg the orocer .ariznis +
ix locations, and SY§ to the desired routine +
:‘ 4
1% ALl of the BURST orotocol and handshakina will pe dona for wou, The ¥
1% BASIC program can then FEER anv values refurped. #
H ¥
¢% [f vou are using RAM, vou szhould keep in mind that wouw ;m2v onle use +
4 RoM between vour BASIC tawt orogram and $0000, Tha kERMEL snd 100 ¢
14+ will need the space atter 0000, BASIC orograms agrmaily sfast st ¢
1% #1000, If vou enable bit-map graphicz, then your prosram will start 4
1% at #4000, The binarv fi1lss containing *he:e BURST routines loag at o+
1% 31200, so that they are 1n a2 safe place below the BEASID feut area,
1 )
1% [+ vou want to make your orosram intelligent, the pointor: *
+# 2ract besinning and end of tne BASIC program are 1n ioc: #
1% and #1210 respectivelv. For the most part, howsver, the ¥
+* to lock at those values, Az a3 general rule, 1f vou use o +
t# by working backwards from i'n vou'll be Ok, Wnen - *

4
¥
+
+
+
meis, gt dormat ¥
1 thraough 20 ot th Picd pyta *
s1ge fzectors (=00, *

‘¥ N *
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padz 2
0:1571 burst.sre s, v

o4 FRINT#L, L CHRE el S BEHCE I
HE CHREOP O CHRS (10, +
t *
]
s
+

n2 nimnsy ot cobional 4
T3
R 2, 1t would ne #
T+ N
HRd P

interpret the carrjagse %

TEFRAEREAF RN E AR AR RS AL R R IR I R AR FAE R RS RS FRRF LA A0 F 4644580004

R Ry R s e Ry s ey Y e E 2]
Hd +
o YRR TRELE DECLARATIONS ¥

. % 3

1abl ! ELh) 4
+* 1ts cailing progeas, +
(X3 4

#=$1 300

STATUS  .bvte 4 :
LEY byvte 2 :

oo

LF Jhvie
TRACE  #=#+i :
SECTOR  #=¥+{ . {
HUMEED  #=4+1 v Number ot zscrovs,

FCIC #=#4) : Fage # Ot buticr o ocoropot qaes
=%+ H :
=44 1 Fhysica
HS ¥kt ¢ Minmimum logic

MARS ¥=#+] 1 Maxamum log

INTLY 4=+ v Fhvsical interlesve foung
FLAB  #=#+] ¢ Empty track +las,

T

cLop

— e [T
L0 Ty Ly

oo G o S

1

[ Il

t This flag 1s usz=d 0 ingicats that the
¢ track or dafa st rzac cont:

+ This 1=z handv 1 zome cazas, such as

3 duripo 3 sk

¢ 15 tormatted, the szcotors are 4
¢ ajl 0 s, then
s owrite 1% to the

i
¢ D5, I+ a secicr a2 be CoDiEa Contains
r

can end up sav

R Ry s e e et i oo
14 »
+# The following are the remaining variabies that are uzed internzile
% by the BURST routines, *
Hhd i

R e s R R e et s L s s e e

ine

—

cmg
Lovte w0 ¢ bursi pratr,

-

i

=410

o hursy conmand




Tttty

PCCoLe . Yook

(0 4r ldsa

=ffc?
=fice
=fioa
=fihd
=tids
=44
=tt47

ur
m

w2

— e A e
P o

o

B

LA

3
1
i

— e e b e bt
T4 A g

Gid P e T

=

(1}

o

— e e b e e

oed el el e v

-

*_h.
=
2O R

—
-
I |

144
143
144
147
142

—
Lhoen Lok
S <

[S0% I O Qe

[ S S < e S R ) B B ) B B B3
Zosg3 1D o~ 0o

e d P e

[ B
o

T T e

i
I

caalen  ¥=#+] : Length of the cormand ztring 8 af bursn,
oldojk  #=%4} : f iine,
t2mp #=%+1]

¢ language 1z 1n memory,

PR AR RAAL LR LA AR AR CF SR FRLRARRAR AR AR R LRSS LA I I LR LA SRSy

i ¥
o¥ JUMF TAELE *
* ¥
1% This jump table qiyes the locations of each of *
14 The jump table positions wlll never change, even i+ fﬂ” ranhar *
t# bajow are modified, Alwavs 575 fo this table trom Basli, or ar 4
+* JMP to this table from azzembly lansuage, ¥
R +

SRAXFFRRREIEFRHRFRRHIRFRRLFF R AIXERERAFERAR AR RSP AR E S SRR L E TSR A
*=$1340

JEINGUIREFORMAT

1m0 IMBUIRESFDARHAT
JHFHYSICAL+READ

jmo FREAD
JFHYSICAL“WRITE

imp FWRITE
JHILERY<FORMAT

mp GHERY+FORMAT
JHLOMFARE =MEMOR Y

“ip COMFARESHEMTR ¢

JHSENLCHMD
imp SEMDCHD
JEOFENCHANKEL

Jmp OFEMeCHANHEL

SEEREAERARARARAARRRRL AR PRI RS AF LGP RF AR R AR AR RIS LI LR S AR50y

thd *
) MEMCRY LOCATIONS 4
HEd P!

1% These are the memory locations of some of the routings uzsd by the ¢
1% BURST subroutines, *
% +

chkout=$§4c9 : kernel channel autput routire
clrchn=$ttcc v varnel clear channel rourine
cetifs=$+{ha v kernel set logical +4ils numcer rounire
satnam=${{bhd v kernel set filename routine

bzout =tt+dz v kernel basicoinoubsoutour vontice
ooen =E4ch) i bzrnel open logical file 4o 1.0 routing
301 nvﬂnf 1447 ¢ Setoup fast serial or o input or output

1ll-4




srror adgr  cods seq  source statement

167 ¢ SEC for outoudh, LU0 for anpit,
155
{67
17
171
172
173
174
175 d2ora =tddoo s 0128 serial port lccation
176 clkout=$10 : i t

. 177 clkin =340 :
178 dlicr =tdcOd :
179 dlzdr =tdric :
180 butfor=${a :
181 bufferi=sic :
182
183 st s e s e s s e e e s ey
164 Hhd *
185 ] URST COHMAND FRIMITIVES ¥
185 T4 *
{87 1% These are the BURST commands az the 157] ===z thee, 3
158 H *
183 R e T T Ry T S TP ST T e P S
154

= 191 FELURSTRD =$00 s Burst read,

=007 197 FBHESTNR =$0Z : writs,

=g 193 BURSTINGIHTRE =% : ngulre,

=113k 164 BURSTHILERY =$86 H dizk 4ormat,
155
{54 B Ly R r Ly e L i T
137 i .
155 T4 THE BURST ROUTIMES +
159 0¥ ‘
200 THERRFARREFER AL ERA RS L AR R R AH SRR AR RIS SRSB4 542442 4 H 04405242
=01 .

1355 202 FREAD :This EURST routine reads sactars 4rom gavice LF,

203 :
204 1 Feauired Farametars:
205 : LF Loaical file
2ih : TreCk  Track to ns resd +
=07 : SECTOR Sector to be read 4rom
Z08 d BUFLOC Fointar to the starfina location of the
209 : buf+er in FAM bank O
210 : are read, thev ars put in
211 H SECSIZE Fhvsical sector size
212 : HUMSEC  The number of zectars
213 : S10E Fhvsical side o+ the dizv to

[
e
=N
s

0 ar |, 5SI0E 3=

215 :

Z1s i Feturnad Farameters:

217 : STATUS  Status byte refurped aftar read 13 atterntel,
Z18

21 lda #FEURSTRD F' ysical burst r=230 comeang,

220 ldx SIDE :

22 beq 1%

caz ora #3510 : command £.te,
3 i% sta cmdiine+:




error addr  code =23 source statemsnt

RenD

Ial ad 400 lda $400 1Save gld MFl zatuo,

— a
D g -~
s
=
fes]

1363 a% e Ida #30e 15af MMU for RAMORERIEL. TG,
1367 Bd 400 sta $£00

jsr SETUO sFut "UOT at

ida TRACK

sta CMDLINE+Z
da SECTOR

zta CMELINE+4 ¢ osecior
lda HUMSEC

sta CMDLIME+S

-
i
Y
R
e

Mumber of sectors fo rezq,

lda #3204
sta CHMDLEN
isr sendemd v s=nd omd string

Lenath of command =%ring,

lda  SUFLEC 1 Seboup zaro page 1ndirect noinnar,
ta BUFFER

da  BUFLOC+

sta BUFFER+]

1351 a4 idy %0 v Clear the empfy sscrarrze +lag
1353 5 sty fiag

Ho irg s allowed diring hanozpabe,

1337 o dred 257 bit dlicr ¢ clear pending

v L0 1559 57 Jsr CLEACHNG tChange state of clock,

%3 ldx SECSIZE i Sactor =1z glves # of Zages oo IECtor,

A7
a0 20 1932 281 jsr WAIT 1datt for fast pyge izt

1
¥ jcc 64 ida dlsdr 1het
Zak Bd 1300 263 sta STATUS

mn

tatus byte.

266
1239 29 Of 47 and #15 1ias there an errar?
1Zab 9 02 k8 cmp #Z :
13ad 00 21 289 bcs S% : branch if error oocured,

-

Liat 20 1359 jer CLE#CHNG iChange clock so nest 5vks 1= zent,
132 20 1332 % jsr WALT idait for the next butz,
I 201559 jar CLE+CHNG 1inange state of clacr o nest oubz 1z zant,

da D1iSDR (b=t the data bvte
ta (butferi,y ¢ ang

Ann

{2bd Od 1204 280 gra  flaes tlodate zero sactar fias,
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resm—

srror addr code 529 source statement

{30

13ch 86 +b 286 inc BUFFER+]
13c8 ca 87 dex iLoop tor the # or .
{37 do e7 ZB8 bne %

13 250 dec CHOLIME+S

{ oo for the numbsr of ssctors,
ice d0 cd 27 one 1%

—
(]

pla shestore MU to oia —oofrauranion,
sta $4400

F40

g et e R R E R R Ry ey e T Ly e e s

FWRITE :

-e

PR,
—
T™om
I
—
-
Wl
e
-

W
o —
e )

; .
D e
£
-

+
"
7]
1
-+
]

. .
H - Loy
: SECTOR Sector €0 be weiniza 60
H EUFLTGC Locsfion of the
H whare tha char
:
H The rumber of
H Fhvsical side of she iz o weite to,
13 H 0 or {, SIDE 1z :znored 14 tha dist iz GOF,
k& W: .
14 H
15 ) i Return
s H
?17
otd !

4t ad 02 18 lda #FBEURSTHR tFhysical burst writs
d 108 19 ldy SIDE : Check which side to

Idb 10 02 L0 beg 13

Idd 7 10 3E ora #%10 i [ side 1, then ==t 01t 10 the command bvta,

Id 8d 1310 Iz 1% sta cmdline+:

1iel 123 WRITE

1222 ad 400 327 lda $+400 1Save old MU setun,

o
o
_n
£
[na]
)
o
L)
s 4
a

{7k a% Oe 330 1da #30e
17e8 8d +fo0 KA sta $£100

{Ieb 20 157a IIZ 1sr SETHO CHOM ab start of commeng =teing,
tiee ad {302 174 lda TRALCK

1541 Bg (311 75 sta CMDLIHE+D ¢ track

1344 ad 1204 EAL lda SECTOR

{247 84 1315 7 sta CHDLIME+4 1 sector



Jmavn,  hoesday vill T

a CHMOLINE+S t Numbar of seciorz oowrts,

E00 3% 0&
{d
4
1

a0z
40T

da &30&
sta CHMDLEN sommand length,

1sr  =endcmd { s8nd cmd string

1408 ad 17304 345 lda BUFLOC ¢ Sef up zero page i1ndirect pointer,
1400 33 43 I8k sta BUFFER

1404 ad 1307 a7 ida BUFLOC+]
1410 €5 fo 48 sta BUFFER+1

1417 a9 40 350 ida #cliin sImitial clock status,
1414 &d {31 5 sta oldclk

1417 a0 00 I83 idy  #0

g2l 1 na irg s during burst nandsnats

[dla am 1208 1% ldx  SECSIZE ¢ sector 2ize gives # of navss por scior,

1414 3B I35 zBC sfurn fast serial o cuotout mode,

idie Z0r $+47 155 158 spinsoud

lda d:iora tWart for state cranas,
sor  oldclk

and  #clkin

heq ¢

o
"
ot
Py
o
v

1471 bl 42
1437 89 doic

,_.1
=
by

(bufferl,v v oaet data
disdr ¢ % osend it

m
o+
j+ 7]

14 Jlsr WAIT iWalt for the bvte o pe franzmrttad,
1479 o8
14Za g0 85 bne 2% thny more left in tnis psas’
1422 eo b nc puffert]

dex tLoop for the # of pases per zechar,
bne %

1432 ca
1474 4 el

1441 18
1442 20 1447

cle tTurn around to ainout mode too3et STATLS.
13 spinsout

bit dlier

clear pending

j=r clklo zet clock low when rezg.

isr WAIT iealt for the bvie to oe shifted an,
lda dlsdr
sta STATUS 15ave 1t
pha

thet the status byt

1433 20 1350 EEN 1= clkhi SEEN
1458 &R pla




grror aqdr  £ode zEq source statepent
1433 25 and  #13 tLheck tor anv arrar,
14%h 3 2 cmp #2
14534 b o3 bcs 7% ¢ hranch 1f there was an zrear,

dec  CHOLINE+Z sLonp for the numoer o+ zactors,
bne 1%

1444 S8 7% cli
pia thestore old messry condiauration,
sta $4400

TR RN R AR R IR AL DA ERAE RN RER AR R R ARSI SN PR G422 R 4B LGP ¥4y

[MQUIRESFORMAT 1 This BURST zubroutine sends an [HUISE 018K compand to

v drive 1ndicated by LF,

v Reauir

=a

1483 20 1372 477 izr SETU
a  #RURST+IMOUIRE Po1nguire Burst commeng

ta cmdline+:

£
ot
e
[
4
—
L3N

47& Idx SIQE 1 Check wnigh s:33 f3 chaoe
477 bag 1%
478 ora #$10

—
+
m
-
=
D
—
+
gy
mn
0
"
o
-

oot oin tREE commang Dyte

1475 a% 03 470 1% lda #303 i length of command,

147h 8d 1ila 431 sta CHDLEN

1472 20 1333 132 jst sendcmd v send cmd strina
433

1481 79 334 561 iDisable interrunts during nandshais,
185Z Zc doid 434 bit DLICR - iClear any bvie reaoy nat = panding,

20 1599 438 jer CLECHHG :Change clock so 1371 zands neof,
i5r WAIT tMa1t for the byte fg be
015DR iGet the status oiie,

e Bd 1300 441 sta STATUS 1Save 1t off,

b

w

hitred 1n.,

bt g

el

0T 1X X
[ ol S |
w b
o T
[w]
moon
T
AR
B
e
= n
— e
[ W) |
DV

1491 58 443 cly
1492 K0 144 rts

444 R s s e e e e s

{437 447 GUERY+FORMAT + Thiz BURST subroutine zands 3 GuElb s sk FOFNSI
445G v command o grive indicated b LF,
350 :
451 + heauired Faramaters:



ad 1707
Bd 1711
57 4

Bd 13
001

29 04
D g?oE
B0 33

- ad 1300

10 4e

o O

£

o

1
2
&
7
7

£ g
)

B
=

x
oA dn

it
[t

=
e

a1

=

2 o o -
@ o Q0 cG 0
e N

s
[l
SR s SR W |

g B
m
-0 g

P a ]

=

bit
jsr
bElS
ida
sta

j=r

isr

tda

sta

-
el

i
T

we =8 ne we
FEy T

1 Returned Far

;

i

: MINSED
.

:

: MG SE
H

H THTLY
H STATIS
;

;

.

9

SETUG

$BURSTHILERY

cndline+:

TRALE.
cmdiine+?
#$0d
CMDLEN
sandcmd

GLICR

CLECHNG
WAIT
[1SDR
STATUS

] #3204

#2
%

STATUS

53

CLE+CHNG
WAIT
LISDR
STATUS

Logical track number tound 1n o

Minumum iogical sector number

in the cector ne
Maximum logical
sactor headers,
Fhvsical interieaw:
fhis 1s the byte

u
m

"w

It an error was encountared 1n EDWClliﬂg

this 1ntormation,
raturned parameter

sFub UG at start of oo

SWJERY DISE burst comeant

[ry)

-e
(¥ ]
s
e
D
—
-+
Q
-
—

Gat a1t

5
umhar of sectore found on the frack,

ector aumcsr foung ap the

bez follow t




S——

srror aodr  coos s21  spurce statement

14d7 28 0 U and &0+ 1¥as tnere an errar n o gamprling MR ol

1447 c9 0 ol cmp 42
tdab ho Tn K hos 3F pooranch if an eredr,
14dg 20 1597 jsr CLESCHHS
tded 2013 15t WALT
a

1de? ad ¢

- lda DISDR
i4e4 B4 17205

sta NUMSEC

14e9 70 1556 )5 CLE+CHNG
{dec 20 15aZ 1sr WAIT
{det ad dcic lda DISLR
1447 Bd 1303 sta TRACK

130 CLE#CHNG
jsr WAIT i ‘minimum sector
26 lda DISCR et |
7 sta MINSEC

29 jor CLE«CHNG
sr WAIT

531 lda DiSDR
532 sta MAXSEC

b
s

g3l
300 201559 51 jer CLE«CHNG 1Cha
0Z0 1532 533 15r WALT sl

) lda D1SDR
537 sta [HTLY

—— e o
[ ) B Y
[ o B e ]
o
e
b

Y
<

i}
—
oot

Tei v
O o
P

'

rl1
rts

B B
P = T

Chon oo

T

THAEEAARRRREAARR ARSI LA F RS ATR AR RNA LRSS FAARAR TR0 44 v 0200003480440

COMFARESIENORY 3 This suoroutine compares memory olocss 1n L1:8

-
Fu

oo Lnoen
>
ved

T
wn

346 1 Reguired Farameters:
547 H A Number of pages to compare
48 : A First page of firzt memors
549 : .Y First page ot seccnd memory blecv
530 ;
+ Returnsd Farameters:
: STATUS
'

151b 8d 121c

o
D
[

sta femp

onoen
[ R 3 |
R B

15le ad ++00 lda $£400 tSave gld MU zerun.

—
[ B own
LR I o) I
2 —
m £
a o o
R ol
Pl
n nonon
o oo L
= I s <]
n — =]
0L oo o
T o

#30a 1Set MM tor RAbOPE

cta $FF00

342
th ShI ety butfar+] ;Set up MSE o4
+d Sad sty butferi+t toup MSR o+ ond
[k 565 1dx temg thipmber of pa
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© 3ddr cooe zza egurce Tatament

iZis 57w ida #i s of oz nTErE,
PTI0ORT 4a 5t3 huttfer

1532 zta buffar?

1334 84 1300 371 zta 5TATLS tInitialize STATUS,
57z
1537 at oo 573 ldy 80
74
1539 bl +a 373 % lda thuttert,v
1370 41 4c 574 cmo (butferi),y
1334 0 07 377 beq 1%
378
137+ a7 #4 379 Ida #%4¢f tHot equal!  Load STATIS witn nonzera,
1541 8d 130 o8 sta STATUS
1544 dir tia 5 bne 99% t thranch always)
1346 c8 3 1% 1y
1547 do {0 5 bna Z% tMore 1n this pase:

1345 ok th inc hutfert]

154b es +d inc butteri+l

154d ca dex ‘4% ot pages counter,
15da di =% bre 2%

7% p

b7}

tReztare old msmory contiauestian,

F4400

ul
S e
(14

F400)

rts

FARRRAARASEERLEL XSRS THI 44 b+ 24 AP HALA R A48T bt rraradand

SENDLHMD v Thiz BURST zubroutine zends a command %0 looinal +riz LF,
Regquirea Farameters:
LF Logical file numper to zend command to,
: CHOLTHE Command string to zand,
' CMDLEN Length of command string,

: No paramster 15 returnad,

ldy LF
jar  chkout
ldn  #0
lay cmdlen

1% Ida cmdline,x
1=t bsout

{555 ae

1558 channei cutput ‘point
155b a2 00

1554 ac 1312
1560 bd 130e
1563 20 $a:
1566 0B

1547 B8

.

send cmd

-
=

o
m 3
<

ac

1568 d0 f& 1%

o
3
D

1243 Z0 +4cc &17 jsr clrehn ¢ send putfered char ¥ em
15&d 40 rts

CEAE RS R AR RSO N AR AR R AR A A R s e s AR AR
1558 OF B HAHREL ¢ This BUR3T zupractine opens up a toodsoine Lt
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- B
LTE1N. Reas= o 7

arror addr

{562 20 f+ha

1571 a9 ot
1373 20 44bd

1572 a7 5
157 &4 1
1574

1581

1584 &0

dr?
10
i ddoo

£h Bd

e}

hnown oo

[ndl
~t
o

:,
550 ad dduo
ERT

L1

5

] gt
595 Bd ddio
578 60

1599
1599 20 gt
155c 43 10

5% Bg dd00

1321 &t

jsr

P

a ¢
~ CETHAM

DFEN

A

Feturned Farameters:

antional

thg zama
inis
no

This 1s the bviz that (FEUACHANIEL returnz

1 1f the routine wac
U otherwise, I+

No name/rommand strina far
= = 1S L

Setup the filename:command

10oen the logical +ils,

PR (length=te,
A4

strarg for OFEM,

FEERERRR AR AR RE B I LA FEF LR R RN AA AR AR A F AR S5 S 5445005085 H a4 2845543

SETUO  lda

sta

CLELD
pha
lda
gra
sta
pla

rts

CLE+CHNG

anpr
=ta

rts

[

1

#835
CMDLINE
#43
CMOLINE+i

diora
#clkout
dZpra

dZpra
#Ef4-clhont
dipra

a DZFRA

#clhkaut

DzFRA

aa
[

z2t clock high

11-13
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L= . -
Jmain, nodednd viLl &nes?

a !
arror agdr  code z8g  saurce statement

3 20 WRIT ; wals for the snifr rejizter to oz suil o ety
15 s21 1% lda #2
1z i ‘ bit DIICR
15 k3% beqg 13
154 584 Pt
8BS
&85
687 .end

) errors detected
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L TALN.
‘blany

pzout

aurstequary

Civout
COTQAresmemcry
flag
1-cpen+channel
it

open

nurite

sendomd

hodelvy ol

svmpol table
=: = zvmbol,

hiyddor

ohkout
clk#chng

dlier
inguire~tormat
jephysicalsread
maxsec
openschannal
guery+format
satlfs

status

jephvsic

pbursted
read
cetnam
temp

=00t
153¢
=4tcC
=dcuic
130c
1244
130a

alturite

1381
=ffhd
13c

11-15

-

numsec
pburstwr
seC5128

setul

track




T
bufier?
qufloc
bursteinguire
burstegquery
chiout

cikhy

cikin

comparesmencry
dlier
dizdr

Lpra

[

o

4 3
-

a3
ngulrestormat
intiv
ICOMDAreETANOrY
J=inauIrestornat
1+openschannal 7

phvsicalsraad

1vnhvsicajswrte

yenuery sformat

1sencomd
1+

max3erl
miNSEC

numseC

oldoik

coen
coenschannel

ohurstrd
pourstur

oread

ceCs1Ie
sector

=4441
=ivifa

=

Lok
=004
=024
=G

1550
=040

1585

=10

i

g
e

DA I R S S I

B
N

1342
=000
=007

s e
Lo

e
25
alz

2574

4114

5378

261

.
st}

245

write,

L
e
DN )

670
73

1423
237%

hZd%

I8

_—
ol

G662

280

156

Il6

TiT
K P}

shlank: = re2g

47 47z Sid

“n
—
rod

4838 sl
2908 IZZ

RFS

44 454
713 873

-m
b

11-16

Iav R Teld IS
a1 Sod I RRE)

Rs) EREE -4 REEE
itk ] Ry Sk

a7l

- )
hidi
474%
[
et d

e



nsout

radfar
puttar?
Hutiac
burst+inauire
bursteguery
chiout
clkht

clkin

clkin
clhout
clkechng
clrechn
cmdlen

cmdline

comoaresmennry
alice

dlsdr

diors

dev

flaa
1ngulre~tormat
ntly
THOMDArREmEMOrY
Iinauirestormat
r=open+schannel
isphysical+resd
wonvsicalewrite
prauerytornat
1-senacmd

ruRsac
alaclk

aoen
apenschannel
phurstrd
ohurstwr
oread

curite
queryeformat
read

1590
=0040
1585
=010
157

~0 T

4
M

=f4r
131

"

A

i3ue

H
1
{
1
1

Ja

ross reference

sfintfizn. o3

—
e

-

..
w
=~

PR B SP
£

T S N

——
~a £
B el
4 IF
S
Sd b ga
4= L

1604 408
i5z £484
177% 350
iBA hhG#
1764 £&3
59 7
161¢ 617
1154 Z44¢
[1:# 2238
4833 a1l
1435 S444

178 157
7 24
173¢ 38

cag 257

137 114
kBt 5373

7
Gz4 5123
I8 327%
7% Z40
1i6#  351¢

165%  h47
149 bi:k

1914 219
1924 I8
139 2024
141 0z

143 4434

urite,

2508
5698
49

L)
e}

ed
o
re

154
BT

422
119
782
I90%
543
134

T
Y

777

ed 5y
<

DR g

h7b
4358

431

2393

6343
474
It

PYEE:

2514

42%

472
4Z8

4413

3

=57 S h= Bl Eled =
did R de e 4
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CHAPTER 12

1581 Burst Subroutines

Hardware: C128 with a 1581 disk drive

1) A set of subroutines for use with
the 1581 Burst mode commands

Known bugs: None

This code includes a set of subroutines with jump table that make it
easier to use the Burst mode commands of the 1581. Six commands are
supported: logical read, logical write, physical read, physical write,
query disk and inquire format.

In addition, there are four support routines: memory compare, memory
read, memory write and dump cache. See the source listing for details
on how to call these routines.

For an example of a BASIC program that calls these routines, see the file
named "BURST EXAMPL.BAS"™ on the release disks. This is a 1581 2-drive
backup program.
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JBain, nodbSyx vi. L 1Giulyd?

=3ds

UiDUrSt SuUDS.SIC,5, 0

error addr code seq source statesent

{

2

3

4

5

5

7 e +
§ I e E L RO BURST SUBROUTINES -- (rev Z) =----oecne- t
39 F3X S [
10 ] t
11 it These asseably language sub-routines are designed tor use in your ¢
12 :# BASIC and machine code programs. A BASIC program needs simply to *
13 i+ POKE the appropriate vaiues into the variable locations shown beiow, t
i4 1% and then S5YS to the gesired routine. All of the BUKST protoco! and ¢
15 it handshaking is done for you. The BASIC program can then PEEK anv *
16 1% values returned. 1
17 it

18 i# The routines in this listing that require data butfer storage areas *
13 1% are passed the location of the buffer in BUFLOC. BUFLOC points to ¢
20 i+ RAM location in RAM bank 0 of the start of the buffer. Since the t
21 +# KERNEL and /0 are needed, you must put BUFLOC below $C000. But be ¢
Z ;% sure to put it in RAM above your BASIC text. As a general rule, t
23 +# work your way back from $C000 and you'll be OK. ]
24 it

25 it To use these routines, your BASIC program amust first BLOAD the file #
26 ;# "BURST SUBS.BIN'. The routines load at $1300, so they are in a t
27 i1# safe place below BASIC text-area. ¥
2 o

29 ;% There is no BURST FORMAT routine provided. The following BASIC ¢
30 +* commands will format physical tracks 10 through 20 of the disk with *
31 i* 5 1024 byte sectors: : ¥
32 4

33 it OPEN 1,8,15 ¥
3a it PRINT#1,"UQ";CHRS (3) ;CHR$(20) ;CHR$ (5) ;CHR$(10); t
35 it

36 ¥ Note the use of the semicolon (;) at the end of the statement. ¥
37 i* This is very important! [f there was no semicolon, the C128 would ¢
38  ;# send a carriage return after the last parameter. Since the 1581 ¥
38 ;% counts the number of bytes sent to determine the number of optional #
40 ;4 parameters that are being sent, it would misinterpret the carriage *
At ;% return as the next optional parameter. [n this case, it would be ¥
42 ;# fill byte. Any formatting errors can be checked via the comsand ]
43 +# channel. M
44 X

45 ;#  Since the BURST commands make use of the command channel to the ¥
46 i# drive, the command channel aust first be OPENed in yow BASIC ]
47 i+ program. The logical file number which you assigned to the command #
48 ;# channel should be poked to LF before calling any of these routines. #
49 i %
50

51

5

£3

54

55

56

57 12-2



.main.  hcdbSxx vi.l 10july87? page :
O:burst suts.sre,s,r

error addr code seq source statement
58 ;l!lii*lill!liili.{!l{llilOil!llil!llllilliiIllil!l{ilillll}illli!*il
58 ; Variables - Values from BASIC can be POKEd, PEEKed to these areas.
60 ;lll!!llil{!iii&liil!lli!iiiiii!’lilllll{lli!lllliliilli!ilil!iliilii
61
21300 62 241300
63
1300 00 64 STATUS .byte 0 1 status byte
1301 08 65 DEV .byte 8 ; device number
1302 08 66 LF .byte 8 ; logical file nusber
1303 =1304 67  TRACK  #=#41 ; track
1304 =1305 68 SECTOR ¥=#+1 ; sector
1305 =1306 69 NUMSEC #=141 ; Number of sectors.
1306 =1308 70 BUFLOC #=4+2 ; Page ¥ of buffer to get/put data.
1308 =1309 It SECSIZE #=4+] ; Sector size (12256, 2=512, 4=1024)
1309 =130a 72 SIDE LR T3 ; Physical side of the disk (0 or ).
130a =130b 73 MINSEC #=%41 ; Minimue logical sector found in QUERY.
130b =130¢ 74 MAXSEC =341 i Maxinum jogical sector found in QUERY.
130c =130d 75 INTLV =34 : Physicai interleave found in QUERY.
130d =130e 76 FLAG LB T3 ; Empty track flag.
77 ; This flag is used to indicate that the

78 i track or data just read contains ai! 0's. This is handy in some cases.
79 ; such as during a disk copy program. When a disk is formatted, tne sectors
80 j are filled with 0's. If a sector to be copied contains al! 0's, then we
81 ; don't bother to write it to the destination disk

”

<L

83

84 AR R R R N NS R R R R SRR 22 222 22 T

85 i Other variables used in the following routines....

86 AR R R R R Y R N R R R N R R AR R e

87

88
130e 89  cadline
130e 55 30 80 Jbyte 'u0’ ; Burst pretix.

=131a 81 1241 : Parameter space for burst commang.

131a =131b 2 cmdlen #=#4] ; Length of the command string ¥ of bvtes,
131b =131¢ 83 oidclk =4} ; Status of ciock iine.
13ic =131d 94 temp  #=14]

95

98 ;liiilllllliiIi*lii!lllll}i!!ll!lllll!lliiiliili!liil}!!liiillﬂ*ii{

87 i JUMP TABLE of available burst routines. 5YS to these iocations
48 i from BASIC. The BURST routines themseives can then be modified
99 i or customized without affecting the 575 locations from BASIC.

100 R R R R R R R R R R RN R A R AR R AR N RN A AR R E N R R AR RY
101
=1340 102 2291340

103

1340 10a  JeINQUIRECFGRMAT

1340 4c 1484 105 imp INQUIRE~FORMAT

1343 106 JePHYSICALEREAD

1343 4c 136D 107 jmp PREAD

1346 108 JeLOGICALKEAD

1386 4c 135 108 jmp LREAD

1344 110 JeFHYSICALWRITE

1349 4c 1319 111 jop PWRITE

134 112 JLOGICAL-WKITE

13ac 4c lec 113 imp LWRITE
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.main.  hecdd5xx v3.1  10july87? page 3
{Oiburst subs.sre,s,r

error addr code seq source statement
115
134f 116 JeMEMORY<«READ
134f 4c 1532 117 jmp MEMORYEREAD
1352 118 JEMEMORYARITE
1352 ac 1584 119 jup MEMORY&WRITE
1355 120 JDUMP«CACHE
1355 4c 15fb 121 jap DUMP«CACHE
1358 122 JQUERYFORMAT
1358 4c 1daf 123 jap QUERYFORMAT
135b 1248 J«COMPAREMEMORY
135b 4c 162a 125 jap COMPAREEMEMORY
126
127 PRI RN RN RN
128 i Locations of important C128 stuff...
129 SRR RN RN RN RN RN AR R RN R RN
130
=ffcd 131 chkout=$ffcg ; kernel channel output
=ffcc 132 clrchn=$ffec ; kernel clear channel
=ffba 133 setifs=$ffba ; kernel set logical file number
=ffbd 134 setnam=$ffbd ; kernel set fijename
=ffd2 135  bsout =$ffd2 ; kernel basic input/output
=ffa7 136 spineout=$£f47 ; Set up fast serial for input or output.
137 ; SEC for output, CLC for input.
=dd00 138 d2pra =$dd00 ; C128 serial port location
20010 139 clkout=$10 ; slow serial clock output bit mask
=0040 140 clkin =840 ; slow serial clock input bit mask
=dcOd 141 diicr =$dcOd ; 6526 CIA interrupt control register
=dcOc 142 disdr =$dclc ; 8526 CIA serial data register
=00fa 143 buffer=s$fa ; zero page pointer variable
=00fc 144 buffer2=sfc i zero page pointer variable
145
146 PRERE R RN AR RN AR RN NS
147 i BURST command primitives
148 SRR R R AR AR AR R RN RN R
148
=0000 150 PBURSTRD =$00 ; Physical burst read.
20002 151 PBURSTWR =802 ; Physical burst write.
=0080 152 LBURSTRD =$80 ; Logicai burst read
=0082 153 LBURSTWR =$82 ; Logical burst write.
=0004 154 BURST«INQUIRE =$04 ; -Burst inquire.
=009d 155 DUMPCACHE =$8D i Dump track cache ('force' bit set:
=008a 156 BURST«QUERY =$8A ; Query disk tormar.
157
158 A R R R R R R R Y R R R R R Y Y Y R R R R R R R R R R R 22222222 2]
158 R Rt BURST ROUTINES --ommecommemacaaao *
16¢ R R R R R IR R R R R R R I AR R AR AR RN AR AR AR R AN RN AR R 2R
161
135e 162 LKEAD iLogical sector read trom the device indicated by LF.
163 iThe track and sector are in TRACK, SECTOR. The location
164 ;Status byte from drive is returned in STATUS.
165
135e a3 80 166 Ida #lburstrd ilogicai turst read cosmand
1360 8d 1310 167 sta cadiine+Z
1363 a8 01 168 Ida #$01
1365 8a 1308 169 sta SECSIZE iLogical sector size is aiwavs 256 pytes.
1363 ac 15377 17 jmp READ

17 12-4



.pain. hecdbSxx v3.! 10iuly87 page 4
Uiburst subs.sro,s. s

error addr code seq source statement
172
173
136b 174 PREAD ;Physical sector read from device indicated by LF.
175 iThe track and sector are in TRACK, SECTOR. The location
176 ;jof start of the C128 buffer to put the read data in BUFLGC.
177 ;The physical sector size in SECSIZE (1=256,2251Z,4=10z4/,
178 +Number of sectors in NUMSEC.
179 ;Physical side of the disk in SIDE (0 or {).
180 iStatus byte froe drive is returned in STATUS.
181
136b a9 00 182 Ida $PBURSTRD iPhysical burst read command.
136d ae 1308 183 ldx SIDE i Check which side to read froa.
1370 £0 02 184 beq 1$
1372 09 10 185 ora #$10 - i If side !, then set bit in the command byte.
1374 8d 1310 186 1$ sta cadline+2
187
188
1377 189 READ
180
1377 ad ££00 191 lda $££00 :Save 0ld MMU setup.
137a 48 182 pha
193
137b a8 Qe 184 Ida #$0e ;Set MMU for KAMO,KERNEL, (/0.
137d 8d f£00 195 sta $¢£00
196
1380 20 167¢ - 197 jsr SETUC :Put "UQ" at start of command string.
198
1383 ad 1303 199 lda TRACK
1386 8d 1311 200 sta CMDLINE+3 i track
1389 ad 1304 201 lda SECTOR
138c 8d 1312 202 sta CMDLINE+4 ;i sector
138f ad 1305 203 da NUMSEC
1392 8d 1313 204 sta CMDLINE+5 . Number of sectors to read.
205
1395 a9 06 206 Ida #5056 ; Length of command string.
1387 8d 13la 207 sta CMDLEN
13%a 20 1664 208 jsr sendcmd ; send cmd string
209
139d ad 1306 219 Ida BUFLOC i Set up zero page ingcirect pointer.
13a0 85 fa 211 sta BUFFER
13az ad 1307 21z Ida BUFLOC+!
13a5 85 fb 213 sta BUFFER+1
214
13a7 a0 00 215 idy G ; ciear the 'empty sectoris ' fiag.
13a8 &c 13Cd 216 sty 1lag
217
i3ac 78 218 sei i No 1rq’s alicwed during handshake.
13ad zc¢ dedd 218 bit dlier : clear pending
13b0 20 168¢ 221 st CLKeCHNG :’hange state ar clock.
i
1303 ae 1308 223 13 iox  SECSIZE i Jector size gives # of pagec per sector.
Il
{250 10 16aS 2l isr wiiT twait for fast Oyte rist is status .
1305 a0 aele ik ida cisar 1GeT status ovie.
f3be A L1300 T sta 3TATUZ

ol8 12-5



.main,  hcdbSxx v3.! 1Qjuiys? page
O:burst subs.src,

error addr code seq source statement
229
230
13bf 29 0Of 231 and #15 ;Was there an error?
13c! ¢9 02 232 cap #2 ;
13c3 b0 2t 233 bes 5% ; branch if error occured.
234
13c5 20 169¢ 235 jsr CLK«CHNG ;Change clock so next byte is sent.
236
13c8 20 16a5 237 3 jsr WAIT jWait for the next byte.
238
13cb 20 168¢c 239 jsr CLK«CHNG ;jChange state of clock so next byte is sent.
13ce ad dclc 240 Ida DiSDR iGet the data byte
13d1 91 fa 241 sta (buffer),y ; and save it
242 . ; while next byte is being transmitted.
243
13d3 0d 130d 244 ora flag . jUpdate 'zero’' sector flag.
13d6 8d 130d 245 sta flag
246
13d9 c8 247 iny ;Any more in this page!
13da d0 ec 248 bne 3%
249
13dc e6 fb 250 inc BUFFER+1
13de ca 251 dex :Loop tor the & of pages per sector.
13df d0 e7 252 bne 3$
253
13e! ce 1313 254 dec CMDLINE+S iLoop for the number of sectors.
{3e4 d0 cd 255 bne 1$
256
13e6 58 257 54 cli
258
13e7 68 259 pla ‘Restore HMU to oid configuration.
13e8 8d ££00 260 sta $£100
261
13eb 60 262 rts
263
264 ARt e R R RN R R R R R N R R R R R R R R I
265
13ec 266 LVRITE iLogical sector write to the device indicated bv LF.
267 :The track and sector are in TRACK, SECTOR. The location
268 iof start of C128 buffer containing write data in BUFLIC.
269 ;Status byte from drive is returned in STATUS.
270
13ec a8 82 271 Ida #lburstwr
13ee 8d 1310 27z sta cmdliness ; burst write
131 a8 0f 73 Ida #$01
13f3 8d 1308 274 sta SECSIZE i Logical ¢~ yr size is aiways iS¢ bvtes,
13f6 4c 1405 275 jmp WRITE
276
277
13£9 278 PVRITE iPhysical sector write to the device indicated by LF.
279 iThe track and sector are in TRACK, SECTOR. The location
280 jof start of CLZ& buffer containing write data in BUFLOC.
281 :The physical sector size in SEC3IZE 112256, 72512, 421004,
82 ‘Number of sectors in NUMSEC.
283 ‘Priysicai side in SIDE.
-1 (Status ovte from drive is returneg in STATUS,

8 12-6
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.Bain. h

2

error aadr

(=%

sl

6

code

1319 a8 02

13fh
13fe
1400
1402

1405

1405
1408

1409
140b

140e
141
1414
1417
{412
141d
1420

143
1425
1428

142b
142e
1430
1433

1435
1437

143a
143¢

143d

1440
1841

14464
1447
1442
laac

144
1451

ae
0
09
8d

ad
48

ad
8d

ad
85
ad
85

Bd

38
0

ad
ad
25
0

1309
02
10
1310

££00

Oe
££00

167d
1303
1311
1304
1312
1305
1313

06
13ia
1664

1306
fa
1307
fb

40
131b

00

e 1308

.1

10julyd?

seq

286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
30t
302
303
304
305
306
307
308
308
310
311
312
313
314
315
316
317
318
318
320
321
322
323
324

PoCad
1 e

[S%]

(TR TR
G G G
IS

Yoo G GGy o G
W G G W
o~ Oy O

[
=
[

KI'S

Sbe

18

WRITE

I8

lda
ldx
beq
ora
sta

lda
pha

lda
sta

jsr
lda
sta
lda
sta
lda
sta

lda
jsr
Ida
sta
lda

sta

lda
sta

idy
sei

ldx
sec
ida
eor

and
bieq

isr

source statement

$PBURSTWR
SIDE

1

#1810

cadlinesZ

$£100

$$0e
$£100

SETUO
TRACK
CMDLINE+3
SECTOR
CMDLINE+4
NUMSEC
CMDLINE+S

$306
CMDLEN
sendcmd

BUFLGC

BUFFER
BUFLGC+1
BUFFER+1

fclkin
oldclk

$0

SECSIZE

spineout

depra
oiacik
$oikin

8

cidelk
oldcik

‘huffer;
disar

WAl

VY

12-7

;Physical burst write command.
; Check which side to write to.

; If side 1, then set bit in the command byte.

;Save old MMU setup.
;Set MMU for RAMO.KERNEL, /0.

;Put "UQ" at start of command string.
: track

i sector

; Number of sectors tc write.
iCommand iength.

; seng cmd string

: Set up zero page indirect pcinter

iInitiar clock status.
i no Irg’s during burst handshake

: Sector size gives ¥ GI pages per seltoc

iTurn fast serial to output mode.

jWait ror state change.

:Crange status or OLDCLK.

(wail ICD Lhe Cyle 0 Ce Iransmlties.

n

Giburst



.main. hedBSxx vl 10july87 page
O:buret subs.src.s.r

error addr code seq. source statement
343
344
{45¢ cB 345 iny
145d d0 e5 346 bne 2% 1Any more left in this page?
347
145¢ e6 fb 348 inc buffer+!
1461 ca 349 dex ;Loop for the # ot pages per sector.
1462 d0 e0 350 bne 28
351
1464 18 352 cle ;Turn around to input mode to get STATUS.
1465 20 ff47 353 jsr  spineout
354
1468 2¢ dcOd - 355 bit diicr ; clear pending
356
146b 20 1688 357 jsr clklo ; set clock low when ready for status
358
146e 20 16a5 359 jsr WAIT ;Wait for the byte to be shifted in.
1471 ad dcOc 360 lda disdr ;Get the status byte.
1474 8d 1300 361 sta STATUS ;Save it.
1477 48 362 pha
1478 20 1693 363 jsr clkhi sRelease the slow clock line.
147b 68 364 pla
365
147¢ 29 Of 366 and #15 ;Check for any error.
147e c9 02 367 cap #2
1480 b0 05 368 bes 7¢ ;i branch if there was an error.
369
1482 ce 1313 370 dec CMDLINE+5S ;Loop for the number of sectors.
1485 d0 b6 374 bne 1$
372
1487 58 373 T eli
1488 68 374 pla iRestore old memory configuration.
1489 8d £100 375 sta $f£00
148¢c 60 376 rts
377
378 R e R Ry Y R R R R R R R R R R R R R R R R RN R R R SRR R R R L]
379
148d 380 INQUIREFORMAT :Sends an INQUIRE DISk command to the drive indicate by
381 ithe iogical file (LF:. Status is returnec in 3TATUS.
382
148d 20 167d 383 jsr SETUQ ;Put "U0" at start of command string.
1490 a3 04 384 ida #BURST<INQUIRE ; inquire burst command
1492 8d 1310 385 sta cmdline+s
1485 a9 03 386 ida #$03 i length of commang.
1487 8d l3la 387 sta CMDLEN
149a 20 1664 388 jsr  sendcmd i send cmd string
389
143d 78 390 sel ;:Disabie interrupts during handshake.
' 391
148e ic deld 392 bit DLICR ;Clear any byte ready that's pending.
393
laal 20 168¢c 394 jsr CLK&CHNG iChange ciock sc 1531 sends next.
14a4 20 1b6aS 385 jsr wAIT iwalt tor the byte to be shifted in.
1437 ad acuc 396 !da DiSDR iGet the status byte.
16aa Bd 1300 38 sta STATUS iSave it off.
lsac 56 398 el
i4ae ol 399 ts 12-8



.main. hcdbSxx v3.1 10july87 page o
(:burst subs.src,s.r

error addr code seq source statement
400
401
402 ;!iii{ll!illi!lil|I{li!l!!illlllilllIIl!!ll!l!liilillllll!lil
403
1saf 404 QUERY<FORMAT ;Sends a QUERY DISK FORMAT command to the drive indicate by
405 jthe logical file (LF). Physical track number to query
406 ;should be provided in TRACK. Physical side should
407 ‘ ;be provided in SIDE. Status is returned in STATUS.
408 iNumber of sectors found on the track returned in NUMSEC.
409 ;Logical track number found in the sector headers returned
410 7in TRACK. Minimua logical sector number found in the
811 jsector headers is returned in MINSEC. The maximium
412 ;logical sector is returned MAXSEC. Physical interieave
413 ;is returned in INTLV.
418 ;1f an error is encountered in compiling this information
415 itas indicated by STATUS). then none of the return values
416 are valid (except STATUS,.
417
laaf 20 1674 416 jsr SETUO jPut "U0" at start of coammand string.
419
14bZ a3 8a 420 Ida #BURSTQUERY ;QUERY DISK burst command
14b4 ae 1309 421 ldx SIDE ; Set the side bit accordingly.
1407 d0 02 422 bne 48
14b3 09 10 423 ora ¥$10
tabb 8d 1310 424 4 sta cadline+Z
425
14be ad 1303 426 Ida TRACK : Physical track offset.
lact 8d 1311 427 sta cmdline+d
1aca a9 04 428 Ida $804 : length of command.
14c6 8d 131a 429 sta CMDLEN
14c9 20 1664 430 jsr  sendcad : send cmd string
431
l4cc 78 432 sel :Disable interrupts during hanashake.
lacd 2¢ deOd 433 bit DLICR iCiear any byte ready that's pending.
434
14d0 20 169¢ 435 jsr CLKCHNG :Change state of ciock sc 1581 sends next.
14d3 20 16a5 436 jsr WAIT iWait for the first status bvte.
1406 ad dclc 437 Ida DISDR 1Get the status byte 1status of track O:.
14d9 8d 1300 438 sta STATUS ;Save it otf, )
439
tage 29 0f 440 and $$0f iWas there an error’
lade ¢9 02 a4 cop #2
{aed b0 4e a4 bes 59 : branch if there was an error.
443
taez 20 189c 444 jsr CLE-CHNG iChange state or ciock, so 1561 s2nos next.
14eS 20 16a5 a45 jsr WAIT tWait for =.t status oyvte to be readv.
laed ad dele 445 lda DiSDR iGet 1t tstatus cf track TRACK).
laeb 8d 1300 447 sta STATUS iSave 1t.
448
laee 25 (1 449 and #$0t i1Was there an error:
14£0 ¢§ 02 450 cop 42
14t2 bG 3¢ 45 bes Ss v branch 1f an error,
lata 20 16%c ass isr CLkCHNG iChange state of ciock. so !38) sends next.
16f7 L3 16as 454 ist WAlT tWait for 'number of sectors hvte' to pe ready.
18f5 ag deue 45¢ ‘4z LiSDR joet it
1sfd Bg 1305 45¢ sta NUMIED 12-9 :Save it



.main,  hedbSxy v3.!

error addr code

1500 20
1503 20
1506 ad
1509 8d

150¢ 20
150 20
1512 ad
1515 8d

1518 20
151b 20
151e ad
1521 &d

1524 20
1527 20
152a ad
152d 8d

1530 58
1531 60

1532

o
(=g

ad
oad
85

.4-.-,_.
Ul an Y on
o
S

m 3
(%)

163¢
16ad
dclc
1303

168¢
16a5
delc
130a

169¢
16a5
dclc
130b

169¢
16a5

dclc
130¢

££00

1306

1307

fb

10july87

seq

457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
430
491
49z
493
T
485
496
497
438
443
500
504
502
503
504
505
506
507
508
509
510
511
S1Z

Si:

source statement

jsr
jsr
lda
sta

jsr
jsr
lda
sta

jsr
jsr
lda
sta

jsr
jsr
lda
sta

5¢ cli
ris

CLK«CHNG
WAIT
D1SDR
TRACK

CLK«CHNG
WAIT
D1SDR
MINSEC

CLK«CHNG
WAIT
DISDR
MAXSEC

CLKCHNG
WAIT
DLSDR
INTLV

page

O:burst sups.sro,z.:

;Change state of clock, so 158! sends next
iWait for 'logical track #' byte to be ready.
1Get it.

;Save it.

jChange state of clock, so 1581 sends next.
iWait for 'minimum sector #' byte to be ready.
iGet it.

;Save it,

jChange state of clock, so 1581 sends next.
iWait for 'maximum sector #' byte to be ready.
;Get it.

;Save it.

;Change state of clock, so 1581 sends next.
;Wait for 'interieave' byte to be ready.
jGet it.

;Save it.

;Illlllll!ill*illll!lll!{illl!{lliiilliilllilliilliiili!!{!liil{

MEMORY<REAL

lda
pha

lda
sta

jsr
ida
sta
lda
sta
]
sta
sty
sty

lda
sta
jsr

ida
sta
ida

stz

jBurst memory read of the 1581. Page in 1581 memorv to
jstart reading at in .X, number of pages to read in .Y,
ilocation to store data in C1Z3 memorv in BUFLIC.
iLogical fiie to be read from in LF.

$££00

$$0e
$1£00

SETUO
1$3E
CMDLINE+Z
1840
CMDLINE+3
1852
CMDLINE+4
CMDLINE+S
CMDLINE+8

¥$G7
CMDLEN
sendcad

BUFLOC
BUFFER
BUFLOC
BUFFER«1

;Save old MMU setup.
iSet MMU for RAMC.KERNEL, /0.

iPut "UG" at start.of command string.

(Yt

i7" Yburst memory read’ command string,
;U "UOOMR"

"\'H"

(R

1581 page to start reading from.
HER A

t pages to read.
i Length of command string.
i Seng cmd string

¢ Set up zero page indirect pointer.

12-10
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: LBain.
error aadr

1565
1567

158¢
1580

1583

._
w
Ire)
r

._.

Toen
e
(=3

o
r

b e e = e b
o

o o U O O G

o oopr
o

.

e
ro

ncassxx v3.l

coce

ay
8d

20

¢ 91

0Od
8d

c8
do

58

68
8d

60

4 ad

48

dcOd

169¢

00
16a5

168¢
dclc
fa

130d
130d

ec

fb
1314
e5

££00

10julys?

seq  source statement
514
515 lda #0 ; clear the "empty sectorts)’ tiag.
516 sta flag
517
518 sei i No irq’s allowed during nandshake.
519
520 bit dlicr i clear pending
524
522 jsr CLK&CHNG ;Change state of clock.
523
524 Idy 80
525 3% jsr WAIT ;jWait tor the byte to be shifted in.
526
527 jsr CLK<CHNG iChange clock so next byte is sent.
528 lda disdr i get data
529 sta (buffer),y i and save it while next byte is transmitted.
530
531 ora flag ; Update 'zerc' flag.
532 sta flag
533
534 iny
535 bne 3$ {Any more in this page!
536
537 inc BUFFER+!
538 dec CMDLINE+6 1Any more pages to do'
538 bne 3$
540
541 5¢ cli
542
543 pla ikestore oid memory configuration,
Su4 sta $£:00
545
546 rts
547
548 R R R R R R R R R I R R RN R R R R AR RN E R R RN A R AR R R RAE S
543
550 MEMORTWEITE :Burst memory write to the 158!'s memory. The
551 iiocation 1n Clz8 memory to sena zata from in BuFLOC.
552 iThe page in 1581 memory to start writing to in .X.
553 :The number of pages tc write in .Y,
554 iLogical tile tc be written to in LF.
588
558 ida $1100 :Save cid MMY setup
557 pha
53¢
558 lda #sde ifet MMU for RAMO,KERNEL, i/ C.
560 sta $T100
561
S6c isr SETUO jFut "Uo" a3t start ot commang string.
563 1da ¥$3E to'' Tburst memery Write' command string.
564 sta CMODLINEsc N
565 ida #s40 S o
566 Sta CMDLINE.:
557 ids 857 W
Seé sta CMDLINE e
569 sty CMOLINE.S DOLRED pzge to start writing o
£ sty CHOLINE+e 12=11: % o1 pages 13 write



.main. ncddSxx v3.! 10julys?

B
o

H
Uiburst suc

error addr code seq  source statement
571
572
15b5 a9 07 573 lda $$07 ; Length of command string.
15b7 8d 131a 574 sta CMDLEN
575
15ba 20 1664 576 jsr  sendead ; send cmd string
577
15bd ad 1306 578 lda BUFLOC ; Set up zero page indirect pointer.
15¢0 85 fa 578 sta BUFFER
15¢2 ad 1307 580 Ida BUFLOC+!
15¢5 85 fb 581 sta BUFFER+!
582
15¢7 a9 40 583 lda #clkin jinitial clock status.
15¢9 8d 131b 584 sta oldclk
585
{5¢cc a0 00 586 ldy #0
{5ce 78 587 sei ;No [RQ's allowed during handshake.
588
{5¢f 38 589 sec : Set to output mode.
15d0 20 ff47 590 jsr SPIN&QUT
591
15d3 ad dd0o 592 28 lda d2pra iWait for state (slow clock iine) change.
15d6 4d 131b 583 eor OLDCLK
15d9 29 40 594 and #CLKIN
15db f0 16 595 beq 2$
596
15dd 4d 131b 597 eor OLDCLK :Change status of OLDCLK variable.
15e0 8d 131b 598 sta OLDCLK
599
15e3 b! fa 600 Ida (BUFFER),y 1Get data to write.
15e5 8d dclc 601 sta D1SDK 1Send it.
602
15e8 20 16a5 603 jsr WAIT ;Wait for the byte to pe sent.
604
15eb c8 605 iny
15ec ¢0 e5 606 bne 28 :More in this page’?
607
t5ee e6 fb 608 inc BUFFER+1
150 ce 1314 609 dec CMDLINE+t
15£3 d0 de 610 bne 2$ tAny more pages tc send’
61
15¢5 58 612 cli
613
156 b8 614 pia ;Restore old memory conriguration.
15¢7 8d f£00 615 sta $f{00
616
15ta 80 617 rts
618
519
620 R R R R AN I R R R R R R R RN AR R AR R R R AR I AR R R R R AR RN
621
622
1518 623 DUMPCACHE ;Dumes the track cacne at 1SE1 $UJ5D to the physicai track
b4 yspecitiea in TkACK, on the side specitied in SIDE. The
6ot 'torce’ bit s set. s¢ it is written whetner dirty or net.

e 12-12



.main.

hedg5xx v3.1

error addar code

15¢b 20 167d
15fe a9 9d

1600 ae 1309
1603 f0 02
1605 09 40

1607 8d 1310
160a ad 1303
160d 8d 1311
1610 a3 Qs
1612 8d 131a
1615 20 1664
1618 78

1619 2¢ deld
161c 20 169¢c
161f 20 16a5
1622 ad delc
1625 8d 1300

1628 58
1629 60

162a

16Za 84 131c

162d ad 100
1630 48
1631 a% Qe

1633 8d £100

1636 &6 fb
1638 84 4
1532 ae [3ilc

inar al gu

10julyg?

seq

628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644

e
[Nl N SV A

gy T g D o O O
=4
Q@ ~ O

Yoo QO o —~1 -
Core O

o Oy o O
Co 9

[}
n
&

source statement

1$

PR R R R R R N R R R R R R R R R R R R R R AR R AKX

COMPARE-MEMORY ;Compares memory blocks in the C1Z& memory.
‘Number of pages to compare in
iFirst page of first memory block in
(First page of seconc memory biock in

jsr SETUO
Ida $DUMPCACHE

ldx SIDE
beq 1$
ora #$40

sta CMDLINE+Z
Ida TRACK
sta CMDLINE+3

lda #4
sta CMDLEN
jsr SENDCMD

sel

bit DLICR
jsr CLK«CHNG
jsr WAIT

lda DiSDR
sta STATUS

cli
1S

i1t thev are equai, then 3TATUS=0.

sta temp

lda $££00
pha

Ida #$0e
sta $f100

stx buffer+!
sty bufferz+i
idx temp

1da ¥
sta bufter
sta burferl

;Dump track cache coamand.

; Set SIDE bit accordingly.

page 1z
O:burst subs.src,s,r

; Fut the command byte into comsand string.

i Physical track to dump cache to.

iLength of the command string.

;Disable interrupts during handshake.

;Clear any byte ready that's pending.

iChange clock so 1581 will send status byte.

;Wait for byte to be shifted in.
;Get the status byte.

;Save it off.

amy

;Save old MMU setup.

;Set MMU for KAMOLKERNEL, ! 0.

iSet up MSB of 1st memory pointer
i5et up M35 of Ind memory pointer.
:Numoer of pages to coampare.

iSet up L3E's of memory pointers.

cinitialize STATUS,

12-13
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.@ain,  hodbSxx vl 10iuly8? page 13
Uiburst sups.srz.s.f

error addr code seq source statement
685
1646 bl fa 686 2% Ida (buffer),y
164a d! fc 687 cap (buffer2),y
164c 0 07 668 beq 1$
689
164e a§ ff 690 lda #sff :Not equal! Load STATUS with nonzero.
1650 8d 1300 691 sta STATUS
1653 d0 Oa 692 bne 99% ; (branch always)
693
1655 c8 694 1$ iny
1656 d0 {0 695 bne 2% iMore in this page?
696
1658 e6 fb 697 inc buffers+!
165a e6 td 698 inc buffer2s+l
165¢ ca 699 dex ;¥ of pages counter.
165d d0 e9 700 bne 2$
701
165f 68 702 99s pla ;Restore old mesory configuration.
1660 8d f£00 703 sta $££00
704
1663 60 705 rts
706
707 PR R R RN R F RN I AN R RN RN
708
1664 709 SENDCMD jSends the comsand in CMDLINE to the logical fiie
710 iindicated by LF. Length of the command should be in CMDLEN.
711
1664 ae 1302 712 ldx LF
1667 20 ffco 713 jsr  chkout ; channel output tpointed to by .X;
166a a2 00 714 ldx  #0
166¢c ac 131a 715 Idy cadlen ; send ced
166f bd 130e 716 1$ Ida cedline,x
1672 20 ffd2 i isr  bsout
1675 e8 718 iny
1676 88 719 dey
1677 d0 6 720 bne 1§
721
1679 20 ffec 72 jsr clrchn ; send tufrered char & eoi
167¢ 60 725 rts
725 R R R R A R R R AR R YRR AR R AR R R R R R AR R A TR A SRR RE R R AR R AN R R AR R R R R
167d a8 § 727 SETUGC  Ida 85 U
167f &d {30e 728 sta CMDLINE
1682 a9 30 72§ Ida #48 0
1664 8d 130f 730 sta CMDLINE+1
1687 60 731 £ty
732
733
1688 734 CLKLG »Set ciock low
1688 ue 738 pha
1669 ag ad(0 736 lda dzpra
188¢ 04 ¢ 737 ora #cikout
168e &4 4d30 735 sta dZpra
1eel B8 T4 pia
1892 8¢ 780 rte

el 12-14



.eain. hcdbSxx v3.t 10july87 : paze 1s
U:purst subs.src.s.r

error addr code seq source statement
742
743
1693 T44 CLKHI ; set clock high
1693 ad dd00 745 lda dZpra
1696 29 ef 746 and #sff-clkout
1698 8d dd00 747 sta dZpra
169b 60 748 rts
748
169¢ 750 CLK«CHNG ; change the state of the clock line output.
169¢c ad dd00 751 Ida D2PRA
169f 49 10 752 eor #clkout
16al 8d ddoo 753 sta DZ2PRA
16as4 60 754 rts
755
16a5 756 WAIT ; wait for the shift register to be fuil or empty.
16a5 a9 08 757 18 lda #8 ‘
16a7 2¢ dcOd 758 bit DLICR
{6aa 10 {9 758 beq 1$
i6ac 60 760 rts
761
762
763 .end

(0 errors detected
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.Bain. hcdgSxx v3.!

<blank>

bsout
burstequery
clkout
compare«aemory
dumpcache
jecompare«aemory
jememoryetead
lburstrd
maxsec

olde!
queryeformat
setifs

status

label, <=»

=ffd2
=008a
=0010
162a
=009d
135b
134f
=0080
130b
131b
l4at
=ftha
1300

sysbol table
symbol, <+)= multibly defined

jedumpecache
jemenmoryewrite

=00ta
=ffco
169¢
=dc0d
15fb
1355
1352
20082
1532
=0000
1377
=ffbd
13t¢

buffer2
clkhi
clrehn
disdr
flag

jeinquiresfarmat

jephysicaieread

If

pemOry«write
pburstwr
secsize
setul

track

12-16

20002

=00fc

1633

sftee
=dclc

130d
1349
1343
1302
1594
1308
167d
1303

bufloc
clkin
crdlen

dZpra
inquire«format
jelogicaleread

jephysicalwirite

Iread

minsec

pread

sector
side
wait

1306

=0040

131a

=dd00

146d
1346
1349
135e
130a
136b
1304
1309
16a5

bursteinquire
clklo

cmdline

dev

intiv
jelogicaienrite
jequeryeformat
lwrite

nuasec

purite

sendcad
spineout

write



.pain. hcdbSxx v3. 10juiy8?

cross reference
{ <#) = definition, <$» = write, <blank; = read J

bsout =f£d2 1354 717

buffer =00ta 1434 2118 213 2418 2508 316 318 338 3488 5108 5128
579s 5818 600 6088 673 678¢ 686 6978

buffer2 =00tc 1444 6748  679¢ 687 698

buflac 1306 704 210 212 315 317 509 511 578 580

bursteinguire =0004 1544 384

burstequery =008a 1564 420

chkout =ffc9 131 713

clkhi 1693 363 Tusd

clkin =0040 140% 320 333 583 594

clklo 1688 357 7344

cikout =0010 139% 737 746 752

clkechng 169¢ 221 235 239 394 435 hag 453 459 464 463 474
648 750%

clrchn =ffce 132 722

cadien 1313 92t 2078 3128 3878 429s 5068 5748  Bals 75

cadline 130e 894 167¢ 1868 2008 20z 2048 2548 2728 2928 305 KR
385% 4288 427% 497 499¢ 501s 50z 5038 538% Sca$ 5008
5708 6098 6368 6388  Ti6 7288 7308

compareememory 162a 125 659¢

diicr =dc0d 141% 219 355 392 433 520 646 758

disdr =delc 1a2% 22 240 3408 360 396 437 446 485 N 466
528 601s 650

dZpra =dd00 138¢ 331 592 736 7388 745 7478 781 7538

dev 1301 65%

dumpcache =009d 155¢ 630

dumpecache 15fb 121 6234

flag 1304 764 2168 26a 2458  516% 531 5328

inquireeformat 1484 105 3808 '

intly 130c 75% 4778

jecomparecmemory 135b 1248

jedumpecache 1355 1204

jeinquireeformat 1340 1044

jelogicaleread 1348 1084

jelogicalewrite  134c 1124

jememory~read 134t 116%

jememoryewrite 1352 1164

jephysicaleread 1343 1064

jephysicalewrite 1349 110¢

jequeryeformat 1358 1224

ioursird =008¢ {52 166

iburstwr =0082 1534 271

It 1302 664 71z

iread 135e 109 16.4

lwrite i3ec 113 2bb4

Baxsac 130b Tas 4728

memoryeread 1532 117 aBus

memorye<srite 1584 11§ S50

minsec 130a 738 4573

numsec 1302 694 202 368 456

oldeik 131h 334 3218 33z 336 3378 5848 233 857 5388

pturetrd 20000 1508 182

pburstur =000 Sid 258

Tread 13eb 107 1748

owrite 1009 11l 78

CRESES IS The T tl3 ajes . 12-17
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JDaln.

read
secsize
sector
sendcmd
setlfs
setnam
setus
side
spin<out
status
temo
track

wWa.t

Wilite

LY

1377
1308
1304
1664
=ffba
=ftod
167d
1309
=ffa7
1300
13t
1303
16a5

1405

1Giuiys7?

cross reference
= definition, <%, =

170
7is
664

208

1334

134%

197
72%

1364

1894
169s
201
313

write, <blank, = reaa /

383
289
353
3618
675
304
342
7564

S

507 g76
495 56¢
632

4358 4478
apes 537
395 436

12-18
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CHAPTER 13

This document details the many user-callable routines
available in the (€128 BASIC 7.0 math package. The
Cl128 represents the first Commodore 65xx system to
fully vectorize and describe the calling parameters
necessary to fully and safely utilize the available
math subroutines. The table below summarizes the
documented routines and provides the location of the
jump vector in the BASIC 7.0 ROMs.

FRED BOWEN APRIL 22, 1986

Format Conversions

AF00 AYINT ;convert f.p. to integer

AF03 GIVAYF ;convert integer to f.p.

AF06 FOUT ;convert f.p. to ascii string

AF09 vaL 1 ;convert ascii string to f.p.

AF0C GETADR ;convert f.p. to an address

AFQOF FLOATC ;convert address to f.p.
Math Functions

AF12 FSUB ;MEM - FACC

AF15 FSUBT ;ARG - FACC

AF18 FADD ;MEM + FACC

AF1B FADDT ;ARG + FACC

AF1lE FMULT ;MEM * FACC

AF21 FMULTT ;ARG * FACC

AF24 FDIV ;MEM / FACC

AF27 FDIVT ;ARG / FACC

AF2A LOG ;natural logarithm of FACC

AF2D INT ;greatest integer of FACC

AF30 SQR ;square root of FACC

AF33 NEGOP ;negate (invert sign) of FACC

AF36 FPWR ;ARG to the MEM power

AF39 FPWRT ;ARG to the FACC power

AF3C EXP ;EXP of FACC

AF3F COS ;COS of FACC

AF42 SIN ;SIN of FACC

AF45 TAN ; TAN of FACC

AF48 ATN ;ATN of FACC

AF4B ROUND ;round FACC

AF4E ABS ;absolute value of FACC

AF51 SIGN ;sign of FACC

AF54 FCOMP ;compare FACC with MEM

AF57 RND 0 ;generate random number in FACC
Movement

AF5A CONUPK ;move RAM MEM to ARG

AF5D ROMUPK ;move ROM MEM to ARG

AF60 MOVFRM ;imove RAM MEM to FACC

AF63 MOVFM ;move ROM MEM to FACC

AF66 MOVMF ;move FACC to MEM

AF69 MOVFA ;move ARG to FACC

AF6C MOVAF ;move FACC to ARG

13-1
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Cl28 BASIC 7.0 MATH PACKAGE v0.2 Page 2

Floating Point Math Package Conventions

In BASIC memory the number is PACKED and looks like this:

1 2 3 4 5
| signed |B7=SGN | | |
| EXP |-———-—- IM ANTISSA| LSB |
| +$80 | mMSB | I | |

Because the mantissa is normalized such that its msb is always
1, BASIC stores the SIGN of the mantissa here to save a byte of
storage. It must be normalized when put in the FACC (see CONUPK).
In the FACC the NORMALIZED number looks like this:

$63 $64 $65 $66 $67 $68
FACEXP FACHO  FACMOH FACMO FACLO  FACSGN

| signed |BIT 7=1| | | | SIGN |
| EXP |-—————m IM ANTTISSA| LSB [+ = $00]
| +$80 | MSB | | | |- = SFF|

Negative exponents are not stored 2's complement. The maximum
exponent is 10738 (SFF) and the minimum is 10°-39 ($01). A zero
value for the exponent means the number is zero. Since the
exponent is a power of 2, it can be described as the number of
left (EXP>$80) or right (EXP<=$80) shifts to be performed on
the normalized mantissa to create the binary representation of
the value. There is a second floating accumulator called ARG
which has the same layout. It 1is 1located at $6A through $6F.
Throughout the math package the floating point format is:

the mantissa is 24 bits long.

the binary point is to the left of the msb.

the mantissa is always positive, and its msb is always 1.

number = mantissa * 2"exponent, sign in FACSGN.

the sign of the exponent is the msb of the exponent.

the exponent is stored in excess $80 (i.e., it is a signed

8-bit number with $80 added to it.)

* an exponent of zero means the number is zero. (note that the
rest of the accumulator cannot be assumed to be zero.)

* to keep the same number in the accumulator while shifting:

right shifts --> increment exponent

left shifts --> decrement exponent

* * % % * *

Arithmetic routine calling conventions:

* For one argument functions:
the argument is in the FACC.
the result is left in the FACC.
* For two argument operations:
the first argument is in MEMORY (packed) or ARG (unpacked).
the second argument is in the FACC.
the result is left in the FACC.
* Always call ROM routines with the SYSTEM memory configuration
in context ($SFF00=$500, ROMs, RAM-0, I/O) except as noted herein.

13-2



Cl28 BASIC 7.0 MATH PACKAGE v0.2 Page 3

A note concerning precision. Since the mantissa 1is always
normalized, the high order bit of the most significant byte is
always one. This guarantees at least 40 bits (5 byte mantissa

times 8 bits each) of precision, which 1is approximately 9
significant digits plus a few bits for rounding. 1In fact,

there is a

"rounding’ byte, FACOV ($71), which should, for the

greatest degree of precision, be loaded whenever you load the
FACC. The high order bit of FACOV is utilized in most of the
math routines. While some of the ’'movement’ routines 'round’
the loaded floating point number (i.e., FACOV = $00), others
(such as CONUPK) do not- assuming the value of FACOV 1is the
useful result of an operation in progress. In 99% of the cases
you need not worry about it, as its significance is virtually
nil. For the greatest degree of precision however, use it.

A few examples of normalized (FACC) floating point numbers:

V]
(52}
1 (| I ([ O O 1

Now for a

EXP MANTTISSA SIGN
FF 96 76 99 53 00
Ad 95 02 F9 00 00
A3 95 02 F9 00 00
A4 95 02 F9 00 00
84 A0 00 00 00 00
81 80 00 00 00 00
80 80 00 00 00 00
TF 80 00 00 00 00
80 99 99 99 9A 00
73 D1 B7 59 59 00
06 88 1C EA 15 00
02 D9 Cc7 DC EE 00
01 82 AB 1E 2A 00
00 XX XX XX XX 00
81 80 00 00 00 FF
83 AQ 00 00 00 FF

simple example of deriving the actual binary from the FACC:

83 A0 00 00 00 00
| \

| \
($83-580) ($A0)

| I
which means: 273 * .10100000, or shift mantissa LEFT 3,

which gives: 101.00000 (binary) or 5.0 (hex)
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Cl128 BASIC 7.0 MATH PACKAGE v0.2 Page 4

NAME : AYINT (SAF00)
FUNCTION: CONVERT FLOATING POINT TO INTEGER
PREPARATION: FACC contains floating point number (-32768<=n<=32767)
RESULT: FACMO ($66) contains signed integer (msb)

FACLO ($67) contains signed integer (lsb)
ERROR: ?ILLEGAL QUANTITY ERROR if FACC too big.
EXAMPLE: JSR S$AF00 ; INT(FACC)

LDA $66 ;MSB

LDY $67 ; LSB
NAME: GIVAYF (SAF03)
FUNCTION: CONVERT INTEGER TO FLOATING POINT
PREPARATION: .A contains signed integer (msb)

.Y contains signed integer (1lsb)
RESULT: FACC contains floating point number
EXAMPLE: LDA #>INTEGER

LDY #<INTEGER

JSR SAF03 ; FLOAT (A,Y)
NAME : FOUT (SAF06)
FUNCTION: CONVERT FLOATING POINT TO ASCII STRING
PREPARATION: FACC contains floating point number
RESULT: FBUFFR ($100) contains ASCII string (null terminated)

.A contains pointer to string (lsb)
.Y contains pointer to string (msb)

EXAMPLE: JSR $AF06 ; CONVERT FACC TO STRING AT $100



Cl28 BASIC 7.0 MATH PACKAGE v0.2

NAME:
FUNCTION:

" PREPARATION:

. SPECIAL NOTES:

' RESULT:

i TXAMPLE:

VAL 1 (SAF09)

Page 5

CONVERT ASCII STRING TO FLOATING POINT

INDEX1 ($24,$25) contains pointer to string

.A contains length of string

String *must* be in RAM-1 or common RAM. Any

invalid character terminates conver

sion when

encountered (i.e., acts like a terminator).

dokkkhkkhkkkkkkkkkkkkkhkkkhkkkkhkkkkkkkkxkxk

* k k k k k k k ok k k *k

* *MUST* be called from ROM or common RAM- *
* this routine RTS’s with RAM-1 in context! *

I B EEEEEERREER SRR EEREEEREREESEEEEEES]

FACC contains floating point number

LDA #<POINTER
LDY #>POINTER

*k Kk kk Kk kkkkkkk

STA INDEX1 ;SET POINTER TO STRING
STY INDEX1l+l1l

LDA #LENGTH ;SET STRING LENGTH

JSR SAF09 ;FACC = VAL(STRING)

e e e e e e e e e~ e e T e e e e e e e e e e e e e S e S e S e S e S o S e 3D IX e IS I IS e 5N e S

| NAME:
FUNCTION:

- REPARATION:
RESULT:
IRROR:

EXAMPLE:

GETADR (S$AFO0C)
CONVERT FLOATING POINT TO ADDRESS

FACC contains floating point number

POKER ($16,$17) contains unsigned i

?ILLEGAL QUANTITY ERROR if FACC too
JSR $AFOC ;ADR( FACC)

LDA $16 ;LSB

LDY $17 ;MSB

. NAME:
' FUNCTION:

¢ PREPARATION:

' RESULT:
ERROR:

EXAMPLE:

FLOATC (SAFOF)
CONVERT ADDRESS TO FLOATING POINT

FACHO ($64) contains address (msb)
FACMOH ($65) contains address (1lsb)
.X contains exponent ($90 always)
.C=1 if positive (always)

FACC contains floating point number
?OVERFLOW ERROR if FACC too big.

LDA #<ADDRESS
LDY #>ADDRESS

STA FACMOH ; 5SET ADDRESS
STY FACHO

LDX #3590 ; EXPONENT

SEC ;POSITIVE

JSR SAFOF ; FLOAT ADDRESS

(0<=n<=65535)
nteger address

big.



Cl28 BASIC 7.0 MATH PACKAGE v0.2 Page 6

NAME: FSUB (SAF12)
FUNCTION: FACC = MEMORY - FACC
PREPARATION: FACC contains floating point subtrahend
LA pointer (lsb) to packed floating point minuend

.Y pointer (msb) to packed floating point minuend

SPECIAL NOTES: The minuend *MUST* be in RAM-1 or common RAM in packed
format. FSUB calls CONUPK to normalize it.

RESULT: FACC contains floating point difference
ERROR: ?OVERFLOW ERROR if FACC too big.
EXAMPLE: LDA #<POINTER
LDY #>POINTER i SET POINTER TO *PACKED* MINUEND
JSR SAF12 ; SUBTRACT MEMORY FROM FACC, DIFF IN FACC
NAME : FSUBT (SAF15)
FUNCTION: FACC = ARG - FACC
PREPARATION: FACC contains floating point subtrahend

ARG contains floating point minuend

SPECIAL NOTES: This routine is similar to FSUB. The only difference
is the call to CONUPK- FSUBT assumes you have already
loaded ARG with unpacked minuend.)

RESULT: FACC contains floating point difference
ERROR: ?0VERFLOW ERROR if FACC too big.
EXAMPLE: JSR $AF12 i SUBTRACT ARG FROM FACC, DIFF IN FACC
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NAME: FADD (SAF18)

FUNCTION: FACC = MEMORY + FACC

©oREPARATION: FACC contains floating point addend
.A = pointer (lsb) to packed floating point addend
.Y = pointer (msb) to packed floating point addend

SPECIAL NOTES: The second addend *MUST* be in RAM-1 or common RAM in
packed format. FADD calls CONUPK to normalize it.

RESULT: FACC contains floating point sum

ERROR: ?0VERFLOW ERROR if result too big

EXAMPLE: LDA #<POINTER
LDY #>POINTER ;SET POINTER TO *PACKED* ADDEND
JSR $AF18 ;ADD MEMORY TO FACC, SUM IN FACC

NAME: FADDT (SAF1B)

FUNCTION: FACC = ARG + FACC

PREPARATION: FACC contains floating point addend

SPECIAL NOTES:

RESULT: FACC contains floating point sum
ERROR: ?0VERFLOW ERROR if result too big
EXAMPLE: LDA FACSGN
EOR ARGSGN
STA ARISGN ;SET RESULTANT SIGN
LDA FACEXP ;SET STATUS FLAGS PER FACEXP
JSR SAF1B ;ADD ARG TO FACC, SUM IN FACC

MATH PACKAGE v0.2

ARG contains
ARISGN ($70)
A contains

floating point addend
contains EOR(FACSGN,ARGSGN)
FACEXP

This routine is similar to FADD. The only
difference is the call to CONUPK.)

d Kk Kk Kk Kk Kk k Kk k Kk Kk dk Kk Kk ok Kk k Kk Kk gk ok k ok k Kk Kk Kk k Kk ok Kk Kk ok k ko k ok ok ok k ok kk kK
* You *MUST* put resultant sign in ARISGN. *
*  You *MUST* load FACEXP ($63) immediately *

* before call so that status flags are set! *
Je ok Kk K dk ok %k ok ok k Kk Kk Kk k k k Kk ok Kk Kk Kk k Kk %k k k Kk Kk dk s dk d ok dk Kk Kk Kk Kk %k Kk Kk Kk k &k &k ok
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NAME:
FUNCTION:

PREPARATION:

SPECIAL NOTES:

RESULT:

ERROR:

EXAMPLE:

Page 8
FMULT (SAF1E)

FACC = MEMORY * FACC

FACC contains floating point multiplier

.A = pointer (lsb) to packed floating point multiplicand

.Y = pointer (msb) to packed floating point multiplicand

The multiplicand *MUST* be in RAM-1 or common RAM in
packed format. FMULT calls CONUPK to normalize it.

FACC contains floating point product
?0VERFLOW ERROR if result too big
LDA #<POINTER

LDY #>POINTER
JSR S$AFlE

;SET POINTER TO *PACKED* MULTIPLICAND
;MULTIPLY MEMORY BY FACC, PRODUCT IN FACC

NAME :
FUNCTION:

PREPARATION:

SPECIAL NOTES:

RESULT:

ERROR:

EXAMPLE:

FMULTT (S$AF21)
FACC = ARG * FACC

FACC contains floating point multiplier
ARG contains floating point multiplicand

This routine is similar to FMULT. The only difference
is the call to CONUPK- FMULTT assumes you have already
loaded ARG with unpacked multiplicand.)

FACC contains floating point product

?0VERFLOW ERROR if result too big

JSR $AF21 ;MULTIPLY ARG BY FACC, PRODUCT IN FACC



C128 BASIC 7.0 MATH PACKAGE vO0.2 Page 9

NAME: FDIV ($SAF24)
g?UNCTION: FACC MEMORY / FACC
|
PREPARATION: FACC contains floating point divisor
.A = pointer (lsb) to packed floating point dividend
= pointer (msb) to packed floating point dividend

SPECIAL NOTES: The dividend *MUST* be in RAM-1 or common RAM in
packed format. FDIV calls CONUPK to normalize it.

 RESULT: FACC contains floating point quotient
?ZRROR: ?DIVISION BY ZERO ERROR if FACC zero
EXAMPLE: LDA #<POINTER
LDY #>POINTER ;SET POINTER TO *PACKED* DIVIDEND
JSR S$AF24 ;DIVIDE MEMORY BY FACC, QUOTIENT IN FACC
' NAME: FDIVT  (S$AF27)
FUNCTION: FACC = ARG / FACC
| >REPARATION: FACC contains floating point divisor

ARG contains floating point dividend
ARISGN ($70) contains EOR(FACSGN,ARGSGN)
A contains FACEXP

SPECIAL NOTES: This routine is similar to FDIV. The only difference
is the call to CONUPK- FDIVT assumes you have already
loaded ARG with unpacked dividend.)

koF ok ok odek ok ok kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok okokokkkkkkkkkk

* You *MUST* put resultant sign in ARISGN. *
*  You *MUST* load FACEXP ($63) immediately *

* before call so that status flags are set! *
Khkhkhkkhkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkkhkhkrkhkhkhkhkhkhkdkhkhkkkkkkkhkihxk

RESULT: FACC contains floating point quotient
EERROR: ?DIVISION BY ZERO ERROR if FACC zero
EXAMPLE: LDA FACSGN
: EOR ARGSGN
% STA ARISGN ;SET RESULTANT SIGN
LDA FACEXP ;SET STATUS FLAGS PER FACEXP
JSR S$AF27 ;DIVIDE ARG BY FACC, QUOTIENT IN FACC
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NAME:
FUNCTION:

PREPARATION:

RESULT:

ERROR:

EXAMPLE:

NAME :
FUNCTION:

PREPARATION:

RESULT:

EXAMPLE:

NAME :
FUNCTION:

PREPARATION:

RESULT:

ERROR:

EXAMPLE:

NAME:
FUNCTION:

LOG ($SAF2A)
FACC LOG(FACC) natural logarithm (base e)

FACC contains floating point number
FACC contains floating point logarithm

?ILLEGAL QUANTITY ERROR if FACC negative or zero

]

JSR S$SAF2A ; FACC LOG(FACC)

INT (SAF2D)
FACC = INT(FACC)

FACC contains floating point number
FACC contains floating point greatest integer

JSR $SAF2D ; FACC = INT(FACC)

SQR (SAF30)
FACC = SQR(FACC)

FACC contains floating point number
FACC contains floating point square root

?ILLEGAL QUANTITY ERROR if FACC negative

JSR S$AF30 ; FACC = SQR(FACC)
NEGOP ($SAF33)
FACC = -FACC (invert sign of FACC)

PREPARATION:

RESULT:

EXAMPLE:

FACC contains floating point number
FACC contains floating point number with sign inverted

JSR $AF33 ;FACC = -FACC
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|

NAME : FPWR ($SAF36)
FUNCTION: FACC = ARG ~ MEMORY
1?REPARATION: ARG contains floating point number
A pointer (lsb) to packed floating point power

.Y pointer (msb) to packed floating point power

3PECIAL NOTES: The power *MUST* be in ROM or common RAM in packed
format as FPWR calls MOVFM to unpack it into FACC.

éRESULT: FACC contains floating point result

~ ERROR: ?ILLEGAL QUANTITY ERROR if ARG negative
; ?0VERFLOW ERROR if result too big
EXAMPLE: LDA #<POINTER
; LDY #>POINTER ;SET POINTER TO *PACKED* POWER
| JSR SAF36 ;COMPUTE ARG ~ MEM, RESULT IN FACC
| NAME: FPWRT  (SAF39)
FUNCTION: FACC = ARG "~ FACC
PREPARATION: ARG contains floating point number

‘ ) FACC contains floating point power
A contains FACEXP

' SPECIAL NOTES: This routine is similar to FPWR. The only difference
is the call to MOVFM- FPWRT assumes you have already
loaded FACC with unpacked power.

d Fe Kk ok Kk kk dok ok kok ok kkok ok kk ok kk ok okodkkkkkokkkkhkkkkkkkkkkkkk
* You *MUST* load FACEXP ($63) immediately *

* before call so that status flags are set! *
k ok ok ok k ok ok ok ok ok Kk ok Kk Kk ek ok ok ok K sk ok ok ok k ok sk ok ok ok ok ok ko ok ke ke ok ok ok ok ok ke ok

' RESULT: FACC contains floating point result

- ERROR: ?ILLEGAL QUANTITY ERROR if ARG negative
* ?0VERFLOW ERROR if result too big

EXAMPLE: LDA FACEXP ;SET STATUS FLAGS PER FACEXP

JSR S$AF39 ;COMPUTE ARG ~ FACC, RESULT IN FACC

. NAME: EXP ($AF3C) (compute e ~ FACC)

FUNCTION: FACC = EXP(FACC)

PREPARATION: FACC contains floating point number

RESULT: FACC contains floating point result

ERROR: ?OVERFLOW ERROR if FACC too big

EXAMPLE: JSR SAF3C ;FACC = EXP(FACC)
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NAME :
FUNCTION:

PREPARATION:

RESULT:

EXAMPLE:

Ccos ~ (SAF3F)
FACC COS(FACC)

FACC contains floating point number
FACC contains floating point cosine (in radians)

JSR SAF3F ;FACC = COS(FACC)

NAME :
FUNCTION:

PREPARATION:

RESULT:

EXAMPLE:

NAME:
FUNCTION:

PREPARATION:

RESULT:

EXAMPLE:

SIN (SAF42)
FACC = SIN(FACC)

FACC contains floating point number
FACC contains floating point sine (in radians)

JSR S$AF42 ; FACC = SIN(FACC)

TAN (SAF45)
FACC = TAN(FACC)

FACC contains floating point number
FACC contains floating point tangent (in radians)

JSR SAF45 ;FACC = TAN(FACC)

NAME :
FUNCTION:

PREPARATION:

RESULT:

EXAMPLE:

ATN (SAF48)
FACC = ATN(FACC)

FACC contains floating point number
FACC contains floating point arctangent (in radians)

JSR SAF48 ;FACC = ATN(FACC)
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Cl28 BAS

JAME:
"UNCTION:

PREPARATION:

RESULT:

' EXAMPLE:

NAME:

~ TUNCTION:

 PREPARATION:

RESULT:

EXAMPLE:

NAME:
FUNCTION:

PREPARATION:

| RESULT:

EXAMPLE:
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ROUND (SAF4B) (round to 40 bits of precision)
FACC = FACC + FACOV(msb)

FACC contains floating point number
FACOV (msb) contains ’'extra’ precision

none if FACC zero or FACOV (msb) zero
one extra bit ADDED to FACC lsb if FACOV (msb) is set

JSR S$AF4B ;ROUND FACC

ABS (SAF4E) (make FACSGN(msb) = $00)
FACC = ABS(FACC)

FACC contains (SIGNED) floating point number
FACC contains (POSITIVE) floating point

JSR SAF4E ;FACC = ABS(FACC)

SGN (SAF51) (test SIGN of FACC)
+A = SGN(FACC)

FACC contains floating point number

.A --> SFF if FACC negative (FACC < 0)
$00 if FACC zero (FACC = 0)
$01 if FACC positive (FACC > 0)
(status flags reflect contents of .A, carry invalid)
JSR S$AF51 ; SGN(FACC)
; BEQ will trap =0
; BNE will trap <>0
; BMI will trap <0
; BPL will trap »>=0 etc.
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NAME : FCOMP (SAF54) (compare FACC with MEMORY)
FUNCTION: .A = FCOMP(FACC,MEMORY)
PREPARATION: FACC contains floating point number

.A = pointer (lsb) to packed floating point number
.Y = pointer (msb) to packed floating point number

SPECIAL NOTES: The number *MUST* be in ROM, or RAM currently in context
below ROM, in PACKED format. *** FACOV is significant!

RESULT: .A --> SFF if FACC < MEMORY
$00 if FACC = MEMORY
$01 if FACC > MEMORY

(status flags reflect contents of .A, carry invalid)

EXAMPLE: LDA #<POINTER
LDY #>POINTER ;SET POINTER TO *PACKED* NUMBER
JSR $AF54 ; COMPARE FACC WITH MEMORY
; BEQ will trap FACC = MEM
; BNE will trap FACC <> MEM
; BMI will trap FACC < MEM
; BPL will trap FACC >= MEM etc.
NAME : RNDO (SAF57)
FUNCTION: FACC = random floating point number (0<n<1l)
PREPARATION: A --> $00 to generate a 'true’ random number

$01 to generate next random number in sequence
SFF to start a new sequence of random numbers
based upon current contents of FACC.

SPECIAL NOTES: *MUST* be called with the system (BANK 15) in context.
*MUST* load .A immediately before call so that status
flags reflect contents of .A

RESULT: FACC = floating point random number

EXAMPLE: LDA #S$FF ; START REPRODUCEABLE SEQUENCE BASED ON FACC
JSR S$AF57
LDA #S$01
JSR S$AF57 ;GENERATE (FIRST) RANDOM NUMBER IN SEQUENCE
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| JAME: CONUPK (S$SAFS5A)

FUNCTION: ARG = UNPACK(RAM_CONSTANT)
| >REPARATION: .A = pointer (lsb) to packed floating point number
) .Y = pointer (msb) to packed floating point number

3JPECIAL NOTES: The number *MUST* be in RAM-1 or common RAM in packed format.

RESULT: ARG loaded with normalized floating point number
ARISGN (S6F) contains EOR(FACSGN,ARGSGN)
A contains FACEXP (status reflects contents of .A)
EXAMPLE: LDA #<POINTER
LDY #>POINTER ;SET POINTER TO *PACKED* NUMBER IN RAM-1
JSR S$AF5A ; LOAD ARG

; BEQ traps ARG = $00

~NAME: ROMUPK (S$SAF5D)
- FUNCTION: ARG = UNPACK(ROM_CONSTANT)
REPARATION: .A = pointer (lsb) to packed floating point number
.Y = pointer (msb) to packed floating point number

. SPECIAL NOTES: The number *MUST* be in ROM or RAM currently in context
! (otherwise identical to CONUPK).

RESULT: ARG loaded with normalized floating point number
ARISGN (S$S6F) contains EOR(FACSGN,ARGSGN)
A contains FACEXP (status reflects contents of .A)
TXAMPLE: LDA #<POINTER
LDY #>POINTER :SET POINTER TO *PACKED* NUMBER IN RAM-1
JSR SAFS5D ; LOAD ARG

; BEQ traps ARG = 500

NAME : MOVFRM (S$SAF60)
vFUNCTION: FACC = UNPACK(RAM CONSTANT)
ZPREPARATION: A pointer (lsb) to packed floating point number

.Y pointer (msb) to packed floating point number

SPECIAL NOTES: The number *MUST* be in RAM-1 or common RAM in packed format.
MOVFRM is *NEW*, and not a true part of the math package!
* Kk ok ok ok Kk k ok kK k ok k ok Kk kok ok ok ok ok k ok ok ok ok ok ok ok ok k ok ok ok ok kokokk ok ok kkkkkk
*  *MUST* be called from ROM or common RAM- *

* this routine RTS’s with RAM-1 in context! *
% %k K K d F Kk Kk sk k ok k Kk ok Kk ok dk ok ok kk Kk Kk k ko k k ok Kk d ok ok ok ok Kk ok Kk gk ok Kk k kk Kk kK

i
% RESULT: FACC loaded with normalized floating point number

FACOV ($71) cleared

. EXAMPLE: LDA #<POINTER

‘ LDY #>POINTER ;SET POINTER TO *PACKED* NUMBER IN RAM-1
JSR $AF60 ;LOAD FACC
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NAME: MOVFM (SAF63)
FUNCTION: FACC = UNPACK(ROM_CONSTANT)
PREPARATION: A pointer (lsb) to packed floating point number

.Y pointer (msb) to packed floating point number

SPECIAL NOTES: The number *MUST* be in ROM or RAM currently in context.

RESULT: FACC loaded with normalized floating point number
FACOV ($71) cleared
A contains FACEXP (status reflects contents of .A)
EXAMPLE: LDA #<POINTER
LDY #>POINTER ;SET POINTER TO *PACKED* NUMBER IN ROM
JSR S$AF63 ; LOAD FACC
; BEQ traps ARG = $00

NAME : MOVMF (SAF66)

FUNCTION: MEMORY = PACK(ROUND(FACC))

PREPARATION: FACC contains floating point number
.X pointer (lsb) to destination

.Y pointer (msb) to destination

SPECIAL NOTES: The destination will be to RAM currently in context
(*YOU* must configure memory- routine assumes writes
to ROM ’'bleed through’ to RAM in context, but be sure
I1/0 is turned off!)

RESULT: FACC will be ROUNDed and FACOV cleared.
MEMORY thru MEMORY+4 will contain *PACKED* number.
EXAMPLE: LDX #<POINTER
LDY #>POINTER ;POINTER TO RAM DESTINATION IN CURRENT BANK
JSR SAF66 :STORE FACC (PACKED)
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NAME:
FUNCTION:

PREPARATION:

RESULT:

EXAMPLE:

NAME :

MOVFA ($SAF69)
FACC = ARG

ARG contains floating point number

FACC contains same number as ARG

FACOV ($S71) cleared

A contains FACEXP (but status invalid!)
JSR SAF69 ;COPY ARG TO FACC

MOVAF (SAF6C)

ARG = FACC

FUNCTION:
PREPARATION:

RESULT:

EXAMPLE:

FACC contains floating point number

FACC will be ROUNDed and FACOV cleared.
ARG contains same number as FACC

A contains FACEXP (but status invalid!)
JSR SAF6C ;COPY FACC TO ARG

***x End of MATH ROUTINE documentation **x%*

REVISION HISTORY:

v0.1
v0.2

- 4,22/86 Original limited distribution (FAB)

- 6/17/86 Corrections to: EXP (SAF3C) (FAB)
MOVMF (SAF66)
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