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NOTICE

Utilico Microware reserves the right to make improvements
in the product described in this manual at any time and
without notice.

DISCLAIMER OF WARRANTIES AND LIABILITIES

Utilico Microware makes no warranties, either expressed or
implied, with respect to this manual or with respect to the
software described in this manual, its quality,
performance, merchantability, or fitness for any particular
urpose. Utilico Microware software and manuals are sold
'AS IS'". The entire risk as to the quality and performance
is with the buyer. Should this manual or software
described in this manual prove defective following its
purchase, the buyer (and not Utilico Microware, its
distributor, or its retailer) assumes the entire cost of
all necessary servicing, repair, or correction and any
incidental or consequential damages. 1In no event will
Utilico Microware be liable for direct, indirect,
incidental, or consequential damages resulting from any
defect in the software or this manual, even if Utilico
Microware has been advised of the possibility of such
damages. Some states do not allow the exclusion or
limitation of implied warranties or liability for
incidental or consequential damages, so the above
limitation or exclusion may not apply to you.

(C) Copyright 1986 by Utilico Microware
All Rights Reserved

This document may not, in whole or part, be copied,
photocopied, reproduced, translated, entered in, or reduced
to any electronic medium or machine readable form without
prior consent, in writing, from Utilico Microware.

UTILICO MICROWARE

3377 Solano Avenue, Suite 352
Napa, California 94558

(707) 257-2420
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INTRODUCTION

Written by Donald Anthony Schnapp using an apple Ile
computer, Essential Data Duplicator 4 is a powerful
computer program for allowing the user to make back up
copies of his '"'copy-protected" software. The 6502
assembler which was used to enter EDD 4 is named "BIG MAC",
which is similar to the '"MERLIN" assembler written by Glen
Bredon (available from Roger Wagner Publishing Inc.).

The main purpose of us providing this listing, is to let
you see the "insides'" of a sophisticated 6502 computer
program for educational purposes. Buried in this listing
are subroutines for managing routines, text output
routines, hi-resolution graphic output routines, multiply
and divide routines, interfacing disk drives routines, plus
many more. Perhaps our routines will give you ideas for
creating your own.

The section on the PLUS card explains how it works and how
to interface it with your own 6502 programs.

Since every ''batch' of EDD disks are programmed
differently, this listing may not be an exact listing of an
EDD disk which you may own. For reference purposes, this
source code listing was printed out from the batch of EDD 4
disks recorded on April 23, 1986.

%% *% *%
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PLUS CARD TECHNICAL INFORMATION
AND SOFTWARE INTERFACING

The purpose of the PLUS card is to read the bits of data
coming from the disk drive and to make them available to
computer software. This is done by first taking eight bits
of data from the raw bit stream coming from the disk drive,
combining them to form a raw disk byte, at which time a flag
is set. Software detects the flag, reads the raw disk byte,
at which time the flag is cleared. And the whole process 1is
repeated until all the information is gathered. Using this
process, every bit of data coming from the raw bit stream
can be accurately read into the computer's memory.

The PLUS card has two valid memory locations in which

software can access. They are $C080,X and $C081,X where "X"
equals the slot number times $10. For example, if the PLUS
card has been installed in slot #5, "X" would need to equal
"$50" or if slot #7 was used, 'X" would need to equal "$70".

A description of EDD PLUS card memory locations are as
follows:

$C080,X contains the 8 bit raw disk byte.
(only valid if READY FLAG is minus)

$C081,X contains the READY FLAG.

Here is a sample routine, which takes one byte from the disk
drive (note: drive must already be ON, in the read mode, and
the read/write head must be located on the track which needs
to be read):

LDX #8850 ;Slot number of PLUS card.

CHKREADY LDA $C081,X ;See if READY FLAG is set.
BPL CHKREADY ;No, go back & check again.
LDA $C080,X ;Yes, take the byte.

To go one step further, here is a routine which takes $2000
bytes from the disk drive and stores them in memory
locations from $6000 through $7FFF (note: disk drive must
already be set up as before):

LDY #$60 ;Set up memory

STY S1 ;pointers to start

LDY #$0 ;storing at address $6000.

STY $0 ;

LDX #$50 ;SLot number of PLUS card.
CHKREADY LDA $C081,X ;See if READY FLAG is set.

BPL CHKREADY ;No, go back & check again.

LDA $C080,X ;Yes, take the byte.

STA ($S0),Y ;Store the byte in memory.
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INY ;Move pointer to point

BNE CHKREADY ;at next memory byte.
INC $1 ;If not at mem $8000 yet,

BPL CHKREADY ;g0 back and do again.

The first example below, is what a raw bit stream looks like
when a '"'normal" timing gap containing SFF disk bytes with 2
timing bits attached is read by the disk drive. Below this,
is what the disk bytes look like after they pass through a
""'standard" apple drive controller which "strips off'" all the
timing bits. Lastly, is what the raw disk bytes look like
after they pass through the PLUS card (from the raw bit
stream), which keeps all bits intact:

Raw bit stream coming from disk drive:
1111111100111111110011111111001111111100111111110011111111

Raw disk bytes read using the apple drive controller:
FF FF FF FF FF FF
11111111 11111111 11111111 11111111 11111111 11111111

Raw disk bytes read using the PLUS card:
FF 3F CF F3 FC FF
11111111 00111111 11001111 11110011 11111100 11111111

Since raw disk bytes read using the PLUS card are not
usually very useful in their '"raw' format, you will often
need to create a routine which separates the data bytes from
the timing bits. The routine which EDD uses to read the
disk and separate the timing bits is called '"DCCDUMP'", and
is contained in the "DRIVE ROUTINES" listing.

Although it is usually not very useful, it is, of course,
possible to read in a whole buffer full of raw disk bytes,
and then write them out without ever decoding or analyzing
them.

ADDITIONAL PLUS CARD PROGRAMMING INFORMATION:

When writing programs for use with the PLUS card, keep in
mind that one raw disk byte will be ready approximately
every 32 cycles (one bit in 4 cycles equals 8 bits in 32
cycles). If your routine doesn't read the raw disk byte
shortly after the READY flag is set, you will miss it. KEEP
YOUR LOOPS SHORT!

The book named ''Beneath Apple DOS'" has all of the detailed
information needed for accessing the disk drive through the
drive controller.

ek *% *k
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ESSENTIAL DATA DUPLICATOR 4 MEMORY ALLOCATION

$0000
$0100
$0200
$0400
$0800
$0C00
$17C3
$1D00
$2100
$2600
$2C2A
$3000
$4000
$7800
$B0OOO
SB100
$B200
$B300
$B400
S$B500
$B700

SOOFF
SO1FF
SO3FF
SO7FF
SOBFF
$17¢C2
S1CFF
S20FF
$25FF
$2C29
$2FFF
$3FFF
S$77FF
SAFFF
SBOFF
$B1FF
SB2FF
SB3FF
$B4FF
SB6FF
$BFFF

ZERO PAGE VARIABLES

STACK POINTER

MISC. POINTERS/VALUES

EDD LOADER

TEXT DISPLAY SCREEN

MAIN EDD ROUTINES

CHANGE PARAMETERS & BACK UP A DISK MODULE
SCAN DISK & CERTIFY A DISK OPTIONS MODULE
DRIVE SPEED & DRIVE EXAMINE OPTIONS MODULE
ANALYZE A DISK MODULE

CONTROL MODULE

TEXT TABLES & ADDRESSES

RAW DISK BYTE BUFFER

TIMING BIT BUFFER

PREANALYZE ROUTINE BUFFER

PREWRITE ROUTINE BUFFER

PROGRAM VARIABLE STORAGE BUFFER
PARAMETER BUFFER

PARAMETER BUFFER (reserved)

EXPANSION SPACE

DISK DRIVE ROUTINES MODULE

Kok *%* %%
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