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Softkey for.: .co vivis v v

Apple

Business Graphics

Apple Computers, Inc.

by Rich Etarip

B Reguirements:

L1 64K Apple

[ A blank disk

] A sector editor

J COPYA (on DOS 3.3 System Master)
L Apple Business Graphics diskette

When 1 was given the chance to try to
deprotect Apple Business Graphics, 1 almost
declined it. I told myself that it would probably
be a lost cause as far as deprotection not only
because it had been on COMPUTIST'S Most
Wanted List for about the past 3@ issues, but
also that it was protected by Apple Computer
themselves. One point I failed to realize was
that this was a 1981 release and back then, copy
protection schemes were not quite as advanced
and complex as they are today.

The Apple Business Graphics package
includes 4 diskettes:

1 The program disk called Apple Business
Graphics Plot

2 A backup copy of the program disk

3 A daa diskette which is not protected

4 A blank diskette

Apple Business Graphics Plot

The disk we will be working with will be the
program diskette: Apple Business Graphics
Plot.

The disk itself is easily copyable except for
Track 1 which even today’s bit copiers have
problems copying. Right then I thought I knew
what I was looking for. All I had to do was
search the disk for accesses to $SCO8C which
is the address to read a byte from the disk. From
there, I could easily find the nibble-count
routine and defeat it. The problem is that [
couldn’t find a nibble-count routine anywhere.

The next thing I did was remove the cover
from my disk drive so I could watch the drive
head. Then I booted up the copy I made. [
couldn’t even make a guess as to when Track
1 was accessed because it was going all over
the place and continually sliding back to Track
0. My guess was that Track 1 was accessed a
number of times during boot.

Then I booted the original diskette and
listened to the disk drive. I had only booted up

the original once before and this time I noticed
something that I had failed to notice before.

Almost right before the title page comes up,
the disk drive recalibrates. However, on the
copy I made, it doesn’t. That made me think
of a game [ had deprotected a couple of years
ago. It was copyable except for one track and
unless it encountered an error in reading that
track, it would not work. In order to find out
if this was the same case, I copied a protected
Track 1 from one of my game disks to the copy
of Apple Business Graphics and sure enough,
it worked fine.

Apple Business Graphics must encounter a
read error on Track 1 or it will not work
correctly, It would be simple to just make a
copy of the disk and then copy a protected track
to Track ] but we aren’t going to bother doing
that for a working backup copy.

My aim is not to find ways around the
protection, but to REMOVE the protection.
You can easily make copies of the disk with a
copier that ignores errors (such as the Locksmith
Fast Disk Backup) and when you boot the
copied diskette, it will appear to boot fine but
once it gets past the title screen 1t gives a PLOT:
NOT ON LINE crror. The reason it doesn’t
work is because of the check to Track 1.

What we have to do is find out where it reads
from Track 1. Their disk loading routine is
stored in the language card at SDO®) and this
can be found on Track 2 of the disk.

Take a look at Listing 1 which is a small
section of their loader. At SDISE is a JSR
$D324 followed by a BCS $D183. By trial and
error, | found this to be where the read error
from Track 1 is detected. If the carry flag is
set (Branch if Carry Set) upon return from the
subroutine at $D324, that means that there was
a read error.

If you look at Listing 2 you will see that
$D324 is the routine to read the address field
from the disk. If no read errors occur, the carry
bit will be cleared, but if it does encounter an
error, the carry will be set.

We are going to have to fool the loader into
thinking it has run into an error when it reads
Track 1. In other words, the carry bit must be
set when returning from the JSR $D324 at
$DISE. We could change the CLC (CLear
Carry) at $D37E to a SEC (SEt Carry) but it
wouldn't work correctly.

Remember, the routine at $SD324 is used for
reading all tracks from the disk and if we do
that, it will think that there was an error on
every track. The carry bit must be set ONLY

after reading Track 1. By further examination,
I found that the current track to be read is stored
in $3A4. Tt 1s basically simple now. Check if
$3A4 is $01. and if it is, set the carry bit so
it thinks there was an error in reading Track 1.

I looked through memory for available space
to write a routine and SDF®@ appered to have
just “garbage’ memory so | cleared out the page
{which is on Track 2 Sector F) and booted the
disk and it worked fine.

Next, I wrote a short routine at SDF@Q to
cause an error on Track 1 and tried the copy.
It appeared to work fine until it started using
the data disk and user disk. Then I was getting
errors. The problem here was that the routine
I wrote was not only causing errors on Track
| of the program disk but any Track 1 it tries
to read or write.

I had a simple solution to that problem
though. I simply modified my routine to store
an RTS at the beginning of itself after the error
was checked on Track 1 and the routine could
not be used anymore. I then booted the disk
again and tried it out. This time it appeared to
work fine up until 1 exited the disk format
section. It then went to load the main program
in again and it also checked for Track 1 again
and since my routine was no longer useable,
it crashed right there. Once again I knew what
I had to do. Find out where it begins reading
the program disk and remove the RTS that [
stored at the beginning of my routine earlier,

Well, I spent endless hours looking through
the code, making changes trying to find out
where the load begins. No luck at all. The code
for the loader was very complex and difficult
to trace and after a while, 1 finally gave up on
that idea. It appears that they use a different
routine to load in the program the second time
around and I couldn’t find it anywhere.

There was only one question running through
my mind at the time. **What is the easiest way
to tell two disks apart when you are reading
from them?'’ I kept asking myself that for quite
a while and finally it hit me. It was so easy,
and all this time I never even thought about it.

AllLT have to do is copy the program disk with
an odd volume number that neither of the other
disks would contain and then check for that.
That way, I can call my routine right after the
address field is read (which contains Volume,
Track, Sector and Checksum) and verify that
the volume is 5 before causing an error on
Track 1. As mentioned earlier, the routine to
read the address field is at $D324 and the JSR
$D324 is at $D18E. We will change this to a
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