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SOlttey lor........•........... Apple
Business Graphics

Apple Computers, Inc,

by Rich Etarip

• RtquirelllC'nts:

o 64K Apple
o A blank disk
o A sector edilOr
o COPYA (on DOS 3.3 System Master)
o App/~ 8u$i~u Grtlphirs diskelle

When I was given the chance to try 10

dcprotect Applc BU$;nt'u Gmphic$, I almost
declined it. I told myselflhat it would probably
be a lost cause a.~ far as dcprotoction 00( only
because it had been on COMPUTISrS Most
Wanted List for about the past 30 issues. but
also that it .....as prulccted by Apple Computcr
themselves. One point I failed to realize was
that this was a 1981 release and back men, copy
plOleCtion schemes were not quite as ad\'anccd
and complex as they are toda)'.

The Apple 8u.Jineu Graphic.$ package
includes 4 diskettes:
I The program disk called Apple Business
Graphics Plot
2 A backup copy of the program disk
3 A data diskcttc which is 00( protected
4 A blank diskette

Apple Business Graphks Plot
1bc: disk we will be working with will be the

program diskCllC: Apple 8u.Jincu Grophic$
Plot.

The disk itself is easily copyable except for
Track I "'"hieh even today's bit copiers hlH'e
problems copying. Right then I thought I knew
wlw I was looking for. All J had 10 do was
search the disk for accesses to SC08C which
is me address to read a byte from the disk. From
there. I could easily find the nibble-count
routiDe and defeat it. The problem is that I
rouldn'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 drh'e
head. Then I booted up the copy I made. I
couldn't even make a guess as to when Trad:
I was acces..~ because it was going all O\'er
the place and continually sliding back to Track
0. My guess was that Track I was aettssed a
number of timel'i during boot.

Then I booted the original diskeue and
listened to the disk dri\·c. I had only booted up

•

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

Almost right before the title page comes up.
the disk drive rttalibr:Ile5. How('\·er. on the
l"Opy I made. il doesn·t. That made me think
of a game I had deprotected a couple of }ear~
ago. It was rop)'able except for one track and
unless It el1COllntered an error in reading that
frOId, it would not .....ork. In order to find OUt
if this was Ihe same case. 1 copic:d a Prole<:ll-d
Track I from one of my game dISks to the copy
of Apple Busintss Graphin and ~ure enough.
II worked fine.

Appll" Busi,JeH Graphics must encounter a
rend error on Track I or if will not wurk
corrcctly. It .....ould be simple to JUSt make a
copy of the disk and then (:opy a protected track
to Track J but wc aren't going to bolher domg
that for a .....orking backup copy.

My aim is not 10 find wa)'s around the
protection. but 10 REMOVE the protection.
You can easH) make copies of the disk with a
ropier mat ignores errors (such as w Wchmirh
Fast Disk Bad.up) and .... hen )'OU boo! the
l'Opled diskeue, It .... ill appear 10 bout fine: bul

once it gets past the title screen It gives a PLOT:
NOT ON LINE error. The rea:>l.lO It dl)c~n'l

.....ork is because of the check to Track I.
What .....e have to do is find out .....her.:- II reads

from Track I. Th.:-ir disk loading roUline is
stored in the language cilrd at S~ and this
can De found on Track 2 of the disk.

Take a look :11 Li~ting I ..... hich is a small
section of their loader. At SDI8E is a JSR
S0324 follo.....ed by a RCS SO 183. By frialand
error. I found this to be where the read error
from Track I is detel1..'d. If the carry nag is
SCi (Branch if ClIrT) Set) upon return from the
subroutine at S0324. thai means that there ....~"s
a read error.

If you look at Listing 2 )'ou will sec that
SOJ24 is the routine to read the address field
from the disk. If 00 read crrors O«1Jr. the carry
bit .....ill be cleared. but if it docs encounler an
error. the carf)' will be sct.

We are going to ha\'e to fool the loader into
thinking it has run into an error when it reads
Track 1. In OIher words. the car!)' bit must be
sct when rcturning from the JSR $D324 at
$018E. We coold change the CLC (Clear
Carry) at SD37E to a SEC (SEt Car!)') but it
.....ouldn·\ work correclly.

RememMr. the routine at S0314 is used for
reading all tracks from the disk and if .....e do
that. it .....ilI think that there y,'as an error on
e\'cry track. The carry bit muSl be set ONLY
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after rcading Track 1. By further cxamin3tion.
I found ihltl the l'Urrent lrack to be read is stored
in $3A4. It IS basically simple no\\'. Check if
S3A4 is SOl. and if it is. set the carry bil so
il,hinks there .....as an crror in reading Track I.

(looked Ihrough memory for availabk: space
10 .....rite a routine and SOFOO appered to have
just ·garbage· memory so I cleared (lUI the page
(....·hich is on Track 2 Sector Fi and booted the
disk and It ....·orkcd fine.

Next, I 10\ rOle a short routine at SOFOO to
couse an error on Trolck I and tried the copy.
It appeared to .....ork fine until it starto:d using
the data disk and uscr disk. Then I .....as getting
errors. The problem hcre was that the mutine
I wrote was not onl)' causing errors on Track
I of the prugram di~k but any Track I it tries
to read or write.

I had a simple solution 10 Ihat problem
though. I simpl)' modified m}· routine to store
an RTS at the begilUting of itself after the crror
was checked on Track I and the routine cooJd
not be used In} more. I then booted the disk
again and tried it oot. This time it appeared 10
work fUle up unlil I exited the disk fonnat
section. It then .....ent to load the main program
in again and it also checked for Track I again
and since m}' routine was no longer useable.
it crasht'd right there. Once again 1 kne ..... what
I had to do. Find OUI where it begins reading
the program disk and remo\'c the RTS that I
stured at thc b.:'ginning of my rouline earlier.

Well, I spent endless hours looking through
the code, making changes tf)'ing to find out
where the load hegins. No luck aI all. The code
for the loader .....as \'ery complex and difficult
to lrace and after a .....hile, 1 finally ga\'e up on
that idea. It appears that they use I diffcrem
routine to load in the program the second time
around and I couldn't find it .n}'.....here.

There was only one question "'nning through
Ill}' mind allhe time. "What is the e&Siesl. y,·a),
to lell IWO disks apan when you ue readmg
from them?" I kepi asking myself that for qOite
a while and finally it hit me. lI .....as so easy.
and aU this time I never even thought about it.

Alii ha\'e to do is copy the program disk with
an odd volume number that neither of the other
disks would contuin and thcn check for thaI.
That way. I can call my routinc right after the
address field is read (.... hich conlains Volume.
Track. Sector and Checksum) and verify that
the volume is 5 before- causing .n error on
Track I. As mentioned earlier. the routine to
read the address fleld is at SD324 and the JSR
S0324 is at SOl8E, Wc .....iII change this 10 a
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