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The word APPLE and the Apple logo are registered trademarks
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BAG OF TRICKS
A Super Disk Utility by the Authors of Beneath Apple DOS

$39.95

If you find BENEATH APPLE DOS useful, you should also find BAG OF TRICKS an important
help in examining and patching up your diskettes.

i i d the
BAG OF TRICKS is a package of four machine language subroutines which go far beyon
example programs in Appendix A of this book. User friendly and well da{_:umented. this disk
utility package is undoubtedly the best one available for the Apple 1, especially at the low price
of $39.95
The four programs and their functions are:

| A TH.A% ggmps and examines a raw track, either 13-sector or 16-sector, displays the internal
Apple diskette formatting information, and flags exceptions to standard formats.

2. INIT will reformat one or more tracks on diskette, while attempting to preserve any dataon
them. Both 13-sector and 16-sector formats are supported.

3. ZAP provides the basic capability to read, display, and update diskette sectors. More than
50 commands are available to assist the user in locating, comparing, and changing the data
on the diskette. Printer support, too. You won't believe how many useful options ZAP has.

4. FIXCAT automates the process of recovering a damaged catalog track. The diskette can be
searched for track sector lists, then the user can assign a name to !llu found by FIXCA
and restore them to the catalog. Entire catalogs may be restored in this way.

il i
If you have ever had a disk crash, you know what a good disk utility is worth. Beginners wi
ap‘;)raclale the "hand-holding” tutorials that will assist him in repairing his damaged diskettes,
and the experienced user will appreciate how fast and easily he can perform analysis and
repairs
BAG OF TRICKS requires a 48K Apple Il or Apple Il Plus.

CHAPTER 1
INTRODUCTION

Beneath Apple DOS is intended to serve as a companion to
Apple's DOS Manual, providing additional information for the
advanced programmer or the novice Apple user who wants to
know more about the structure of diskettes. It is not the
intent of this manual to replace the documentation provided
by Apple Computer Inc. Although, for the sake of
continuity, some of the material covered in the Apple manual
is also covered here, it will be assumed that the reader is
reasonably familiar with the contents of the DOS Manual.
Since all chapters presented here may not be of use to each
Apple owner, each has been written to stand on its own.

The information presented here is a result of intensive
disassembly and annotation of various versions of DOS by the
authors and by other experienced systems programmers. It
also draws from application notes, articles, and discussions
with knowledgeable people. This manual was not prepared
with the assistance of Apple Computer Inc. Although no
guarantee can be made concerning the accuracy of the
information presented here, all of the material included in
Beneath Apple DOS has been thoroughly researched and

tested,

There were several reasons for writing Beneath Apple DOS:

To show direct assembly language access to DOS.

To help you to fix clobbered diskettes.

To correct errors and omissions in the Apple documentation,
To allow you to customize DOS to fit your needs.

To provide complete information on diskette formatting,

kIO
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WERE SEVERAL REASONS FOR WRITING “BENEATH APPLE DOS”....
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When Apple Computer Inc. introduced its Disk Operating
System (DOS) wversion 3 in 1978 to support the new DISK II
drive, very little documentation was provided. Later, when
DOS 3.2 was released, a 178 page instructional and reference
manual became available covering the use of DOS from BASIC
in depth and even touched upon some of the internal workings
of DOS. With the advent of DOS 3.3, the old 3.2 manual was
updated but the body of information in it remained
essentially intact. Beyond these Apple manuals, there have
been no significant additions to the documentation on DOS,
apart from a few articles in APPLE user group magazines and
newsletters. This manual takes up where the Disk Operating
System Manual leaves off.

Throughout this manual, discussion centers primarily on DOS
version 3.3. The reasons for this are that 3.3 was the most
recent release of DOS at the time of this writing and that
it differs less from DOS 3.2 than one would imagine.
Wherever there is a major difference betwcen the various DOS
releases in a given topic, each release vill be covered.

In addition to the DOS dependent information provided, many
of the discussions also apply to other operating systems on
the Apple II and Apple III. For example, disk formatting at
the track and sector level is, for the most part, the same.
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CHAPTER 2
THE EVOLUTION OF DOS

Since its introduction, Apple DOS has gone through three
major versions. All of these versions look very much the
same on the surface. All commands supported by DOS 3.3 are
also supported in 3.2 and 3.1. The need for additional
versions has been more to fix errors in DOS and to make
minor enhancements than to provide additional
functionality. Only DOS 3.3 has offered any major
improvement in function; an increase in the number of
sectors that will fit on a track from 13 to 16.

DOS 3 - 29 June 1978
DOS 3.1 - 20 July 1978

The first release of DOS was apparently a victim of a rush
at Apple to introduce the DISK II. As such, it had a number
of bugs. With the movement towards the APPLE II PLUS and the
introduction of the AUTOSTART ROM, a new release was

needed.

DOS 3.2 - 16 February 1979

Although DOS 3.2 embodied more changes from its predecessor

than any other release of DOS, 90% of the basic structure of
DOS 3.1 was retained. The major differences between DOS 3.1

and 3.2 and later versions of DOS are listed below:

- NOMON C,I,0 is the initial default under DOS 3.2.
C,1,0 was the default under DOS 3.1.

- Input prompts (>,],*) are echoed when MON O is in
not under MON I as was the case under 3.1.

- When a DOS command was entered from the keyboard, DOS
executed it and then passed a blank followed by a carriage
return to BASIC under 3.1. Under 3.2 only a carriage
return is passed.

= Under 3.2, certain commands may not be entered from the
keyboard but may only be used within a BASIC program
(READ, WRITE, POSITION, OPEN, APPEND).

- Under 3.2, when LOADing an APPLESOFT program, DOS
automatically converts from APPLESOFT ROM format to
APPLESOFT RAM format if the RAM version of BASIC is in use
and vice versa.

= DOS 3.1 could not read lower case characters from a text
file; DOS 3.2 can.

MON

effect,
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will not. Under DUS 3.k, @NY ETLTLSHLS v w ee=— =

didn't exist, caused it to be created. This forced DOS 3.1 L
to then delete it if a new file was not desired. (LOAD XYZ
under 3.1 if XYz did not exist, created XYZ, deleted XYZ,

The initial DOS bootstrap loader was moved to $8

00 unde
3.3, It was at $300 under 3.2. In addition, assstored o:
the diskette (track 0 sector 0) it is nibbilized in the

m

and then printed the file not found error message.) Under
3.2, OPEN is allowed to create a file if one does not 4 :ags "?Y :; all other sectors under 3.3.
exist, but LOAD may not. Chia %il: PEND which caused it to position improperly if
- Under 3.1, exiting to the monitor required that the 3.3 was a multiple of 256 bytes long was fixed under
monitor status register location ($48) be set to zero g .
before reentering DOS. Under DOS 3.2 this is no longer e o ana o8 internally executed after every SAVE

necessary.

- The Read/Write-Track/Sector (RWTS) section of DOS disables
interrupts while it is executing. Under 3.1, RWTS could be
interrupted by a peripheral while writing to a disk,
destroying the disk.

- The default for the B (byte offset) keyword is 0 under
3.2.

- DOS was reassembled for 3.2 causing most of its
interesting locations and routines to move slightly. This
played havoc with user programs and utilities which had
DOS addresses built into them.

- Additional file types (beyond T, I, A, and B) are defined
within DOS 3.2, although no commands yet support them. The
new types are S, R, a new A, and a new B. R has
subsequently been used by the DOS TOOLKIT for relocatable
object module assembler files. At present, no other use
is made of these extra file types.

- Support was added under 3.2 for the AUTOSTART ROM.

- All files open when a disk full condition occurs are
closed by DOS 3.2.

= All 4 bytes are used in the Volume Table Of Contents
(VTOC) free sector bit map when keeping track of free
:::2::865 This allows DOS to handle up to 32 sectors per
. course, RWTS will only handl
h;rdware limitations, Y} HEORASK & RRSHeRs e, 5
- If a LANGUAGE CARD is present, DOS stores a zero on it
SE000 during bootstrap to Eorée the HELLO 5 -t
mast:r diskette to reload BASIC. PrOgra: o the
- DOS is read into memory from the top down (backwards
::derd3:3 :;ther than the bottom up. Its image is still
ored in e same order on the diskett
2551h0wever. ette (tracks 0, 1, and
-~ Additional programs added to the master diskette u
nder 3.3
include FID, a generalized file utility which allows
individual files or groups of files to be copied, MUFFIN,
a conversion copy routine to allow 3.2 files to be moved
to 16 sector 3.3 diskettes, BOOT 13, a program which will
boot a 13 sector diskette, and a new COPY program which
will also support single drive copies.

- Under 3.2, speed differe i
- As with each new release of DOS, several new programs were Ehelr v SP nces in some drives prevented
use together with the DOS COPY
added to the master diskette for 3.2. Among these was BES% orogtan was rewcitten undes 393 P:gqram- Because the
UPDATE 3.2, a replacement for MASTER CREATE, the utility longer applies .3, at restriction no
for creating master diskettes. UPDATE 3.2 converts a slave *
into a master and allows the HELLO file to be renamed.

DOS 3.2.1 - 31 July 1979

DOS 3.2.1 was essentially a "maintenance release" of DOS
3.2. Minor patches were made to RWTS and the COPY program
to correct a timing problem when a dual drive copy was done.
Additional delays were added following a switch between
drives.
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