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LICENSE SUMMARY

This is a human-readable summary of (and not a substitute for) the
license, which appears on the following pages.

You are free to:

Share — copy and redistribute the material in any medium or
format

Adapt — remix, transform, and build upon the material

for any purpose, even commercially.

The licensor cannot revoke these freedoms as long as you follow the
license terms.

Under the following terms:

Attribution — You must give appropriate credit, provide a link
to the license, and indicate if changes were made. You may do
so in any reasonable manner, but not in any way that suggests
the licensor endorses you or your use.

ShareAlike — If you remix, transform, or build upon the
material, you must distribute your contributions under the
same license as the original.

No additional restrictions — You may not apply legal terms or
technological measures that legally restrict others from doing
anything the license permits.

Notices:

You do not have to comply with the license for elements of the
material in the public domain or where your use is permitted
by an applicable exception or limitation.

No warranties are given. The license may not give you all of the
permissions necessary for your intended use. For example,
other rights such as publicity, privacy, or moral rights may
limit how you use the material.
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Getting started

1. Getting Started

What can Diamond Edge do for you?

Congratulations, you have just purchased the most powerful set of disk
management, optimization, diagnostic, repair, and data recovery tools
available for Atari systems. Among the most frequently used and least
appreciated components of your computer system are your disks and
disk drives; that is, until something goes wrong. Diamond Edge
provides you with easy-to-use disk management, optimization,
diagnostic, repair, and recovery tools. With Diamond Edge you can:

Optimize your hard drive for reading or writing speed

Save, restore, and edit critical disk information to repair
damaged information or recover crashed hard disks

Validate the files on your hard disk with checksums or CRCs to
guarantee accuracy and detect file corruption

Test and repair the structure of your disks. Diamond Edge can
identify and repair an exhaustive range of disk problems and
can recover information even from very badly damaged disks

Map bad sectors on your hard disk to identify physically
damaged portions of your disks and mark them unavailable for
use. Diamond Edge will even repair and recover information
from any affected files

Recover deleted or damaged files

Obtain critical information about your disk status
Partition your hard disk

Zero, wipe, and unzero partitions

Copy partitions either as an image or defragmenting while
copying

Perform all of these functions on hard disks or floppy disks
Test and save critical disk data on bootup, using Diamond

Mirror. This makes possible the recovery of even fragmented
deleted files
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Installation

Before you may begin to use your new software you must complete the
installation procedure. Insert your Diamond Edge distribution diskette
into your floppy drive and double-click on INSTALL.PRG. In the
displayed dialog, please enter your name and address, the product
serial number and registration code (located on your distribution disk),
and the hard disk partition where you want to install Diamond Edge.
You also have the option of installing Diamond Mirror (we highly
recommend doing so).

When you have filled in the required information, click on Install to
begin the installation process. The installation program will then create
a folder called EDGE on the specified drive and copy all of the required
files to that folder. If you chose to install Diamond Mirror at this time,
it will be installed in the AUTO folder on your boot drive. You are now
ready to enjoy your new software. To begin using Diamond Edge, open
the EDGE folder on your hard drive and double-click on EDGE.PRG to
launch the program.

Included with your software distribution is an owner’s registration
card. Please take the time to fill it out completely and return it to
Anodyne Software TODAY! It is very important that we be able to
reach you to inform you of product upgrades and other Anodyne
Software news. A completed registration card is our only way to know
how to contact you. It is also a requirement to obtain product support
services.

What you need to know and do first

Diamond Edge is a very powerful program. However, if used
improperly, it can do as much harm as good.

IT IS IMPERATIVE THAT YOU READ THIS MANUAL COMPLETELY
AND CAREFULLY TO FULLY UNDERSTAND THE OPERATION OF
DIAMOND EDGE.

Items within the manual that you should pay special attention to are

preceded by a check mark /

‘/If you do not understand an operation or the consequences of any

program function, then take the time to refer to the manual for
clarification. Think before you click!
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Here are a few initial actions that you should take after you install
Diamond Edge.

‘/CAREFULLY READ THIS ENTIRE MANUAL

‘/Create an emergency diskette, as follows (this can help you recover
from many catastrophic disk situations):

e After installation, copy the EDGE folder from your hard disk to
an empty formatted floppy diskette, and label it DIAMOND
EDGE EMERGENCY DISK.

¢ Run Diamond Edge from the Emergency Disk.

e From the Undelete menu, select Save SCSI Mirror. Select all of
your SCSI devices and then click on Save SCSI info file.

e From the Undelete menu, select Save Disk Mirror. Select all of
your partitions and then click on Save.

e Quit the program and remove your Emergency Disk from the
floppy drive, enable the write protect tab, and then store it in a
safe place. You should update the disk mirror information
weekly and the SCSI mirror information whenever your
partitions change.

/CAREFULLY READ THIS MANUAL AGAIN!

‘/Think before you click! When in doubt, please re-read the
appropriate manual section. Remember that if improperly used, the
tools in this program can cause irrecoverable data loss. Always back up
your disk before performing any diagnostic or repair function.

/Backup your hard drive - FREQUENTLY! Diamond Edge will assist
you in recovering from many catastrophic disk situations and regain
speed through optimization; however there is NO substitute for a valid
up-to-date backup. To make this job as pleasant and as fast as possible,
we suggest that you use CDbackup or Diamond Back.
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2. The Anatomy of a Disk

The disk drives in your Atari system are as amazing and mysterious as
any part of your computer. The following is intended as a basic primer
to Atari disk structure. It does not represent an exhaustive or totally
comprehensive treatment, but is intended solely to provide enough
understanding of your disks to fully utilize the power of Diamond Edge.

A basic level of computer knowledge is required to fully understand
this section. The user should be familiar with basic storage elements
such as bits, bytes, and hexadecimal representation of numbers
(denoted by a leading 0x). If you are not familiar with these concepts,
we suggest that you refer to any good introductory programming book.

Disk Media and Interfaces

There are two basic types of disks that Atari systems can access: floppy
disks and hard disks. All of Diamond Edge’s functions are usable on
either type of disk. Floppy disks for the Atari come in 360K, 720K and
1440K capacities. To save repetition, we will mostly discuss disk
structures in terms of hard disk partitions, but you should note that the
disk structures on a floppy are analogous to those within a hard disk
partition.

Hard disks are the primary storage system for most Atari users. Unlike
floppy disks, hard disks are rigid platters that rotate over fixed heads.
The read/write heads never actually come into contact with the disk
medium, but ride on an extremely thin cushion of air. If the heads ever
do come in contact with the platters, for instance as a result of bumping
your hard drive, you will probably experience significant loss of data.
This is known as a head crash and can ruin your hard drive.

Atari systems communicate with the hard drive via an interface
protocol. On systems prior to the Atari TT, the interface protocol was
the Atari Computer Systems Interface (ACSI). This is similar to, but not
identical to the industry standard peripheral communication protocol
called the Small Computer Systems Interface (SCSI). Both the TT and
the Falcon support the SCSI interface directly (the TT also supports
ACSI).

Most hard drive manufacturers produce hard drives that communicate
with the host computer using the standard SCSI protocol. Because the
ACSI protocol is not exactly like the SCSI protocol, Atari ST systems
require a communication translator to convert the native ACSI protocol
to the standard SCSI protocol that the hard drive understands. This is
commonly referred to as a host adapter. A number of companies,
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including Atari, Supra Corp., ICD Inc., and Berkeley Microsystems
manufactured ACSI host adapters for the Atari.

Some older hard drive systems were built using IBM PC-compatible
MFM or RLL hard drives. These drives not only require the ACSI host
adapter to translate ACSI to SCSI, but also require an additional
communication translator to convert SCSI commands to MFM/RLL
commands. The two translations of commands combined with the
general poor performance of MFM drives make these systems extremely
slow.

Physical Sector 0

The basic unit of storage on a hard disk is the physical block or sector.
The standard size of physical sectors is 512 bytes. The most important
sector of all is physical sector 0. This is where the information is stored
that tells the hard disk driver how the drive is partitioned and how to
access the information stored on the drive. The hard disk driver
software reads this sector to determine the logical layout of the physical

disk.

The Partition Structure

The partitioning information appears in physical sector 0 in the
following format. All offsets given are in hexadecimal values from the
start of the sector.

Component Offset
Total Hard Disk Size 0x1C2
Partition 1 Structure 0x1C6
Partition 2 Structure 0x1D2
Partition 3 Structure 0x1DE
Partition 4 Structure 0x1EA

Start of Bad Sector List ~ 0x1F6
Size of Bad Sector List 0x1FE
Each partition structure contains the following information:

Component Size
Partition Flag 1 byte
Partition Identifier 3 bytes

Partition Starting Sector 4 bytes
Partition Size 4 bytes
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The partition flag defines whether the partition is active and whether
the partition is bootable. When set, bit 0 indicates the partition is active
and bit 7 indicates that the partition is bootable. Bits 1-6 are currently
not used.

The partition identifier is a three-character identifier that is used to
classify the type of partition. There are three standard types of
partitions recognized: GEM, BGM, and XGM.

A GEM partition is the original type of disk partition. The logical sector
size is the same as the physical sector size: 512 bytes. GEM partitions
can be as large as 16 megabytes under TOS 1.0 and 1.02, and 32
megabytes (with the right driver) under TOS 1.04 or above.

BGM stands for Big GEM partition. This format is used to create
partitions larger than a GEM partition. The TOS operating system has a
limitation on the number of allocation units that can be accessed in a
single partition. To circumvent that limitation, and to create larger
partitions, the logical size of these allocation units is increased. One
logical sector can contain many physical sectors. The logical sector size
is 512 bytes times a power of two; i.e. logical sectors can be 512, 1024,
2048, 4096, etc. bytes long. The hard disk driver software then converts
the request for a logical sector to the appropriate physical sector.

XGM stands for Extended GEM partition. The original Atari hard disk
specification as shown above was limited to 4 partitions per hard disk.
To get around that limitation, Atari introduced extended partitions.
The XGM entry points to a location on the hard disk where another
pseudo-physical sector 0 resides that describes the location and size of
additional partitions. These additional pseudo-root sectors can be
chained together to create as many partitions as are required.

Other partition types have been defined by a variety of different
operating environments outside of TOS. ACK and OOP are used as
identifiers for Spectre partitions. OS9 is used as the partition identifier
for the OS9 operating system.

The remaining entries in the partition structure pertain to the partition
size and location. The starting sector is the starting physical sector of
the partition. The partition boot sector always resides in the first logical
sector of the partition. The sector size is the total number of 512 byte
physical sectors in the partition.
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Vendor Specific Considerations

Several third party hard disk host adapter vendors developed an
extended partitioning scheme prior to the release of Atari’'s XGM
standard. In particular, Supra Corporation and ICD hard drives support
this standard. The basic difference is that these vendors allow up to 12
individual partition structures to be specified in physical sector 0
before an extended partition, as described above, is required. The
format of the partition information structure is identical, there are just
more allowed in each sector. The offsets of these additional partition
structures are as follows:

Third Party Partition Extensions
Component Offset
Partition 5 Structure 0x156
Partition 6 Structure 0x162
Partition 7 Structure 0x16E
Partition 8 Structure 0x17A
Partition 9 Structure 0x186
Partition 10 Structure 0x192
Partition 11 Structure 0x19E
Partition 12 Structure 0x1AA

It is important to note that an ICD or Supra hard disk driver can access
all of the partitions of a hard disk partitioned according to the Atari
standard. However, the converse is not true. An Atari hard disk driver
can only access the first four partitions on an ICD or Supra formatted
drive.

Inside a Disk Partition

The internal structure of a disk drive partition is really not as
complicated as it seems. It is organized via a controlling boot sector
that tells the hard disk driver how big the drive is and where to find
key partition information. Information about files and file attributes is
stored in directory sectors. The information about where files are
physically located in the partition is contained in the File Allocation
Table or FAT. A diagram of a partition is on the following page.
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Boot Sector
FAT #1
FAT #2

Root Directory

Data Storage Area

Subdirectory Programs, Data Files, etc.

The Boot Sector

The boot sector is one of the most important sectors in a partition. The
boot sector always occupies logical sector 0 of the partition. It provides
the hard disk driver with all of the parameters necessary to access
information in the partition. Most of the information in the Diamond
Edge Disk Information screen is derived from the boot sector. The items
in the boot sector and their significance are described below; all offsets
within the sector are given in hexadecimal.

Most of the information stored in the boot sector is coded in 8086 or
Intel format. For a word value, this means the first byte represents the
low byte of the word and the second byte represents the high byte of
the word. This is the opposite of a Motorola format word, which is
stored high byte first and low byte second. Atari systems use the Intel
encoding in the boot sector because the Atari disk structure is derived
from, and is compatible with, the IBM PC’s disk structure.
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Boot Sector Contents

Item Offset Length Comments

Branch to Code 0x00 2 bytes Used if bootable
Filler 0x02 6 bytes Manufacturer’s ID

24 bit Serial Number 0x08 3 bytes Used for media change
Bytes per Sector 0x0B 2 bytes Intel format

Sectors per Cluster 0x0D 1byte Generally 2

Reserved Sectors 0x0E 2 bytes Intel format

Number of FATs 0x10 1byte Generally 2

Root Directory entries 0x11 2 bytes Intel format

Total sectors 0x13 2 bytes Intel format

Media Descriptor 0x15 1byte Ignored by Atari BIOS
Sectors per FAT 0x16 2 bytes Intel format

Sectors per Track 0x18 2 bytes Intel format

Number of Sides 0x1A 2 bytes Intel format

Number of Hidden Sectors 0x1C 2 bytes Intel Format
Checksum Even out 0x1FE 2 bytes Used if Bootable

The first item that relates to the partition structure is Bytes per Sector.
If you look at this and find the value 0x0002, this is really 0x0200 or
512 bytes per sector. If the partition were a BGM partition, you might
find the low-byte/high-byte value 0x0008 at offset 0x0B. Decoded this
is 0x0800 or 2,048 bytes per sector. Remember that to get partitions
with higher capacities, TOS increases the logical size of the sectors.
Physical sectors are always 512 bytes.

The next item in the boot sector is Sectors per Cluster. Typically, there
are 2 sectors per cluster. A cluster is the basic disk allocation unit. All
space allocated to files is allocated in whole numbers of clusters and
the smallest number of clusters allocated to a non-zero length file is
one. For standard GEM partitions with 512-byte logical sector sizes,
this means that a small file will consume 1 cluster = 2 sectors = 1,024
bytes of disk capacity regardless of whether the file is 1 byte long or
1,024 bytes long. One of the disadvantages of BGM partitions is
inefficient disk utilization. The same 1-byte file that occupied 1,024
bytes on a GEM partition would occupy 4,096 bytes on a BGM partition
with 2,048 byte sectors.

The number of Reserved Sectors is the number of sectors reserved at
the start of the partition including the boot sector. This value is
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typically one. The number of File Allocation Tables is typically two;
these structures will be described in a later section.

The next entry is the maximum number of root directory entries.
Unlike subdirectories, the root directory has a fixed size. Since each
directory entry occupies 32 bytes, the number of logical sectors
occupied by the root sector can be calculated from this value. The next
entry is the total number of logical sectors in the partition. This
includes the boot sector, FAT tables, and root directory sectors. The
number of sectors per FAT is given in the next entry. The remaining
entries, Sectors per Track and Number of Sides, pertain to the physical
properties of floppy disks and are generally left as zero in the boot
sector of a hard disk partition.

With the data presented so far in the boot sector, the operating system
has all of the information required to calculate and locate specific
controlling structures, as follows. The sector numbering convention
always has the boot sector as sector 0. The starting logical sector of the
first FAT is then 0 + # of reserved sectors. The start of the second FAT
is # of reserved sectors + # of sectors per FAT. The start of the root
directory sector is # of reserved sectors + (# of FATs times # of sectors
per FAT). And finally the starting logical sector of the data storage area
is # of reserved sectors + (# of FATs times # of sectors per FAT) + #
of root directory sectors. All of the sectors allocated to the boot sector,
FAT tables, and root directory sectors are called control sectors; the
remaining sectors are called data sectors.

The File Allocation Table (FAT)

Now that we know where to find all of the control structures, it is time
to examine the most critical one. In fact, it is so critical that the
operating system maintains two independent copies of it to guard
against corruption and unrecoverable loss of data. The File Allocation
Table is used to store information about where files reside in the
partition and what space is available for use. Simply stated, the File
Allocation Table is a road map to tell the operating system where to
find the data for existing files, and where it can put new ones.

The value of each entry in the FAT is encoded. Atari TOS supports two
styles of encoding for the FAT: 12-bit encoding and 16-bit encoding. 12
bit encoding is generally used for small capacity (no more than 4096
clusters) storage media such as floppy disks and RAM disks because it
reduces the size required for the FAT. In this encoding scheme, two
FAT entries occupy three bytes, whereas in 16-bit encoding each FAT
entry occupies two bytes. Decoding a 12-bit FAT is quite complicated;
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however 16-bit FAT encoding is simply the Intel encoding (low byte-
high byte) described earlier.

The first cluster available for data storage is defined as cluster number
2. For each file, the value of each entry in the FAT is the next cluster
containing data for that file.

There are several special values that a FAT entry can have:

Special FAT Values
12-bit value 16-bit value Meaning
OXFFF OXFFFF End of File
0xFF7 O0xFFF7 Bad Sector
0x000 0x0000 Free Sector

The operating system uses the FAT to find where files are and to
determine where it can place new files. When a new file is added to the
partition, the operating system looks at the FAT to find the first FAT
entry with a value of 0. If the amount of contiguous free space is
insufficient to hold the file, then the operating system will look for the
next available free space (thus creating a fragmented file). This process
continues until enough clusters have been allocated to hold the file.
Based on this information, the operating system creates a FAT chain for
the file and makes the appropriate entries in the FAT.

Each file in the partition has an associated FAT chain. The FAT chain
is the structure that the operating system uses to locate all of the
clusters associated with a given file. For any given file, the value of
each entry in the FAT “points” to the next cluster belonging to that file
(the next cluster in the FAT chain).

As an example, suppose a file occupies clusters 10, 11, 12, 16, and 22.
The file’s FAT chain would look like this: FAT[10] = 11; FAT[11] = 12;
FAT[12] = 16; FAT[16] = 22; FAT[22] = OXxFFFF. The process of going
from FAT entry to FAT entry until you reach the end of the file is
called “walking the FAT chain”.

We now know how to walk the FAT chain, to locate all of the clusters
belonging to a file. But where do we start our walk? The answer resides
in the directory sectors.

11
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The Directory Sectors

The last special control structure used by the operating system is the
directory sector, which consists of multiple directory entries. There are
two types of directory sectors: the root directory and subdirectories.
The only differences between the root directory and subdirectories are
in expandability and location; the format of the directory entry is the
same in both.

The root directory is a control structure that lies outside of the “data”
area and is not expandable. When you partition your disk, the
maximum number of root directory entries is set and recorded in the
boot sector. On the other hand, subdirectories are really a special kind
of file with their own FAT chain. Space for subdirectories is allocated
as needed, lies within the data storage area, and consumes available
disk space. Although some versions of TOS limit the number of files in
a subdirectory that can be viewed from the desktop window, there is
essentially no limit to the number of files you can have in a
subdirectory.

Directory sectors contain multiple directory entries. Each directory
entry is 32 bytes long and contains all of the information about the file.
The elements of the directory entry are as follows:

Directory Entry Contents

Element Offset  # of Bytes
Filename 0x00 8
Extension 0x08 3
Attributes 0x0B 1
Reserved 0x0C 10
Time 0x16 2
Date 0x18 2
First cluster 0x1A 2
File size 0x1C 4

The first field contains the filename. This typically contains only
uppercase ASCII letters and numbers. If there are less than eight
characters in the filename the remaining places are filled with the
ASCII character 0x20 (space). The filename extension occupies the next
three bytes and is also filled with spaces if necessary.

Note that the dot in a file name is not stored in the directory sector but
is added by the operating system. Thus the filename READ.ME would
be stored as READ(space)(space)(space)(space)ME(space). When a file

12



The Anatomy of a Disk

is deleted, its directory entry is modified by changing the first character
of the filename to 0xE5.

The next field is the file attribute byte. It contains a bit code of the
attributes of the file. The meaning of the bits is as follows:

File Attributes
Bit Valueifset Meaning if set
0 0x01 Read Only
1 0x02 Hidden File
2 0x04 System File
3 0x08 Volume Label
4 0x10 Directory
5 0x20 Archive Bit
6 Reserved
7 Reserved

The value recorded in the directory entry is the result of “ORing” all of
the applicable attribute bits together. So the attribute byte for a read-
only hidden file that needs to be backed up (archive bit set) would be
0x01 | 0x02 | 0x20 = 0x23. A normal file has a file attribute of zero.
The next ten bytes of the directory entry are reserved for future use.

The next two entries are the file creation/modification time and date.
These entries are stored as bit encoded (to save space) Intel format
words. The next entry contains the answer to the question we asked
when discussing the FAT: where to start the walk of the FAT chain, i.e.
the number of the first cluster of the file. This is stored as an Intel
encoded word. The last element of the directory entry is the file size.
The file size is 4 bytes long and is stored as an Intel format long word.

In every subdirectory there are two special entries that are always the
first two entries in the directory: “.” and “..” The entry “.” represents the
current directory and contains all of the location information for the
current directory. The entry “..” represents the parent directory
(directory that contains a directory entry pointing to the current
subdirectory) and contains all of the location information for the parent

directory.

Space for subdirectories is allocated one cluster at a time. As
mentioned before, each directory entry takes 32 bytes of disk space. So
when the number of files added to the subdirectory equals (#of bytes
per cluster/32), another cluster needs to be allocated to the subdirectory
before any more files can be added. To expand a subdirectory, a free
cluster is found and the FAT chain for the subdirectory is updated to

13
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include that cluster. This process of expansion is essentially limitless
(subject to partition capacity).

It is important to note that the very process of expansion creates a
special kind of disk fragmentation: Directory Fragmentation. As the
directory is expanded, the added directory clusters are almost never
contiguous. This means that the operating system has to move the disk
head all over the partition just to get information about a single
subdirectory. Significant levels of directory fragmentation seriously
impact disk performance. You can detect directory fragmentation by
observing the order in which Diamond Edge’s fragmentation map is
generated.

Causes of Disk Damage

Damage to data on your disks can result from hardware failure,
magnetic media errors, software bugs, computer viruses, human error,
or acts of nature.

Hardware

Hardware is those parts of the computer that you can see and touch
such as the keyboard, mouse, disk drives, and the computer itself. Most
hardware failures do not result in permanent data loss. However, if the
device that failed was a disk drive the potential for data loss is much
greater. We need to distinguish between two types of drive failures:
permanent and temporary. A permanent failure means that nothing can
be done to recover the data because the disk cannot be accessed. The
read/write heads not moving is an example of this. This is quite
different from a temporary failure such as the destruction of the disk
partitioning information. With the tools provided by Diamond Edge,
you have a very good chance at full data recovery in the latter case.

Magnetic Media

Magnetic media are the magnetic disk materials that are used to store
your information. Media errors occur when there is an area of the disk
that does not hold the magnetic charge properly. Weak or damaged
disks often function completely normally until you attempt to read or
write data to the damaged areas. This can lead to an error condition
known as flipped bits. A bit can be a 1 or a 0. If the magnetic media is
weak, then a bit can be a 1 the first time it is read and change to a zero
the next time it is read. You can use Diamond Edge’s Map Bad function
with multiple passes to detect and mark bad sectors as unavailable for
use.

14
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If you detect bad media on a floppy disk, we recommend that you copy
the remaining information to another disk and throw the bad disk
away. Once disk media weakens you will continue to experience data
loss, often unrecoverable. Your data is worth more than the cost of a
new floppy disk.

Software and Viruses

Software-related problems consist of “bugs” in user applications,
conflicts between concurrently running applications, or computer
viruses. Bugs are defects in application software that can potentially
lead to disk damage. If a program “crashes” with one or more bombs
while writing to the disk, it can leave the disk in a corrupted state. If
this occurs, it is advisable to run Disk Medic immediately to assess any
possible damage.

Conflicts between concurrently running programs can occur even in
plain TOS systems, since TOS supports cooperative multitasking via
desk accessory (DA) programs. Bugs in an AUTO folder program or DA
can cause random crashes in an application program. If you suspect a
conflict, reboot your computer with no DAs or AUTO folder programs
active. Then add one DA or AUTO folder program at a time, rebooting
in between, until you identify the conflict. If a conflict causes a crash
you should run Disk Medic to assess any possible damage.

Computer viruses are another type of software threat to your disks.
Viruses enter your system through boot sectors of floppy disks or
attached to otherwise benign application programs. They become active
and spread throughout all of your disks each time the program or
triggering mechanism is run.

Human Error

Absolutely the most common cause of data loss is human error. This
can result from overwriting a newer version of a file with an older
version, accidentally deleting an important file, or performing a disk
operation that you didn’t really want to do. Diamond Edge provides
many tools to assist you in recovering from human induced loss of
data.

Acts of Nature

If the power goes off or power ‘spikes’ occur while performing disk
read/write operations, you will likely have a corrupted file or disk
structure. Never operate your computer when there is an electrical
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storm in your general vicinity. If you can see it or hear it, shut down
immediately.

Always ensure that you have a stable power source. Installing surge
protectors and line noise filters is an excellent protection against this
type of data loss. An Uninterruptible Power Supply (UPS) is even
better. Note that a surge protector on your electric line is not always
enough. If you have a modem connected to your computer then you
also need a surge protector on your phone line. Many a “surge
protected” computer system has been fried by surges coming over the
phone lines from lightning strikes.

The disk drives in your Atari system are as amazing and mysterious as
any part of your computer. This primer to Atari disk structures was not
intended to be an exhaustive treatment of the subject. We hope you
now have a greater appreciation for the complexity of disk drive
structure and enough understanding of your disks to fully utilize the
power of Diamond Edge.

If nothing else, we hope that this greater understanding of disk
structure convinces you of the high probability of eventually
experiencing disk structure corruption. The best protections against
disk structure corruption are regularly updated disk information and
mirror files and a current up-to-date hard disk backup.
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3. Using Diamond Edge

Preferences

General program preferences may be set through the Preferences item
under the File menu. These preferences are automatically set during
the installation process and you may modify them at any time. Various
function-related preferences are set via selecting or deselecting menu
items in the Medic, Optimize, and Undelete menus.

Diamond Edge Preferences

User | B0 Movice Warning | I MWhenever data loss is possible
node; [ 1 Expert mode 1 Hever

# of seconds to pause after Disk Hedic if no errors are found:
(Multiple Hedic or before Optimization). Blank = Mait for input

Path for info files, validation files, and error logs!:

L=

Cancel |

| Save preferences |

To save the current set of preferences, select Save preferences; to exit
without any modification to the current preferences, select Cancel.

/Note that all of the currently selected preferences are saved in the
configuration file. This includes options set by menu check marks.

User Mode

The User Mode defines the level of experience with disk functions that
you say you have. There are two levels: Novice and Expert. Although
all program functions are available to all users, you will receive
additional warnings and explanations of the effects of your actions if
you choose Novice mode. If you choose Expert mode, it is assumed that
you know what will happen when you select an action. Be certain that
you do!

Warning Mode

The Warning Mode affects the amount of warning that you will receive
before the program performs certain types of actions. There are two
types of warning modes: Whenever data loss is possible and Never.
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Note that even if you select Expert mode and Never warn, you will still
receive warnings before critical actions, such as repartitioning your
hard disk or zeroing drive C.

‘/Until you are very comfortable with the operation of Diamond Edge,

it is strongly suggested that you select both Novice user mode and
Warn whenever data loss is possible.

Medic Pause Delay

There are many situations (such as when no errors are found) where
automatic continuation after a Disk Medic pass is convenient. If you
enter a value (0 to 9) here, Diamond Edge will pause for that number of
seconds between displaying the Disk Medic Report and continuing
with the next task. If you leave the value blank, the program will
always wait for user input before continuing. The program will also
wait for user input if any disk errors are found during a Disk Medic
pass.

The Active Drive

When you start Diamond Edge, the basic disk information window is
displayed. At the bottom of the window is the window function block
or button bar shown below.

Actilve Driwve Disk Info Fras HMap Test Disk o Undelete All Info Frint
. — o % =% o0 |
518 |8 = =
— ] ]

Click/Fress Keg Alt=-I Alt=M Alt=-U Alt-A Alt=-F

There is one operating principle that applies to nearly every program
function: the Active Drive. The button bar contains a set of buttons that
operate on the Active Drive.

/ALMOST ALL PROGRAM FUNCTIONS ARE PERFORMED ON

THE ACTIVE DRIVE. The only exceptions to this rule are the SCSI
level operations and Disk-to-Disk copy operations.
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To change the Active Drive, select the Splect Active Drive
Active Drive icon in the button bar, and
click on the appropriate drive button
within the popup window. Alternatively,
you can switch active drives directly
from the main window by pressing the
keyboard letter corresponding to the
desired drive.

If your system contains a CD-ROM drive,
and the drive letter assigned to it is not
greyed-out in the popup window, do not
attempt to select it as the active drive. If you do, you will receive error
messages because the disk structures on a CD are not the same as those
on a hard disk. If you are using a current CD-ROM driver this will not
occur, since Diamond Edge will detect the presence of CD-ROM
drive(s) and automatically mark them as not selectable.

Online Help

Online help is available via the Help menu, or by pressing the
corresponding function key (F1 thru F5). When the help text is
displayed, the following keys control movement through the text:

e up/down arrow: move up or down a line
e shift-up/down arrow: move up or down a page
e Home: move to first line in help
e Esc: exit viewing
Alternatively, you may use the mouse for some of these functions:
e left button: move down a line

¢ right button: move down a page
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The Disk Information Display

When you select Disk Info from the button bar (or press Alt-I), critical
disk information is displayed for the Active Drive.

isk information for drive C
Provides information about your disk structure

Bytes per sector: 1024 FAT encoding: 16 bit
Sectors per cluster: 2 Sectors per FAT: bd
Bytes per cluster! 2048 Number of FATs! 2
Sectors per track: ] Start of FAT #1: 1
Tracks per cylinder: ] Start of FAT #Z; 63
Total sectors! 65333 Root sectors! 8
Control sectors: 136 Haximum root entries: 256
Total clusters! 32666 Start of root! 129
Data clusters: 32598 Start of data area: 137
Total bytes: 66760704

Used bytes: 7733120 8 20 40 60 80 100
Free bytes: 3027584 Percentage disk full

Active Drive Disk Info Frag Map Test Disk Undelete ALl Info Frimt

5ig [@] BE &5

ClicksFress Key ALt-I ALt -M ALL-T Alt-0 ALt-U Alt-A ALt-F

For a complete description of all of the items contained in this display,
please refer to "Inside a Disk Partition" in Chapter 2.
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The Disk Fragmentation Display

Selecting Frag Map from the button bar (or pressing Alt-M) will create
a visual display of the fragmentation level of the active drive, as well as
showing additional drive statistics. Fragmentation occurs when parts of
a file or folder become spread across a hard disk partition (or a floppy
disk) in different locations. This occurs as a normal by-product of
creating files, deleting files, and adding more files.

When a file is created, the operating system looks for free space on your
disk for the new file. When it finds some free space, it allocates the
space to the new file. When that space is filled up, the operating system
looks for additional free space. If that free space is not contiguous with
the currently used space, the result is a fragmented file. Files may
occupy multiple fragments, as dictated by the available areas of free

space.

Disk map for drive K
rovides information about your disk fragmentation leve

Humber of folders: 639
Humber of files: 7123
Fragnented files: 20

Avg Hfrags/fragfile: 3.300
Avg #frags/100K FF: 1,593

Si1ze and fragmentation distribution

Ed -
Loof  e=s
Files ==

15

ZK{ EK 10K ZOK EQK10@K {120@K
[ ]avs #ras <=1 File Size
1€ AvE fras (=2 3( Ava fraa €=4

-
€ Av3 fras == D 44 FAva frasd D: Fres= E: Used = Frasa One block = 2.2 clusters
Active Driuve D1zk InfFo Fras Map Test D1k Ooptimlze Undel=te All Info Frimt
S =2 = =]
<] | [H] —=1=
: ==
Click#Fress Ked ALt-I Alt-M Al%t-T Alt-0 Alt-uU Alt-A

As files are added and deleted, your disk will become very badly
fragmented. The end effect of disk fragmentation can be a significant
reduction in hard disk performance. The speed of hard disk reads and
writes will become slower, file searches, copies and deletes will take
longer. In fact, all disk operations will become significantly slower. The
degradation in performance occurs slowly over time and you may not
even notice it. Disk performance may not be much slower today than it
was yesterday, but it’s likely to be a lot slower than it was a month ago!

21




Using Diamond Edge

A unique feature of Diamond Edge’s fragmentation map is the way that
the visual display is generated. The fragmentation map is generated in
the order that an actual folder search would take. What you see is not
only the amount of file fragmentation on the drive, but also the amount
of folder fragmentation. If you have a heavily fragmented drive, you
might notice that the map fills in at seemingly random locations. This
demonstrates how hard your disk has to work to perform a simple
folder search.

The Disk Fragmentation Map also displays a number of useful drive
statistics and graphs that allow you to assess the fragmentation level of
your disk. For the purposes of the statistics, each interruption to the
consecutive assignment of clusters to a file is defined as one fragment.
So a file that is separated into two pieces on the disk has 1 fragment, a
file that is separated into three pieces on the disk has 2 fragments, etc.
A file that has all of its clusters consecutive on the disk has no
fragments.

The summary statistics shown include the total number of folders, the
total number of files, and the total number of fragmented files on your
drive. Additional information is provided for the fragmented files: the
average number of fragments contained in each fragmented file, plus
the average number of fragments contained in 100K bytes of
fragmented files.

The graph in the Disk Fragmentation Map display is a relative
frequency histogram showing the distribution of the sizes of files on
your drive and the average fragmentation level for each size class. Each
bar represents a range of file sizes and the height of the bar shows the
percentage of the total number of files on your drive that are in that size
category. The shading on each bar represents the average number of
fragments for files contained within that size category.

This information is useful in determining the level and severity of
fragmentation. It provides you with a quick summary of how much
fragmentation you have, where the fragmentation is, and what type of
files it affects. This information can be used to determine whether it is
necessary to optimize the drive to regain performance.
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The All Partitions Information Display

Selecting All Info (Alt-A) provides a list of the capacities of all of your
hard disk partitions, as well as the current usage. Total capacity, bytes
used, bytes free, and percentage bytes free are given for each partition
individually. The total for all your partitions is displayed at the bottom
of the All Partitions Information display.

isk information for all partitions
i Total Bytes Used Bytes Free Bytes ¥

66,760,704] 57,765,888 8,994,816
524,140,544)( I171,884,032| 152,256,512
524,140,544)( 128,258,560| 403,881,984,
524,148,544) 44,908,544| 479,212,000
524,140,544) 137,076,992| 487,063,552
927,810,960) 180,420,608] I47,389,952
527,818,560) 59,916,288| 467,894,272
527,810,560) 238,960,640 258,849,920
527,818,560) 191,643,648] 336,166,912

g | [ | | | e [ [ | [T (P [ D

Grand totals: 4.274 GB 1.382 GB 2,971 GB] 69.5

Active Drive Disk Info Frag Map Test Disk Optimize Undelete ALl Info Frimt

ClicksFress Key ALt-I ALt -M ALL-T Alt-0 ALt-U Alt-A ALt-F

/If you have some drive letters assigned to CD-ROM drives and you

are not using a modern CD-ROM driver, Diamond Edge may attempt to
access these drives as though they were hard disk partitions, resulting
in error messages.

Print

You can print out the information from any of the displays listed above
by selecting Print (Alt-P) from the button bar. It is a good idea to have a
printout of all your critical disk information for emergency recovery
purposes.
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4. Disk Diagnostics and Repair

One of Diamond Edge’s primary functions is to protect against, identify,
and repair damage to your disks and files. A wide variety of tools are
provided to assess the state of your disks and to repair them. Each tool
is designed to identify particular types of disk or file damage. The
regular use of all of these tools will provide you with excellent
protection against data loss and early warning of potential trouble.

File Validation

Creating Validation Files

The first disk protection technique is file validation. The process of file
validation involves the creation of a reference validation file. This is a
file that contains, for each file on the active disk, all of the file
attributes (name, date, time, size, etc.), plus a reference number that
represents the contents of that file. Diamond Edge provides both 16-bit
Cyclical Redundancy Check (CRC) and 16-bit Checksum methods of
calculating the reference number.

‘/When creating a validation file, note that creating and checking
checksums is marginally faster than doing the same for CRCs. However,
CRCs provide greater security, so in most cases we recommend the use
of CRCs, particularly on faster systems such as Falcons and TTs.

To create a validation file for the active drive, select Create CRC File or
Create v'Sum File from the Medic menu. By default, the Ignore
Program Headers option is set, which causes the CRC/checksum
calculation to exclude the first few bytes of each file. The purpose of
this is to ensure that changing just the execution flags of a program (e.g.
to make it run in TT RAM) will not cause a false validation error.

Whichever method you choose, the validation file will be automatically
created in the folder specified in the Preferences dialog. Validation files
are named DRIVE_X.VAL where X is the relevant drive.

Validating Files

The second part of the file validation process is to use the CRC or
checksum file to verify that the files have not become corrupted over
time. This is useful to perform on a periodic basis to determine if any
random data corruption has occurred on your disk. It is especially
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useful after you have had a major disk corruption/crash, in order to
determine what files were affected.

To perform a validation of the active drive, select Validate Files... from
the Medic menu. If a validation file for that drive exists in the default
location, it will be used; otherwise, a standard GEM file selector will be
displayed, prompting you for the reference validation file to use. After
the validation file is selected, you will be asked what action to take
when Diamond Edge encounters a file that is not in the reference
validation file. You may choose to automatically add the new file to the
existing validation file; to skip all new files; or to be prompted for
action each time such a file is encountered.

/At any time during the creation of a validation file, or during file
validation, you may pause the process to study the screen by selecting
Control-S; to resume the process, select Control-Q. You may abort the
entire process by selecting Control-C.

What to do if a Validation Error is found

‘/A file validation error occurs when the calculated CRC or checksum
value does not match the value stored in the reference validation file.
Each time this occurs the name of the affected file will be recorded in a
file named VALID X.ERR where X is the drive concerned. At the end of
a validation run, you will be notified if any errors were recorded.

‘/If a validation error is recorded, DON’T panic. After the validation

is complete, view the affected files recorded in the validation error file.
Even though a validation error is observed, you may not actually have a
corrupted file. Many programs (especially AUTO folder programs)
embed configuration information within the programs themselves.
When they update the configuration information, these programs often
do it in a way that doesn’t change the file’s size, date, or time stamp.
However, the bytes within the program have changed and this will
trigger a false file validation error. Other types of files that modify
themselves without updating the size, date or time stamp include some
database files and files from the Atari Resource Construction program.
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Testing Your Disk Structure

Diamond Edge provides the most comprehensive set of disk diagnostic
and repair tools for your Atari. Diamond Edge has the capability to
automatically detect and correct any type of disk structure problem and
return even heavily damaged disks to full functionality.

‘/As with all of Diamond Edge's functions, the Disk Medic can be

performed on either floppy disks or hard disk partitions. We strongly
recommend that you run Disk Medic on ALL of your hard disk
partitions at least once a week. Another way of performing the same
function is through the use of the Test option of Diamond Mirror: refer
to "Configuring Diamond Mirror" in Chapter 6 for further details.

Diamond Edge’s Disk Medic will check for (and correct if Fix is
selected) the following types of disk structure errors:

e Invalid Boot Sector: This sector tells the operating system what
the disk structure looks like and where to find things. If the
boot sector is invalid, then you will have to reinstall a valid
boot sector using the Install boot sector function before you can
continue (see Chapter 4).

e Inconsistent FAT #1 and FAT #2: If FAT #1 does not match
FAT #2 then you will be given the option to use one or the
other FAT for the Medic pass. FAT means File Allocation
Table; please see Chapter 2 for a full description.

e Invalid directories: A directory sector is either improperly
terminated (the next cluster entry in the FAT points to an
invalid cluster) or does not contain valid directory entries.
Invalid directories are truncated (if improperly terminated) or

deleted.

e Unreadable directory sectors: A directory sector could not be
read due to physical disk damage. Readable portions of the
affected directory sector chain are adjusted to eliminate the
unreadable portion; if no sectors are readable, the directory is
deleted from the parent directory.

e Illegal filenames: A filename contains one or more characters
that are not normally allowed. Illegal characters are replaced
with an X or left unchanged depending on user preference. An
illegal filename error is also triggered if there are two or more
files in the same directory with the same name.
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e Bad directory entries: An entry within a directory sector
cannot be recognized as a directory entry. Bad directory entries
are deleted.

e Inconsistent file size: The file size contained in the directory
entry does not match the number of clusters allocated for the
file on the disk. When fixed, the file size is adjusted to reflect
the number of clusters that the file actually occupies on the
disk.

e Bad FAT entries: An entry in the FAT points to an illegal or
nonexistent cluster. Files with a FAT chain containing a bad
FAT entry are truncated and their file size adjusted.

e FAT chain collisions: The FAT chains of two or more files
contain the same clusters. Independent copies of all affected
files are made, creating a valid FAT chain for each file. The
user will subsequently need to determine which of the affected
files were corrupted by the collision.

e Lost clusters: A cluster that is marked as allocated in the FAT
does not belong to any of the files currently on the disk.

One more statistic is listed in the Disk Medic report, but is not a disk
structure error: Bad clusters. This is the number of clusters in the FAT
that were previously marked bad, typically by partitioning software or
by the Map Bad Sector function of Diamond Edge.

Disk Medic Options

The actions of Disk Medic are controlled via options in the Medic
menu. If you select Auto-Fix Errors, Diamond Edge will automatically
correct all disk errors found during the Disk Medic evaluation of the
active drive. A log of all errors found will be written to the file
MEDIC_X.ERR where X is the active drive (Disk Medic error files are
saved in the folder specified in the Preferences dialog). After the Disk
Medic pass, you may view the error file for information on what errors
were found and fixed. Error files are for information only and may be
safely deleted after exiting Diamond Edge.

‘/If you do not select Auto-Fix Errors, Disk Medic will perform a test

pass on the active drive first. If errors are found during the test pass,
Disk Medic will then pause and allow you to view the error file from
the Disk Medic Report to find out what errors were found and what
files are affected. At this point you may either cancel without fixing the
errors or instruct the Disk Medic to fix the errors in a second pass.
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One of the types of disk error that Disk Medic can fix is illegal
filenames. Filenames that contain characters other than A-Z, 0-9, or _
(underscore) can cause problems for some programs. However, some
people cherish the ability to create file names like ©1992.81 or
'READ.ME!. Use the Ignore Illegal Names option to have Disk Medic
ignore illegal filenames; otherwise illegal filename characters will be
replaced with X, so IREAD.ME! would be changed to XREAD.MEX.

It is possible for clusters on a drive to be marked as in use, but not to be
assigned to a file. Such clusters are known as lost clusters, and can be
created by application errors. When you select Save Lost Clusters, any
lost clusters will be saved to files named LOSTnnnn.DAT (where nnnn
is a four digit number) in the root folder of the active drive. Otherwise,
the data in lost clusters will be discarded (the clusters will be returned
to the pool of available clusters).

‘/We highly recommend that you save lost clusters. You can examine
the information in the lost clusters data file(s) and may be able to
recover the lost information, particularly if the lost information is plain
text. If you cannot recover the information (or choose not to do so), you
may safely delete the LOSTnnnn.DAT files after exiting Diamond Edge.

The final Disk Medic option is Visual Update. As Disk Medic runs, if
Visual Update is set, the part of the partition being examined is
displayed in the graphic window. Areas with errors are displayed in
red (cross hatch on a monochrome display). If you turn Visual Update
off, the testing process will be slightly faster but you will not be shown
the locations of the errors.

Running Disk Medic

To start Disk Medic on the active drive, select Test Disk Structure from
the Medic menu. Remember
that the drive you are testing is

the Active drive. If you want to

. ._
test more than one drive in a

single pass, select Test o it e
Multiple...: the Test Multiple :

selection dialog will then be Lé] L%J —
displayed. Select all of the e ;
drives that you want to run
Disk Medic on, and then click | [__Cancel | | Test ]
on Test.

Test Hultiple Drives

After you have started Disk Medic on the active drive, the Disk Medic
operation screen will be displayed. The program first validates the
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integrity of the boot sector and verifies that FAT #1 equals FAT #2. If
FAT #1 does not equal FAT #2 then you will be asked to select one or
other of the FATs for the Medic pass. If you had previously selected
Auto-Fix Errors you will be given the option to turn Auto-Fix off.

‘/When FAT #1 does not equal FAT #2, it is ALWAYS a good idea to

run Disk Medic with Auto-Fix turned off, using each FAT in turn. Then
you should examine the disk errors resulting from the use of each FAT
and select the FAT that produces the least number of disk errors.

Disk Medic will then examine the entire partition structure looking for
errors. As the pass proceeds, the part of the partition being examined is
displayed in the graphic window, if you have Visual Update selected.
Areas with errors are displayed in red (cross hatch on a monochrome
display). If you turn Visual Update off in the Medic menu, the testing
process will be slightly faster but you will not be shown the locations
of the errors. When the Disk Medic pass is complete, the Disk Medic
report screen will be displayed.

Disk Medic Report

Testing the structure of drlue H
Checking for problems that could lead t data s
Diamond Disk Hedic Report ’

Disk error tupe Count

FAT #1 = FAT #H2 0K
Invalid directories ]
Unreadable dir sectors ]
Illegal filename ]

Bad directory entries 3272
Inconsistent file size
Bad FAT entries

FAT chain collisions

Lost clusters

Bad clusters

Disk errors must be fixed

]Fix N0 || View || Cancel ||E|= Fres li‘:ox

= Froblem ©Ons block = 3.2 clusters

Active Drive Disk Info Frag Map Test Disk opt ze= Undelete ALl Info

(=]  BE (@] <

ClicksFress ALt-I ALt -M ALL-T Alt-0 ALt-uU Alt-A ALt-F

The Disk Medic Report gives the total number of each type of disk error
(as described above) found on the active drive. If Auto-Fix was
selected, any errors detected have already been corrected during the
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Disk Medic pass. This is indicated by the message Disk Errors Have
Been Fixed on the Report Screen. If Auto-Fix was not selected, and
errors were detected, this is indicated by the message Disk Errors Must
Be Fixed and the appearance of a Fix Now button on the Disk Medic
report screen.

‘/Any errors detected and the files they affect can be viewed from the

Disk Medic Report screen by selecting View. If Auto-Fix was not
selected and you want to fix the disk errors, then select Fix Now from
the Disk Medic Report screen. This will start another Disk Medic pass
that will fix all of the disk errors. If you do not want to fix the errors
now, select Cancel. If no errors were found, or after they have been
fixed, select Continue.

Mapping Bad Sectors on Your Drives

Over time, portions of a hard disk drive may become unusable. This
may be due to weakened magnetic media or physical damage to the
disk surface. Regardless of the cause, bad sectors can result in loss of
data and disk corruption. The Map Bad Drive function is designed to
identify areas of your disk that are potential problems and mark them
as unusable.

You may Map Bad on either just the active drive or on multiple drives.
The status of the Auto-Fix option in the Medic menu selects whether
bad sectors are automatically marked bad or just recorded for review.
When you select Map Bad Drive from the Medic menu the Bad Sector
Mapping Preferences Dialog is displayed. Three types of Bad Sector
Mapping are available:

e Read-Read Non-destructive: This method reads each sector of
the active drive twice and compares the data. If there is a
difference, that sector is identified as bad. The data already
existing on your hard drive is not affected.

e Read-Write-Read Non-destructive: This method reads each
sector of the active drive and writes it back to the same place.
The sector is then re-read and compared to the data originally
read. If the information differs, that sector is identified as bad.
Data in sectors that are not found to be bad is not affected.

e Write-Read Destructive: This method writes a quasi-random
bit pattern to each sector of the active drive and then reads that
sector back. If the information read back is not the same as the
bit pattern that was written, then that sector is marked as bad.
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This is a destructive test: all data existing on the drive will be
destroyed.

‘/These methods are listed in increasing order of effectiveness and
increasing order of risk. Read-Read is the least effective method but no
data is ever written, so even data in marginally bad sectors will not be
lost. Read-Write-Read is the most effective non-destructive method,
but it has a very small chance of one sector data loss if you have a bad
sector where the data can still be read, but goes bad when written to.
Write-Read is the most effective method of detecting bad sectors, but
all data existing on the drive will be lost (hint: back up your data first
with CDbackup or Diamond Back).

/REMEMBER TO TURN OFF ALL DISK CACHING BEFORE DOING
A BAD SECTOR MAP OF YOUR DISK!

Performing multiple bad sector mapping passes can increase the
effectiveness of all methods. Many bad sectors are simply weak sectors
that sometimes operate correctly and sometimes produce checksum
errors when reading or writing. These types of sectors may not be
properly identified as bad if you just perform one bad map pass. The
number of passes that you want to perform is entered in the Mapping
Bad Sectors preferences dialog. Note that the more passes you specify,
the longer it will take to complete the process. When you are ready to
begin mapping bad sectors, select Map bad sectors now.

Map Bad then examines the entire drive looking for errors. As each
pass proceeds, the part of the disk being examined is displayed in the
graphic window. Areas where errors are detected are displayed in red
(cross hatch on a monochrome display). When Map Bad is complete,
the Map Bad Report screen is displayed.

Map Bad Report

The cluster numbers corresponding to each bad sector found are
displayed in the Map Bad Report screen. If Auto-Fix was not selected
and errors were detected, this is indicated by the message Disk Errors
Must Be Fixed and the appearance of a Fix Now button on the Map Bad
Report screen. Selecting Fix Now from the Map Bad Report screen will
mark the bad sectors as unavailable for use and launch a Disk Medic
pass that will fix all of the disk errors. If you do not want to mark the
bad sectors as unavailable for use, then select Cancel.
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Partitioning Your Hard Drive

NOTE: this function requires an installed SCSIDRV driver. If not
available, the corresponding menu entry will be greyed-out.

Physical hard disks are divided into one or more smaller logical disk
drives, commonly referred to as partitions. A single physical disk drive
can have many partitions. In general, the performance of your disk can
be improved by splitting your disk into a greater number of smaller
partitions. The operating system imposes a limit on the total number of
active partitions on all your physical disk drives (in standard TOS this
limit is 14).

‘/In order to partition your hard disk, Diamond Edge must access
sectors outside the normal hard disk partitions. To do this on all of the
many Atari-compatible systems available, Diamond Edge uses the
SCSIDRYV interface. This interface must be provided by other software
in your system, such as the well-known hard-disk driver HDDRIVER. If
you do not have a SCSIDRV driver on your system, the partition
function will NOT be available.

Diamond Edge provides a full-featured disk partitioning system that
supports both the Atari Disk partitioning standard as well as third party
partitioning standards such as Supra, BMS, and ICD. You can
completely change your disk partitioning scheme, just change one
partition, hide and wunhide secret partitions, save and restore
partitioning information. The flexibility of creating a new disk structure
or modifying old ones is unlimited.

Selecting the SCSI Drive to Partition

After you select Partition Hard Disk, Diamond Edge will query the
SCSIDRV driver for Select SCSI device

installed hard disk | ID,LUN Device

devices on  the | g g TpH  DORS-32168 1% | [Rescan
system buses. The 9 8 QUANTUM FIREBALL_THZ118S Bestn
devices found will
be displayed in the
Select SCSI device
dialog. Select the
device you wish to
partition and click || Partition SCSI device | [Ccancel ]
on Partition SCSI
device; physical
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sector 0 of the hard disk will then be read into memory. If valid
partitioning information exists in sector 0 it will be displayed as the
basis to begin the partitioning session.

‘/We strongly suggest that you consult Chapter 2 of this manual
before attempting to use this function. This will give you the basic
understanding of disk and partition structure necessary to fully utilize
this function.

Disk Partitioning Options

The information displayed for each partition includes the starting and
ending physical sectors, the size of the partition in physical
sectors/Megs, the type of Partition GEM/BGM, etc.,, whether the
partition is active, and whether the partition is bootable. The total size
of the hard disk and remaining available space is also displayed.

: Partition hard disl
r SCSI id 8 lun B

Disk Fartitiorina Tools

Size Tupe On Boot €% = member of an XGM chaind
1 2 130668 13355?| BGH « [_Split | [ Haximun |
Z 138663 1154685 1824817 BGH  _
3 1154686 2178702 1@24817 BOM + - [ Clear | [ Reset |
4 2178784 32082719 1824816 BOH¥  _
5 32082721 4226723 1824803  BOME  _ [__ATARI | [ TOS 1.84
5 - - = Displad partition size 1nd
7 —_ - -
8 — - -
3 i - = Total disk zized 4226725
10 - - - Avallable size: i
11 —_ - -
g T T — - - Recalculate available
I Install and rebuild all I I Install partiticn info only I I Load I I Print I

I Install and rebuild one I I Install boot sector onld I I Save I | Cancel |

When entering information into the partitioning dialog, there are three
basic editing modes: Start/End sectors, Size, and Partition Type. The
current editing mode is displayed at the bottom of the partition
window. To change fields within an edit mode, you may use the usual
Arrow and Tab keys. You may also move the mouse pointer to the
desired field and click the left button; this also serves to change edit
modes.
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‘/As you edit your partition definitions, there are two basic rules to
remember regarding the sizes and locations of partitions:

1. Partitions must be sequential, e.g. the start of partition #2 is the
next sector following the end of partition #1, and

2. You cannot create partitions whose total size exceeds the size
of your hard disk.

Disk Partitioning Tools

The following partitioning aids are provided to expedite the task of
partitioning your disk:

e Display Size Mode: You can select to have the disk and
partition size information displayed in either Sectors or
Megabytes (MB). Diamond Edge displays Megabytes consistent
with the ICD definition of 1 MB = 1,000,000 bytes. Note that
this differs from the usual Atari definition (1 MB = 1,048,576
bytes).

e Split: Selecting split will split your hard disk into a number of
partitions of equal size. You will be prompted for the number
of partitions to create. An easy way to partition your hard disk
into one large partition is to split the disk into one partition.

e Maximum: Selecting this option will divide your hard disk into
multiple partitions of the maximum allowable size, according
to the ROM version that is currently selected via the TOS xxx
button (see below). For a ROM version of 1.00, the partition
type will be GEM, with a size of 16MB: this is suitable for small
hard disks only. For other ROM versions, the partition type will
be BGM. In either case, an additional partition will be created
containing any excess hard disk space.

e Clear: Selecting this option will clear all entered partitioning
information.

e Reset: This option will reset the displayed partitioning
information to the original information read off the hard disk.

e ATARIV/ICD: Selecting this button will toggle the state of the
extended partitioning mode. If ATARI is selected, extended
partitions (more than 4 partitions on the same hard disk) will
be set up in accordance with the Atari extended partition
standard. If ICD is selected, extended partitions will be set up
according to the ICD/Supra extended partition standard. Please
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refer to “Physical Sector 0” in Chapter 2 for a description of
extended partitions.

TOS xxx: Selecting this button will switch the state of the ROM
dependence mode. If TOS 1.00 is selected, then partitions (both
GEM and BGM) will be limited to 32,767 sectors. These disks
will be readable on any TOS system regardless of ROM version.
If you select TOS 1.04, partitions may include up to 65,535
sectors; these disks cannot be accessed by TOS 1.00 or 1.02.
Selecting TOS 4.00 will allow logical sector sizes up to 16384
bytes; these disks cannot be read by versions of TOS lower than
4.00 (although they are accessible if you use MagiC, MiNT, or
BigDOS).

Recalculate Available: At any time during your editing session
you can recalculate the amount of available space on your disk.
You can either click on the Recalculate Available button or
press the Return key to update the available information. All of
the currently selected options are taken into account and some
of the partitions may begin in a slightly different place after
recalculation. This is due to the different control sector
requirements of the different extended partitioning methods.

Load: This allows you to load previously saved partition
information files. One use of this is to partition a new disk "just
like" another disk. Once loaded, the information is fully
editable.

Print: This option will print a copy of the currently displayed
partition information on your printer; we recommend that you
use this whenever you partition a disk. Although the
partitioning information in physical sector 0 is not frequently
lost, the impact of such an event is very severe! You should
always have a printout of your partition parameters, plus a
SCSI mirror file saved offline (e.g. to a floppy disk).

Save: You can save the currently displayed partitioning
information to a file for future reference or installation. This
option creates a SCSI information file in the same format as
that created by the Save SCSI Mirror function of the Undelete
menu.

Cancel: If you have not performed any other action, then
selecting Cancel will return you to the Diamond Edge main
window. However, if you have installed partition information,
or rebuilt one or more partitions, then selecting Cancel will
perform a cold boot of your system. This is required for the
operating system to become aware of the new disk structure.
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For each partition, you can specify whether it is to be active or inactive,
by clicking on the appropriate line in the On column of the partition
display. A check mark (v)) indicates that the partition is active.
Diamond Edge allows up to 64 different partitions to be installed on
each disk. However, GEMDOS only allows a total of 14 active partitions
(C thru P) on all your hard drives. One use of extra partitions is as
"Secret" partitions, which can be activated by changing their Active
status and using the Install Information Only option to activate them.

You may also specify which partition is bootable by clicking on the
appropriate line in the Boot column of the partition display. A check
mark (v') indicates that the partition is bootable. Only one bootable
partition per physical disk is allowed, and partitions within an XGM
extended partition may net be made bootable.

Disk Partitioning Actions

After you are satisfied with the partitioning information currently
displayed, you have the following action choices:

e Install and rebuild all: Use this option to repartition your
entire hard disk. The current disk partitioning information will
be installed and all partitions will be rebuilt. ALL EXISTING
DATA ON THE ENTIRE HARD DISK WILL BE LOST.

o Install and rebuild one: This will install the displayed partition
information and rebuild one specified partition. When
rebuilding a partition, Diamond Edge creates a boot sector, two
FATs and a root directory on the specified partition and then
initializes them. ALL EXISTING DATA ON THE AFFECTED
PARTITION WILL BE LOST.

‘/If you accidentally rebuild a partition and need information

that was previously in that partition, you may be able to
recover it by reinstalling the old partitioning information and
reinstalling the disk information from a saved Disk Mirror file.
Please refer to “Restoring Disk Information” in Chapter 7 for
further information.

e Install partition info only: Select this option if you only want
to install the current partition information without rebuilding
any partitions. This can be used to change the activation status
of hidden partitions, or to reinstall the partition information
after a hard disk crash without changing any of the data in the
hard disk partitions.
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Install Hew Boot Sector

This option should only be used to
install a valid boot sector on a
partition with a damaged boot sector.
Read the manual carefully before use.

Install a valid % %gri boot sector

on partition number: [Z]

| Install boot sector | | Cancel |

Install boot sector only: This option should be used only to
install a valid boot sector on a partition whose boot sector has
been damaged. When you choose this option, a dialog will give
you the choice of installing an Atari or ICD boot sector. You
must install the same kind of boot sector as was originally
there, or you will not be able to access the information on this
partition after completing this operation.
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5. Optimizing Your Drives

As you use your Atari, files and folders become scattered around your
hard disk in different locations. When you ask your computer to read or
write data, it has to look harder and move farther to complete the
request. This significantly degrades the performance of your hard disk.
Disk optimization, also referred to as disk defragmentation,
reorganization, and file remapping, involves the reorganization of files
on a disk to improve the disk performance.

‘/File fragmentation occurs when parts of files become spread across

your disk in different locations. This is a normal by-product of the
everyday process of creating files, deleting files, and then adding more
files. When a file is created, the operating system looks for free space
on your disk for the new file. When it finds some free space, it allocates
the space to the new file. When that space is filled up, the operating
system looks for additional free space. If that free space is not
contiguous with the currently used space, the result is a fragmented
file. Files may occupy multiple fragments, as dictated by the available
areas of free space. Accessing a fragmented file is much slower than
accessing an unfragmented file. Since a folder is just a special kind of
file, folders can also become fragmented.

As files are added and deleted, your disk will become very badly
fragmented. The end effect of disk fragmentation can be a significant
reduction in hard disk performance. The speed of hard disk reads and
writes will become slower, file searches, copies and deletes will take
longer. In fact all disk operations will become significantly slower
because the disk head must travel to many locations on the disk to
complete each read or write request.

‘/Disk head movement is the slowest component of any disk
operation; hence minimizing the amount of disk head movement is
critical to disk performance. The degradation in performance occurs
slowly over time and you may not even notice it. Performance may not
be much slower today than it was yesterday, but it’s likely to be a lot
slower than it was a month ago! Regular optimization will ensure that
your drives are always operating at their fastest possible speed.
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Optimization Methods

Diamond Edge offers two optimization methods: Full Optimization,
and Compress Free Space. You choose the desired optimization
method under the Optimize menu. Depending on your individual
requirements, either of these methods can be used effectively to help
maintain your hard disk at peak operating performance.

Full Optimization provides complete optimization of a drive. First, all
of the sectors of a given folder are consolidated, then each file within
the folder is defragmented, then all of the files within a folder are
located consecutively on the disk. Actually this happens all at once,
but the result is complete and total optimization: subdirectory clusters
are contiguous, all of the file clusters are contiguous, and all of the files
within a subdirectory are located consecutively on the disk. Diamond
Edge’s state of the art disk optimization algorithm is the fastest, by a
significant margin, of any algorithm available for the Atari.

Compress Free Space eliminates free space from the area of used space
by moving it all to the end or beginning of the drive. If there is any free
space within the allocated space on the drive, it will be eliminated.
Compress Free Space does not defragment files or folders; it simply
moves data between clusters so there is no free space within the
allocated area. This essentially segments the drive into two areas: all of
the used space is together and all of the free space is together.

The main reason to use Compress Free Space rather than Full
Optimization is speed. Even with the speed of the full optimization
algorithm, compressing free space is generally a great deal faster. This
is especially true if the disk was previously fully optimized. And, as
long as you compress free space regularly, you will reduce the chance
of files becoming fragmented in the future since the free space will be
contiguous.

‘/We recommend that all disks be fully optimized when you first
receive Diamond Edge. Then you can use the compress free space
option to keep the free space contiguous between performing full
optimizations. Use the disk fragmentation maps and statistics to assist

you in determining the level of disk fragmentation on each of your
disks.
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Optimization Priority

Diamond Edge provides two optimization priorities: Prioritize Reading
and Prioritize Writing. You select the desired priority by choosing the
appropriate entry under the Optimize menu. The basic distinction
between the two priorities is where the allocated space is moved.

If you select Prioritize Reading, all of the allocated space will be
moved to the beginning of the partition. This will improve the reading
performance of the disk because all of the clusters assigned to files and
folders will be physically closer to the FAT tables, significantly
reducing the amount of disk head movement required to find and then
read a file. Since disk head movement is the slowest component of any
disk operation, the amount of disk head movement is critical to disk
performance.

‘/In addition to the normal optimization function, performing a read
priority full optimization of Drive C will move all of the files contained
in the AUTO folder and root directory sectors to the very start of the
partition (since the user has typically arranged the files in the AUTO
folder in a specific sequence, the order of files within the AUTO folder
is never changed). This can dramatically speed up the boot process.

If you select Prioritize Writing, all of the allocated space will be moved
to the end of the partition. This will improve the writing performance
of the disk because the free cluster entries in the FAT tables will be at
the start of the tables, and all of the free space will be physically close
to the FAT tables. The operating system will not have to work very
hard to find the free space and when it does the disk head will not have
to move very far to write the information.

‘/We highly recommend read optimization for your boot partition
(normally C:). Beyond that, the choice is dependent upon how you use
your disks and your personal preference. In practice, most modern hard
disk drives are fast enough that either method will provide good
performance, and you may wish to base your choice on other
considerations. For example, backup programs that create image
backups (such as CDbackup by Anodyne Software) may require more
space for the backup if you choose Prioritize Writing.

The graphic on the next page shows the end results of the two methods.
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Other Optimization Options

Optimization of a drive that contains any errors in its logical structure
is not allowed, since it would probably fail and result in an unusable
partition. Therefore, before optimization starts, the drive is
automatically subjected to a Disk Medic pass to ensure that there are no
errors. If ANY disk errors are detected in the Disk Medic pass, they
must be fixed before the optimization can proceed. For this automatic
Disk Medic pass, the same four options that are applicable to the
normal Disk Medic also apply: Auto-Fix Errors, Ignore Illegal Names,
Save Lost Clusters, and Visual Update. These function exactly as
described in Chapter 4.

‘/Remember to use the Preferences Dialog to set the number of
seconds to pause after a Disk Medic pass without errors, before
Diamond Edge continues with the optimization. If this entry is blank,
the program will stop and wait for user input before continuing with
the optimization.
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\/Turning off visual update can speed up the optimization of your

drives significantly. Updating the fragmentation map takes a lot of time
because drawing to the screen is very slow relative to disk accesses. If
you do not need to watch the visual display and you care about saving
time then turn visual update off.

The final optimization option involves the disposition of deleted files
within folders. A full description of what happens when you delete a
file is given in Chapter 6. When you optimize a partition, it greatly
reduces the probability of successfully recovering a deleted file; in most
cases, in fact, it essentially eliminates any chance of doing so. Because
of this, retaining entries for deleted files in folders usually serves no
useful purpose. If you select Remove Deleted, deleted entries in folders
will be removed. This will help speed up directory searches.

However, if you elect to keep the deleted files’ directory entries, and
have a valid Disk Mirror file before the optimization, and the clusters
containing the file you need to recover were not overwritten during the
optimization, then there is a small chance that you could recover some
of the file. This could only happen if the file resided in the free space
block after the optimization and the clusters were not used as swap
space during the optimization.

Optimizing Your Drive

‘/Before you perform an optimization there is one further step:

BACKUP YOUR HARD DRIVE! Diamond Edge provides secure
protection against, and recovery from, a wide variety of disk-related
problems. However, many errors can occur which Diamond Edge
cannot prevent: for example, a power outage during an optimization. In
such circumstances, there is NO SUBSTITUTE for a valid up-to-date
backup. Depending on what other hardware you have, either Diamond
Back or CDbackup will provide fast and reliable hard disk backups.

You may optimize either just the active drive, or multiple drives, by
selecting the appropriate item from the Optimize menu. Before a
partition is optimized, Disk Medic automatically examines it for
problems. Any problems detected by Disk Medic must be fixed before
optimization will be allowed. After the disk has passed the Disk Medic
examination, the optimization will begin. During optimization, if
Visual Update is enabled, the movement of disk data is displayed in
the graphic window. Diamond Edge will ring the keyboard “bell” to
indicate when the optimization is complete.
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6. Recovering Deleted Files

It happens to all of us sooner or later (some more frequently than
others). You have just spent three hours working on an important paper
and you decide to clean up your scratch directory. You start grabbing
files and tossing them in the trash. Then suddenly your heart stops as
you realize you just flushed the last three hours of work and all your
ideas down the drain. Diamond Edge rescues you from this desperate
situation by providing two different methods of recovering files that
have previously been deleted, including the ability to recover
fragmented files.

What happens when you delete a file?

When you delete a file, most of the information regarding the file is (at
least temporarily) retained; just two things are done to the disk
structures. First, in the directory entry describing the file, the first byte
of the file name is replaced by the hexadecimal value 0xE5 (o). This
character tells the operating system that this file has been deleted and
not to include it in the result of directory searches anymore. So, the file
READ.ME would become cEAD.ME. All of the rest of the directory
information is left intact. Second, all of the cluster entries allocated to
the file in the FAT are cleared.

The good news is that nothing happens to the data on the disk at this
point: it remains completely intact. The bad news is that the clusters
have been released for use by the operating system; they can be
overwritten at any time. Remember that clusters are allocated on a “first
found, first used” basis. So, if your freshly deleted file happens to be
the first available free space, the next time disk space is requested, part
of the deleted file will be allocated, and a subsequent disk write to that
cluster will overwrite the old data and make complete recovery
impossible.

Assuming that you act before this can happen, the next problem in
recovering your deleted file is knowing exactly which clusters were
allocated to it. Although the directory information remains intact, so
we know where the file started, the FAT cluster links have been
eliminated so, if the file used to occupy more than one cluster, we do
not know for certain where the rest of the file was located. If the file
was not fragmented, then the clusters lie in consecutive order and
recovery is relatively straightforward. However, if the file was
fragmented, full recovery is almost impossible without knowledge of
the FAT prior to deletion.
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‘/The keys to successfully recovering deleted files are: 1) knowledge
of the contents of the FAT prior to the deletion and 2) speed of action.
The longer you wait to undelete a file, the lower the probability of
successful recovery. If you accidentally delete a file then do not
perform ANY action that might write information to the disk before you
use Diamond Edge to recover the file.

Diamond Mirror

As noted above, one of the keys to successful recovery of deleted files is
knowledge of the FAT prior to deletion. Diamond Mirror is an AUTO
folder program provided to save FAT and root directory information at
user-specified intervals; it can also test your disk for the same errors as
Disk Medic. Both of these functions can be very useful and we strongly
recommend that you use Diamond Mirror.

Diamond Mirror is configured from within Diamond Edge by selecting
Configure MIRROR... from the Undelete menu.

Diamond Mirror Configuration

Test?
Hirror?
| Select all | | Clear all |
Frequency of selected operations!
Test? | [OJ Every startup B Once aday [J Once a week |

Mirror?[ [ Every startup [ Once aday [J Once a week |
Path to save disk mirror files:

|E:\SUQBBE\EDEEZBQ\EQNPILE.RFB\DHT“ |

i Ed

| Save configuration | PR Cancel |

The following items can be specified:

e  What drive(s) to Test/Mirror: Select the drive(s) that you want
to Test and/or Mirror by clicking on the appropriate drive
buttons. You may select as many or as few of your active
devices as you wish, and you may select different drives to Test
and Mirror.

e How often to Test/Mirror: Diamond Mirror can Test and/or
Mirror the selected drives every time your machine is booted
up, once per day, or once per week. You can select different
schedules for Test and Mirror. Note that even if Diamond
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Mirror is scheduled to run, you can cancel it any time while it
is running by pressing Control-C.

e  Where to put your Mirror files: Specify the folder in which the
files created by Diamond Mirror files will be stored.

When you are satisfied with the configuration, click on Save
Configuration. The new configuration will be recognized the next time
that Diamond Mirror runs. If you want to exit without changing the
existing configuration, select Cancel.

Choosing your Undelete method

Diamond Edge provides two methods of recovering deleted files:
Simple Undelete and Mirror Undelete. Select Mirror Undelete if you
have a recent Mirror file for the drive that contains the deleted file.
Otherwise, you should select Simple Undelete.

A Simple Undelete calculates the number of clusters the file would
have occupied on the disk. Then it locates the starting cluster of the
deleted file and calculates the number of consecutive clusters from the
beginning cluster that are not currently allocated to other files. These
unused clusters are then recovered. This method works best when the
partition is not highly fragmented.

‘/Keeping your disks well optimized gives you the best chance of
recovering deleted files via Simple Undelete.

A Mirror Undelete uses FAT and root folder information stored in the
disk Mirror files to determine exactly what clusters the file occupied
prior to deletion. Diamond Edge then recovers all clusters that the file
occupied that are not currently allocated to other files. This is the only
method that can fully recover a fragmented file.

‘/Note that even if you have a disk Mirror file for the partition in
question, a Simple Undelete will sometimes be a better choice. For
example, if you created a new file on the partition after running
Diamond Mirror and you then deleted that file, the Mirror file would
contain no information about that file. In that case a Simple Undelete
would be your best chance at data recovery.
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Undeleting Files

When you select Undelete File(s)... from the Undelete menu, the
Undelete control screen is displayed. This functions in a similar way to
the normal GEM file selector, except that only folders and deleted files
are shown. To open a folder shown on the control screen, click on the
entry. To move up to the parent folder again, click on the close box in
the Undelete control screen window. To change the active undelete
drive, select the desired drive via the button bar.

Each file that appears on the Undelete control screen has an additional
entry that indicates whether or not the file will be recoverable. If all of
the clusters belonging to a file can be recovered then the entry is: Yes.
If none of the clusters belonging to the deleted file can be recovered,
then the entry is: No. If only some of the clusters belonging to the file
are recoverable, then a fraction like m/n is shown, where m is the
number of recoverable clusters and n is the total number of clusters.

ndelete files from drive I
m Search maskl

Filapams= Size Date Time= Recoverable?
® BACKUP 30/06/02 04:07pn
 PROBLEMS, THP 25/07/02 03:38pn Find deleted
® HYBRID_A.RTS 17/08/02 04:07pn Fipd noxt |
® BOXKITE . 83/02/03 11:29pn
® ST-GUIDE,14E 09/02/03 04:02pn
® FUDI 15/83/03 08:41pn ‘g
® GBHCH483, 25/83/03 12:19an [Jriarrar unasiets
B TH14W12S, 04/03/03 01:02an
® NEWGAL 28/83/03 09:52pn

oALSRC .JHK 1558578 14/83/83 11:87pm Yes Bls

6d JAUR 16408424 14/01/03 09:31pn Yes 7 [H)

65 JAUR 17416428 14/01/03 89:33pn Yes

b JAVR 15489888 14/01/03 89:36pn Yes

67 JAUR 11993268 14/01/03 09:38pn Yes

68 JAUR 2592876 14/01/03 09:48pn Yes

69 (AVR 15947816 14/01/03 09:48pn Yes

sy =K T a [
1['%“ | | R ==

‘/Even if a file is marked as fully recoverable, the recovered file may
not contain the expected data: for example, if you try to recover a
fragmented file without a Mirror file, only the clusters prior to the first
fragmentation point will be valid.
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‘/If only some of the clusters belonging to the file are recoverable, but

the file in question is a text file, then partial recovery may be useful.
Partial recovery of a binary or program file is seldom useful.

Diamond Edge provides a general-purpose deleted file finder within the
Undelete control screen; this search will encompass all folders on the
specified partition. To search for deleted files, enter a deleted file
search mask in the editable field labelled Search mask. You can search
for a specific file or enter a general-purpose wildcard to find all files
that match the wildcard criteria.

The two standard wild card characters in TOS are * and ?. An asterisk
in a wildcard mask will match files containing any character string in
the asterisk's position. A question mark in a wildcard mask will match
files containing any single character in the question mark's position.

For example, if you want to search for all deleted files with a .PI1
extension, you would enter *.PI1 for the Search mask. To search for all
deleted files with an extension of PI1, PI2, or PI3, you could enter *.PI?
as the Search mask.

To begin the search for deleted files, select Find deleted from the
Undelete control screen (alternatively, you can press the return key).
The program will search the current drive for the first file that matches
the wildcard specification. If a match is located, the control screen will
automatically display the folder containing the file and will highlight
the file. If you want to find additional deleted files that match the
current Search mask, select Find next.

You can also browse through the displayed folders and manually select
a file to undelete by clicking on the file name. Whenever an entry is
selected it is marked for undeletion. You may select multiple files in
the same folder for undeletion by holding down the shift key while
selecting the file. After you have selected all of the files that you want
to undelete in the current directory, click on Undelete.

For each file selected, you will be prompted Undelete File

to enter the first character of the filename to Enter first character
be undeleted. Diamond Edge will then check | gf restored filename:
if there is another file in the same folder that _
already has that name. If a conflict is found, __LRACKDZ WAV |
you will be prompted to enter a different & ]
first character.

| Cancel |

‘/In order to undelete files from a folder that has been deleted, you
must first undelete the folder.
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When you have finished undeleting all of the files that you require,
select Cancel to return to the Diamond Edge main window.

What to do after you undelete a file

After you have undeleted all of the files that you require, you should
verify the validity of the recovered files. If you have a current
validation file for the drive, then perform a validation pass to assess the
state of the undeleted files. This will tell you if the undeleted file is the
same as before or if the file’s data has been corrupted. If you do not
have a current validation file, then you should manually examine the
files you just undeleted to determine if they are valid.

Verification of the undeleted file is required because even with Mirror
protection, the validity of the file recovery is not 100% assured. If you
deleted some files and then add other files, the “first available, first
used” principle would apply and the new files would overwrite the
area of disk that the deleted file occupied. Then if you deleted those
new files before the next time that you run Mirror, there would be no
record of that activity. The Mirror file would tell you where the
originally undeleted file resided on the disk, and the operating system
would say that space is unallocated. This would result in a recoverable
status of Yes, even though the file’s information had been overwritten.

The undeletion tools provided by Diamond Edge are designed to assist
you in recovering accidentally deleted files. However, they cannot save
you from every possible situation. The best protection against loss of
data is to backup your hard disks on a regular basis.
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7. Preserving Critical Disk Information

Catastrophic failures of the operating system, the hard disk driver
software, or applications programs, occasionally cause the total loss of
critical disk information. The most often affected areas include the
partitioning information located in physical sector 0 of the hard disk,
the partition boot sector, the partition File Allocation Table, and the
partition root directory sectors. The user data on your hard disk is often
totally unaffected; however you may not be able to access ANY of it
because the information that tells the operating system how to find it
has been corrupted.

‘/While there is still no substitute for a valid hard disk backup, the
easiest and fastest way to recover from these situations is to simply
reinstall a copy of the corrupted information. We HIGHLY recommend
that you keep a current archive of disk information for all of your hard
drive partitions and current SCSI partitioning information for all of
your SCSI drives. We also recommend that you keep this data on a
floppy disk in addition to your hard disk. The creation and regular
updating of a Diamond Edge Emergency disk described earlier is an
excellent catastrophe prevention strategy.

Saving Disk Information

To save critical disk partition structure information (boot sector, FAT
table, directory sectors), select Save Disk Mirror... from the Undelete
menu. The Save Disk Mirror dialog will appear. Select all of the drives
for which you want to
create disk mirror (files,
and then click on Save. A
GEM file selector will
appear, prompting you for
the folder in which to save
the mirror files. The
default folder 1is that
specified in the Diamond
Edge Preferences dialog.
Note that you need only select the appropriate folder, not a specific
filename, since disk mirror file names are generated automatically.
Select OK from the file selector to save the disk mirror files; select
Cancel to abort the process.

Save Disk Hirror

i N N . N . N
== o] BB ] ] BB




Preserving Critical Disk Information

Restoring Disk Information

To restore the critical disk information to a disk, select Restore Disk
Mirror... from the Undelete menu. In the Restore Disk Mirror dialog,
select which of the
following disk structures
you want to restore: the | [Boot sector | | FAT | [ Root |
boot sector, the FAT, and to drive!

the root directory. Then o
choose which drive you H
want the information | &=y &2y £
restored to. It is often — =
advisable to first reinstall [Select disk info file | [Tancel |
just the boot sector, and
then perform a Disk Medic
check with Auto-Fix Errors off. If significant problems remain, then
reinstall the FAT and root directory as well.

Restore Disk Hirror

i N - . . N .
== ] B8 ] EE - ] =5 ] [=F_]

‘/If the boot sector is severely damaged, TOS may not recognize the
disk as valid. It may not be listed as active or it may not be recognized
at all (you may see one less drive than you thought you had). If this
occurs, it will first be necessary to reinstall a valid boot sector: refer to
"Partitioning Your Hard Drive" in Chapter 4. Then you can reinstall the
archived disk information.

Click on the Select disk info file button to choose the disk information
file to restore to the selected disk. After specifying the information file
to restore, the disk characteristics from the disk information file will be
displayed. If this is correct then select Proceed with restore. If you
have any doubts at all that the information you are about to restore is
correct, select Cancel to abort the restore.

‘/After restoring the disk information, it is advisable to run Disk
Medic on the restored partition. Modifications to the disk (file creation,
deletion, expansion, etc.) made after the creation of the disk
information file will not be reflected in the restored information. This
could lead to some loss of data created or modified after the disk
information file was created. This information may be recoverable
through the undelete function or from the lost cluster file(s) produced
by Disk Medic; however there is no substitute for an up-to-date hard
disk backup or an up-to-date disk mirror file.
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Saving SCSI Partition Information

NOTE: this function requires an installed SCSIDRV driver. If not
available, the corresponding menu entry will be greyed-out.

Physical sector 0 of each hard disk drive contains information on how
the drive is partitioned. If this information is lost, then all the
information in all the partitions on that drive will become unavailable!
So it is highly advisable to keep a copy of this information elsewhere so
that it can be restored in the event of a catastrophe. That is the purpose
of Save SCSI Mirror.

To «create a SCSI
Mirror file, select Save SCSI info
Save SCSI Mirror... ID,LUH Device

from the Undelete - "

menu.  Diamond || 3 o  Dumwrun PIRESRLL Mzsses | —eeatd
Edge will query the
SCSIDRV driver for
installed hard disk
devices on ACSI,
SCSI, and IDE buses.
The devices found - :

will be displayed in l Saye SCSI info file ]
the Save SCSI Info
dialog.

[ Cancel |

‘/If a hard disk drive that should be available does not show up in the

list of available devices, choose Rescan, and Diamond Edge will request
the SCSIDRYV driver to rescan all buses, to try to locate it.

Select the devices that you wish to create mirror files for, and then
click on Save SCSI info file. This will display a GEM file selector
prompting you for the folder in which to save the SCSI Mirror files.
The default folder is that specified in the Diamond Edge Preferences
dialog. Note that you need only select the appropriate folder, not a
specific filename, since SCSI information file names are generated
automatically. Select OK from the file selector to save the SCSI
information files; select Cancel to abort the process.
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Restoring SCSI Partition Information

NOTE: this function requires an installed SCSIDRV driver. If not
available, the corresponding menu entry will be greyed-out.

To restore the disk partitioning information to a hard disk drive, select
Restore SCSI Info from the Undelete menu. Choose the physical drive
that you want the information restored to, and click on Select SCSI Info
File. A GEM file selector will appear, allowing you to select the SCSI
Mirror file to restore to the selected drive. Click on OK to proceed. The
standard hard disk partitioning screen will now appear, loaded with
the partitioning information contained in the file. To reinstall the old
partitioning information without affecting any other data on the disk,
select “Install Partition Info Only”.

Partition hard disk

Disk Fartitiorina Tools

Ho Start End Size Type On Boot % = member of an %G choin
1 2 1\31184 1331133| BGH « [_Split | [ Haximun |
Z 1831185 20862367 1831183 BGH « _

I 2062368 3093558 1831183 BGH « - [ Clear | [ Reset |
4 3093551 4124734 1831184 BOH & _

E _—_— - - [_ATART | [ TOS 1.4 |
? ::: : : Displad partition size 1ni

B — - -
3 - - - Total disk sizedl 4124736

18 —— - - Avallable size: i

11 —_ - -

Cluzmms e eI e - - - Recalculate available

I Install and rebuild all I I Install partition 1nfo only I I Load I I Print I

I Install and rebuilld one I I Install boot sector only I I Saue I | cantel |

If you have any doubts at all that the information you are about to
restore is correct, then select Cancel to abort the restore.
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8. General Utilities

Diamond Edge provides a number of general disk maintenance utilities
to help you get the most out of your disks.

Partition Copying

Diamond Edge provides two partition-copying methods for use in
different circumstances.

Copy Drive Image

Copy Drive Image copies, sector for sector, an exact image of the
source partition to the destination partition. The file and folder
structure and the disk fragmentation characteristics of the source are
exactly duplicated on the destination. The source and destination
partitions must be of exactly the same size and type (both GEM or both
BGM). All existing data on the destination partition is lost.

To perform a partition image copy, select Copy Drive Image... from the
Utility menu. You will be prompted for the source and destination
partitions. If you have Warn mode set, you will be notified that all data
on the destination partition will be lost, and you will be given the
opportunity to cancel. Otherwise the partition copy will begin
immediately.

Copy Drive with Defragmentation

‘/Copy Drive Defrag copies the entire contents of the source partition

to the destination partition, defragmenting the partition at the same
time. The result is a destination disk that has had a full optimization
for reading performed. The source and destination partitions do not
have to be the same size or type; thus you can, for example, perform a
Copy Drive Defrag from a 10 megabyte GEM partition to a 40 megabyte
BGM partition. All existing data on the destination partition will be
lost.

To perform a partition copy with defragmentation, select Copy Drive
Defrag... from the Utility menu. You will be prompted for the source
and destination partitions. If you have Warn mode set, you will be
notified that all data on the destination partition will be lost, and you
will be given the opportunity to cancel. Otherwise the partition copy
will begin immediately.
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Forcing Media Change

TOS occasionally has difficulty detecting whether the media in a
removable disk drive has been replaced, or a hard disk partition has
been modified in such a way that TOS needs to update its internal
information about the disk. This is especially true for floppy disks. If
you suspect that TOS has not recognized such a change, you can use
this option to force TOS to recognize the change. Set the drive in
question as the active drive, and select Force Media Change. This will
force TOS to rebuild all information it has about the disk.

Viewing, Printing and Browsing Files

These functions allow you to read and print text files, and to look
around your disk. Selecting View File... allows you to view a text file
on the screen. While viewing a file, the following keys control
movement through the file:

e up/down arrow: move up or down a line
e shift-up/down arrow: move up or down a page
e Home: move to first line in file
e Esc: exit viewing
Alternatively, you may use the mouse for some of these functions:
e left button: move down a line
e right button: move down a page

Selecting Print File... will allow you to print a text file of your choice
on your printer: this is useful for examining and printing Disk Medic or
Validation error reports.

Selecting Browse Disk will give you access to the GEM File Selector to
look around your disk.

Partition Zeroing

Diamond Edge allows you to zero (erase) an entire partition with one
command. In order to minimize the possibility that you will do this
accidentally, you must enable the zeroing functions by selecting Enable
zeroing from the Utility menu.

The basic Zeroing function erases all of the information in the disk's
FAT and root folder sectors. The result will be a partition that appears
to be completely empty to TOS and normal application programs.
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Zero Partition

To Zero a partition, set the active drive to the partition you want to
zero. Then select Zero Drive from the Utility menu. Regardless of the
warning level specified in the user preferences, you will always be
warned before a zeroing operation. If you decide to continue with the
zeroing, select Yes; to abort, select No.

‘/After you have confirmed your intent to zero the partition, but
before the zeroing is actually performed, all of the critical disk
information will be saved to a disk mirror file. This will allow you to
Unzero the partition with absolutely no loss of data if you belatedly
realize that you have, for example, zeroed the wrong partition.

Unzero Partition

To Unzero a partition, set the active drive to the partition you want to
unzero. Then select Un-Zero Drive from the Utility menu (this invokes
the same procedure as would be used by the Restore Disk Mirror
function, since they perform the same task).

After selecting the disk you want to unzero, click on the Select disk
info file button to choose the disk mirror file to restore to the selected
disk. After specifying the mirror file to restore (which will normally be
the one created most recently), the disk characteristics from the disk
mirror file will be displayed. If these are correct, select Proceed with
restore. If you have any doubts at all that the information you are
about to restore is correct, select Cancel to abort the restore.

‘/After unzeroing the disk it is advisable to run Disk Medic and File
Validation on the unzeroed partition. Any modification to the disk (file
creation, deletion, expansion, etc.) made after the disk was zeroed can
cause the unzeroed partition to contain a corrupted disk structure. If
you Unzero a disk immediately after zeroing it, the recovery will be
complete with no loss of data. If you have written anything to the disk
and then Unzero it you will have at least some corrupted information.

Wipe Partition

Wiping a partition is a special kind of Zeroing. When you wipe a
partition, first the FAT tables and root folder sectors are erased, and
then every sector of the partition is overwritten. This allows you to
completely eliminate confidential data. You should use this function
with care: if you Wipe a partition, Diamond Edge will not be able to
recover the lost data.
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To Wipe a partition, set the active drive to the partition you want to
wipe. Then select Wipe Drive from the Utility menu. Regardless of the
warning level specified in the user preferences, you will always be
warned before a wipe operation. If you decide to continue with the
wipe, select Yes; to abort, select No.
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Hotkeys

For ease of use, keyboard equivalents are provided for every major
program function, as follows:

Button Bar
Change Active Drive

Disk Information
Fragmentation Map
Test Disk

Optimize Disk
Undelete Files

All Disk Information
Print

File Menu
Preferences
Open Window

Quit

Medic Menu

Test Disk Structure
Test Multiple

Map Bad Drive

Map Bad Multiple
Create CRC File
Create Checksum File
Validate Files
Validate Multiple
Partition Hard Disk

Drive Letter
(A thru P)
Alt-I

Alt-M

Alt-T

Alt-O

Alt-U

Alt-A

Alt-P

Alt-F
Alt-W
Control-Q

Alt-T
Control-T
Alt-B
Control-B
Alt-R
Alt-C
Alt-V
Control-V
Alt-H

Optimize Menu
Optimize Drive
Optimize Multiple

Undelete Menu
Configure Mirror
Save Disk Mirror
Restore Disk Mirror
Save SCSI Mirror
Restore SCSI Mirror
Undelete Files

Utility Menu

Copy Drive Defrag
Copy Drive Image
Force Media Change
View File

Print File

Browse Disk

Zero Drive

Un-Zero Drive

Wipe Drive

Help Menu
File Help
Medic Help
Optimize Help
Undelete Help
Utility Help

Alt-O
Control-O

Alt-N
Alt-S
Alt-Y
Control-S
Control-Y
Alt-U

Control-C
Control-I
Control-M
Control-F
Control-P
Control-R
Control-Z
Control-X
Control-W

F1
F2
F3
F4
F5

During functions that scroll data such as creating a validation file or
validating files you may pause the display by selecting Control-S;
pressing Control-Q will restart the process. Control-C is the universal
abort key and applies to every abortable function, such as Mapping Bad
Sectors or Validating a disk drive. For safety, Optimizing and Disk
Medic functions are net abortable via Control-C.
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License

CREATIVE COMMONS ATTRIBUTION-SHAREALIKE 4.0
INTERNATIONAL PUBLIC LICENSE

By exercising the Licensed Rights (defined below), You accept
and agree to be bound by the terms and conditions of this Creative
Commons Attribution-ShareAlike 4.0 International Public License
("Public License™). To the extent this Public License may be
interpreted as a contract, You are granted the Licensed Rights in
consideration of Your acceptance of these terms and conditions,
and the Licensor grants You such rights in consideration of
benefits the Licensor receives from making the Licensed Material
available under these terms and conditions.

Section 1 — Definitions.

a. Adapted Material means material subject to Copyright and Similar
Rights that is derived from or based upon the Licensed Material and in
which the Licensed Material is translated, altered, arranged,
transformed, or otherwise modified in a manner requiring permission
under the Copyright and Similar Rights held by the Licensor. For
purposes of this Public License, where the Licensed Material is a
musical work, performance, or sound recording, Adapted Material is
always produced where the Licensed Material is synched in timed
relation with a moving image.

b. Adapter's License means the license You apply to Your Copyright and
Similar Rights in Your contributions to Adapted Material in accordance
with the terms and conditions of this Public License.

c. BY-SA Compatible License means a license listed at
creativecommons.org/compatiblelicenses, approved by Creative
Commons as essentially the equivalent of this Public License.

d. Copyright and Similar Rights means copyright and/or similar rights
closely related to copyright including, without limitation, performance,
broadcast, sound recording, and Sui Generis Database Rights, without
regard to how the rights are labeled or categorized. For purposes of this
Public License, the rights specified in Section 2(b)(1)-(2) are not
Copyright and Similar Rights.
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Effective Technological Measures means those measures that, in the
absence of proper authority, may not be circumvented under laws
fulfilling obligations under Article 11 of the WIPO Copyright Treaty
adopted on December 20, 1996, and/or similar international
agreements.

Exceptions and Limitations means fair use, fair dealing, and/or any
other exception or limitation to Copyright and Similar Rights that
applies to Your use of the Licensed Material.

License Elements means the license attributes listed in the name of a
Creative Commons Public License. The License Elements of this
Public License are Attribution and ShareAlike.

Licensed Material means the artistic or literary work, database, or
other material to which the Licensor applied this Public License.

Licensed Rights means the rights granted to You subject to the terms
and conditions of this Public License, which are limited to all
Copyright and Similar Rights that apply to Your use of the Licensed
Material and that the Licensor has authority to license.

Licensor means the individual(s) or entity(ies) granting rights under
this Public License.

Share means to provide material to the public by any means or process
that requires permission under the Licensed Rights, such as
reproduction, public display, public performance, distribution,
dissemination, communication, or importation, and to make material
available to the public including in ways that members of the public
may access the material from a place and at a time individually chosen
by them.

Sui Generis Database Rights means rights other than copyright
resulting from Directive 96/9/EC of the European Parliament and of the
Council of 11 March 1996 on the legal protection of databases, as
amended and/or succeeded, as well as other essentially equivalent
rights anywhere in the world.

You means the individual or entity exercising the Licensed Rights
under this Public License. Your has a corresponding meaning.
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Section 2 — Scope.

a.

License grant.

1.

Subject to the terms and conditions of this Public License, the
Licensor hereby grants You a worldwide, royalty-free, non-
sublicensable, non-exclusive, irrevocable license to exercise
the Licensed Rights in the Licensed Material to:

A. reproduce and Share the Licensed Material, in whole
or in part; and

B. produce, reproduce, and Share Adapted Material.

Exceptions and Limitations. For the avoidance of doubt,
where Exceptions and Limitations apply to Your use, this
Public License does not apply, and You do not need to comply
with its terms and conditions.

Term. The term of this Public License is specified in Section

6(a).

Media and formats; technical modifications allowed. The
Licensor authorizes You to exercise the Licensed Rights in all
media and formats whether now known or hereafter created,
and to make technical modifications necessary to do so. The
Licensor waives and/or agrees not to assert any right or
authority to forbid You from making technical modifications
necessary to exercise the Licensed Rights, including technical
modifications necessary to circumvent Effective
Technological Measures. For purposes of this Public License,
simply making modifications authorized by this Section
2(a)(4) never produces Adapted Material.

Downstream recipients.

A. Offer from the Licensor — Licensed Material. Every
recipient of the Licensed Material automatically
receives an offer from the Licensor to exercise the
Licensed Rights under the terms and conditions of
this Public License.

B. Additional offer from the Licensor — Adapted
Material. Every recipient of Adapted Material from
You automatically receives an offer from the
Licensor to exercise the Licensed Rights in the
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Adapted Material under the conditions of the
Adapter’s License You apply.

C. No downstream restrictions. You may not offer or
impose any additional or different terms or conditions
on, or apply any Effective Technological Measures
to, the Licensed Material if doing so restricts exercise
of the Licensed Rights by any recipient of the
Licensed Material.

No endorsement. Nothing in this Public License constitutes or
may be construed as permission to assert or imply that You
are, or that Your use of the Licensed Material is, connected
with, or sponsored, endorsed, or granted official status by, the
Licensor or others designated to receive attribution as

provided in Section 3(a)(1)(A)(i).

b. Other rights.

1.

Moral rights, such as the right of integrity, are not licensed
under this Public License, nor are publicity, privacy, and/or
other similar personality rights; however, to the extent
possible, the Licensor waives and/or agrees not to assert any
such rights held by the Licensor to the limited extent
necessary to allow You to exercise the Licensed Rights, but
not otherwise.

Patent and trademark rights are not licensed under this Public
License.

To the extent possible, the Licensor waives any right to collect
royalties from You for the exercise of the Licensed Rights,
whether directly or through a collecting society under any
voluntary or waivable statutory or compulsory licensing
scheme. In all other cases the Licensor expressly reserves any
right to collect such royalties.
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Section 3 — License Conditions.

Your exercise of the Licensed Rights is expressly made subject to

the following conditions.

a. Attribution.

1. If You Share the Licensed Material (including in
modified form), You must:

A. retain the following if it is supplied by the Licensor
with the Licensed Material:

identification of the creator(s) of the
Licensed Material and any others designated
to receive attribution, in any reasonable
manner requested by the Licensor (including
by pseudonym if designated);

a copyright notice;
a notice that refers to this Public License;

a notice that refers to the disclaimer of
warranties;

a URI or hyperlink to the Licensed Material
to the extent reasonably practicable;

B. indicate if You modified the Licensed Material and
retain an indication of any previous modifications;

and

C. indicate the Licensed Material is licensed under this
Public License, and include the text of, or the URI or
hyperlink to, this Public License.

2. You may satisfy the conditions in Section 3(a)(1) in any
reasonable manner based on the medium, means, and context
in which You Share the Licensed Material. For example, it
may be reasonable to satisfy the conditions by providing a
URI or hyperlink to a resource that includes the required

information.

63


https://creativecommons.org/licenses/by-sa/4.0/legalcode#s3a1

License

3. Ifrequested by the Licensor, You must remove any of the
information required by Section 3(a)(1)(A) to the extent
reasonably practicable.

b. ShareAlike.

In addition to the conditions in Section 3(a), if You Share
Adapted Material You produce, the following conditions
also apply.

1. The Adapter’s License You apply must be a Creative
Commons license with the same License Elements, this
version or later, or a BY-SA Compatible License.

2. You must include the text of, or the URI or hyperlink to, the
Adapter's License You apply. You may satisfy this condition
in any reasonable manner based on the medium, means, and
context in which You Share Adapted Material.

3. You may not offer or impose any additional or different terms
or conditions on, or apply any Effective Technological
Measures to, Adapted Material that restrict exercise of the
rights granted under the Adapter's License You apply.

Section 4 — Sui Generis Database Rights.

Where the Licensed Rights include Sui Generis Database Rights
that apply to Your use of the Licensed Material:

a. for the avoidance of doubt, Section 2(a)(1) grants You the right to
extract, reuse, reproduce, and Share all or a substantial portion of the
contents of the database;

b. if You include all or a substantial portion of the database contents in a
database in which You have Sui Generis Database Rights, then the
database in which You have Sui Generis Database Rights (but not its
individual contents) is Adapted Material, including for purposes of
Section 3(b); and

c. You must comply with the conditions in Section 3(a) if You Share all
or a substantial portion of the contents of the database.

For the avoidance of doubt, this Section 4 supplements and does not replace
Your obligations under this Public License where the Licensed Rights include
other Copyright and Similar Rights.
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Section 5 — Disclaimer of Warranties and Limitation of
Liability.

a.

Unless otherwise separately undertaken by the Licensor, to the
extent possible, the Licensor offers the Licensed Material as-is and
as-available, and makes no representations or warranties of any
kind concerning the Licensed Material, whether express, implied,
statutory, or other. This includes, without limitation, warranties of
title, merchantability, fitness for a particular purpose, non-
infringement, absence of latent or other defects, accuracy, or the
presence or absence of errors, whether or not known or
discoverable. Where disclaimers of warranties are not allowed in
full or in part, this disclaimer may not apply to You.

To the extent possible, in no event will the Licensor be liable to You
on any legal theory (including, without limitation, negligence) or
otherwise for any direct, special, indirect, incidental, consequential,
punitive, exemplary, or other losses, costs, expenses, or damages
arising out of this Public License or use of the Licensed Material,
even if the Licensor has been advised of the possibility of such
losses, costs, expenses, or damages. Where a limitation of liability is
not allowed in full or in part, this limitation may not apply to You.

The disclaimer of warranties and limitation of liability provided above
shall be interpreted in a manner that, to the extent possible, most
closely approximates an absolute disclaimer and waiver of all liability.

Section 6 — Term and Termination.

a.

This Public License applies for the term of the Copyright and Similar
Rights licensed here. However, if You fail to comply with this Public
License, then Your rights under this Public License terminate
automatically.

Where Your right to use the Licensed Material has
terminated under Section 6(a), it reinstates:

1. automatically as of the date the violation is cured, provided it
is cured within 30 days of Your discovery of the violation; or

2. upon express reinstatement by the Licensor.

For the avoidance of doubt, this Section 6(b) does not affect any right
the Licensor may have to seek remedies for Your violations of this
Public License.
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d.

For the avoidance of doubt, the Licensor may also offer the Licensed
Material under separate terms or conditions or stop distributing the
Licensed Material at any time; however, doing so will not terminate
this Public License.

Sections 1, 5, 6, 7, and 8 survive termination of this Public License.

Section 7 — Other Terms and Conditions.

a.

The Licensor shall not be bound by any additional or different terms or
conditions communicated by You unless expressly agreed.

Any arrangements, understandings, or agreements regarding the
Licensed Material not stated herein are separate from and independent
of the terms and conditions of this Public License.

Section 8 — Interpretation.

a.

For the avoidance of doubt, this Public License does not, and shall not
be interpreted to, reduce, limit, restrict, or impose conditions on any use
of the Licensed Material that could lawfully be made without
permission under this Public License.

To the extent possible, if any provision of this Public License is
deemed unenforceable, it shall be automatically reformed to the
minimum extent necessary to make it enforceable. If the provision
cannot be reformed, it shall be severed from this Public License
without affecting the enforceability of the remaining terms and
conditions.

No term or condition of this Public License will be waived and no
failure to comply consented to unless expressly agreed to by the
Licensor.

Nothing in this Public License constitutes or may be interpreted as a
limitation upon, or waiver of, any privileges and immunities that apply
to the Licensor or You, including from the legal processes of any
jurisdiction or authority.
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