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Software License Agreement

1 EFERRED TO
"DIAMOND EDGE", HEREINAFTER R
INDICATES YOUR EXPLICIT AGREEMENT TO THE
OF THIS SOFTWARE LICENSE AGREEMENT.

THE INSTALLATION OF
AS "THE SOFTWARE",
TERMS AND CONDITIONS

OREGON RESEARCH GRANTS YO
STALL AND USE THE SOFTWARE ON A SINGLE MAC :
BY YOU. BACKUP COPIES OF THE SOFTWARE MAY BE MADE FOR AR

CHIVAL PURPOSES ONLY. RENTAL OF THIS SOFTWARE 1S EXPRESSLY
PROHIBITED BY THIS LICENSE.

OREGON RESEARCH MAKES NO WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING WITHOUT LIMITATION THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. REGARD-
ING THE SOFTWARE, OREGON RESEARCH DOES NOT WARRANT, GUAR-
ANTEE, OR MAKE ANY REPRESENTATIONS REGARDING THE USE ORTHE
RESULTS OF THE USE OF THE SOFTWARE IN TERMS OF ITS CORRECT-
NESS, ACCURACY, RELIABILITY, CURRENTNESS, OR OTHERWISE. THE
ENTIRE RISK AS TO THE RESULTS AND THE PERFORMANCE OF THE SOFT-
WARE IS ASSUMED BY YOU. THE EXCLUSION OF IMPLIED WARRANTIES
S NOT PERMITTED BY SOME STATES. THE ABOVE EXCLUSION MAY NOT
APPLY TO YOU.

IN NO EVENT WILL OREGON RESEARCH OR IT'S AGENTS BE LIABLE TO
YOU FOR ANY CONSEQUENTIAL, INCIDENTAL, OR INDIRECT
DAMAGES(INCLUDING DAMAGES FOR THE LOSS OF BUSINESS PROF-
TS, LOSS OF BUSINESS INFORMATION AND THE LIKE) ARISING OUT OF
THE USE OR INABILITY TO USE THE SOFTWARE EVEN IF OREGON RE-
SEARCH HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
BECAUSE SOME STATES DO NOT ALLOW THE EXCLUSION OR LIMITA-

TION OF LIABILTY FOR CONSEQUENTIAL OR INCIDENTAL DAMA
THE ABOVE EXCLUSION MAY NOT APPLY TO YOU. i

OREGON RESEARCH'S LIABILITY TO YOU FOR ACTUA
L DAMAGES FR
ANY CAUSE WHATSOEVER, AND REGARDLESS OF THE FORM OF ?HA:E\

ACTION | WHETHER IN CONTRACT, TORT(IN
: CLUDING
PRODUCT LIABILITY OR OTHERWISE), WILL BE LIMITED Tol\!sEs?)UGENCE)'
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1. Gefting Started
What can Diamond Edge can do for you?

set

Congratulations, you havejust purchgsed the.mglsltd pg;vtzl‘::(lzov-

of disk management, optimization, diagnostic, repf;al;‘, o e

ery tools available for the Atari ST. One of the most te?n e

least appreciated compcmeng,1 of youéﬁfglggflxﬁng oo

i ives. That is, until some p LA it
}aalrlgv?cisel; ;1(1;2, with easy to use disk maqagement, optlmlzi‘:;).n, diag

nostic, repair, and recovery tools. With Diamond Edge you can:

e Optimize your hard drive for reading or writing speed -

e Save, restore, and edit critical disk information to repair dam-
aged information or recover crashed Hard disks.

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

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

e Map bad sectors on your hard disk to identify physically dam-
aged portions of your disks and mark them unavailable for use.
It will even repair and recover information from any effected
files.

* Recover deleted or damaged files

e Obtain critical information about your disk status
* Partition your hard disk

* Zero, wipe, and unzero partitions

® ?opy partitions either as an image or defragment:ing while copy-
mg

* Perform all of these functions on hard disks or floppy disks

Includes Diamond Mirror to test and save critical disk data on

bootup. This makes possible the recovery of
deleted files. e

Includes Diamond Advanced Disk Editor(DAD

: ) E) to allow you
to edit physical and logical hard disk info i 4

: rmati i-
nary information within files. i

DADE allows you to edit disks at the Phys; i
: ; sicald
1s no disk problem that you can't fi Wi}’rch _ f::l:e level. There
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Installation

Included with your software distribution is an owner’s registra-
tion card. Please take the time to fill it out completely and return it to
Oregon Research TODAY! It is very important that we be able to reach
you to inform you of product upgrades and other Oregon Research news.
Before you may begin to use you new software you must complete the
installation procedure. Insert your Diamond Edge distribution disk into
your floppy drive and Double-click on INSTALL.PRG.

To complete the installation you must provide your name, address,
product serial number(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 Disk Mirror(highly recommended).

When you have completed providing the required information, click
on Install begin the installation process. The installation program will
then create a directory called EDGE on the specified drive and copy all
of the required files to your hard drive. If you chose to install Diamond
Disk Mirror at this time, then it will be installed in your AUTO folder on
Drive C:. Otherwise, it will be copied to your EDGE folder.

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 soft-
ware distribution is an owner’s registration card. Please take the time to
fill it out completely and return it to Oregon Research TODAY! It is
very important that we be able to reach you to inform you of product
upgrades and other Oregon Research news. A completed registration
card is our only way to know how to contact you. It is also a require-
ment to obtain product support services.

What you need to know and do first

Diamond Edge is a very powerful program. However, if used im-
properly, it can cause as much damage as it can do good.

IT IS IMPERATIVE THAT YOU READ THIS MANUAL COM-
PLETELY AND CAREFULLY TO FULLY UNDERSTAND THE OPERA-

TION OF DIAMOND EDGE.

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

2 Gefting Started

e consequences of any

¢/ lyoudo ot understand an operati - e

program function, ‘
tion. Think before you click!

Here are a few initial actions that you shou
Diamond Edge. This will create an emergency
recover from many catastrophic disk situations.

1d take after you install
disk that can help you

V CAREFULLY READ THIS ENTIRE MANUAL

o After installation, make a backup copy of your master disk and

label it DIAMOND EDGE EMERGENCY.
e Run Diamond Edge from the Emergency floppy disk.

e Under the Archive Menu, select Save SCSI Information. Se_lect
all of your SCSI devices and then select Save SCSI Information.

e Under the Archive Menu, select Save Disk Information. Select
all of your partitions and then select Save Disk Information.

e Quit the Program and remove your emergency disk from the
floppy drive. Enable the write protect tab on your emergency
disk and then store it in a safe place. You should update the disk
information weekly and SCSI information whenever your parti-
tions change.

* 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 fast as possible, we suggest that i
| 7 you use Diamond
Back 3 to fulfill your backup requirements.

¢/ CAREFULLY READ THIS MANUAL AGAIN!

(74 Think before you click! When in do
. ! ubt, please reread 1
ate manual section. Remember that if improf)erly usggathtzhteo?)ll)spi? fhl:ll;

program can cause irrecoverable data loss. Al
before performing any dia ot o l‘epair. fun::ii,): back up your disk
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4 Getting Started

2. The Anatomy of a Disk

: FEO
¢ Atari ST are as amazing and mysteriou

The following is intended as a bas.ic primer
¢ an exhaustive or to-

It is intended solely
s to get full utiliza-

The disk drives in you

ter.
any part of your compu .
to };&tari ST disk structure. It is does not represen

tally comprehensive treatment of Ata.ri Disk Drives. .
to provide enough of an understanding of your dis

tion of the power of Diamond Edge.

knowledge is required to fully under-

stand this section. The user should be familiar with basic storage ele}
ments such as bits, bytes, and hexadecimal 'represent.a'tlon '(Eh
numbers(denoted by a leading Ox ). If the reader 1s not fammar bvn 1
these concepts, reference to any good introductory programming 00
is recommended if you have difficulty understanding this section.

Disk Media and Interfaces

There are two basic types of disks that the Atari ST can access: Floppy
disks and Hard Disks. All of Diamond Edges functions are usable on
either type of disk. Floppy disks for the Atari ST come in 360K, 720K and
1440K capacities. High density floppies(1440K) require a high density
disk and controller upgrade from Atari Corp. or a third party vendor. In
addition to greater storage capacity, high density disk drives provide
twice the data transfer rate. We highly recommend upgrading your disks
to high density compatibility.

A basic level of computer

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 in contact with the
disk media, but ride over a extremely small cushion of air. If the heads
ever did come in contact with the media, for instance as a result of bump-

%ng your hard drive, you would experience significant loss of data. This
is known as a head crash and can ruin your hard drive.

The Atari ST communicates with the hard drive vi '

' ' e via an interface
protocol. thﬂ the Atari TT, all Atari ST machines communicated with
external devices through a protocol known as the Atari Computer Sys-
tems Interface(ACSI). This is similar to, but not identical to the indus

standard peripheral communication prot
Systems Inferface(SCSI). potoculoalion atinnd| Computer

m-mu

The Anatomy of a Disk 5
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cause 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.
These are commonly referred to as host adapters. Atari Corp., Supra
Corp., ICD Inc., and Berkeley Microsystems all manufacture ACSI host
adapters for the Atari ST. In addition to the ACSI interface, the Atari TT
and the Falcon 030 also have true SCSI interfaces.

Some older hard drive systems were built using IBM PC compat-
ible 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 com-
mands. The two translations of commands combined with the general
poor performance of MFM drives make these systems extremely slow.

Physical Sector O

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 im-
portant 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 zero in

the following format. All offsets given are in hexadecimal values from
the start of the sector.

Physical Sector 0 Structure

Component Offset

Total Hard Disk Size 0x1C2
Partition 1 Structure 0x1Cé
Partition 2 Structure 0x1D2
Partition 3 Structure 0x1DE
Partition 4 Structure 0x1EA
Start of Bad Sector List 0Ox1Fé

Size of Bad Sector List 0x1FE

6 The Anatomy of a Disk
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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

The partition flag defines whether the partition is active a_nd \.avhetlller
the partition is bootable. When set, bit 0 indicates tlr}e 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 usfe.d to
classify the type of partition. There are three standard types of partitions
recognized: GEM, BGM, and XGM.

A GEM partition is the normal type of disk partition. The logical
sector size is the same as the physical sector size: 512 bytes. GEM parti-
tions can be as large as 16 megabytes under TOS 1.0 and 1.2 or 32
megabytes(with the right driver) under TOS1.4 or above.

BGM stands for Big GEM partition. These partitions are used to
create partitions larger than 16 megabytes. The ST operating system
has a limitation on the number of allocation blocks that can be accessed
on a single disk. To get around that limitation, and to create larger parti-
tions, the logical size of these allocation units is increased. One logical
sector can contain many physical sectors. The logical sector size is a
power of 2 times 512 bytes, i.e. logical sectors can be 512, 1024, 2048,
4096, etc. bytes large. 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
d%sk specification as shown above was limited to 4 partitions per hard
disk. To get around that limitation, Atari created the specification for the
extended partition. The XGM entry points to a location on the hard disk
v.vhere angther psue.d.o-physical sector O resides that describes the loca-
tion and size of. additional partitions. These additional psuedo-root sec-
tors can be chained together to create as many partitions as are required

cher partition types have been defined b
operating environments outside of TOS.

tifiers for Spectre partitions. OS9 is
the OS9 operating system.

y a variety of different
ACK and OOP are used as iden-

used as the partition identifier for

The Anatomy of q Disk 7




extended partitioning standard prior to the release of Atari’s standard.
In particular, Supra Corporation and ICD hard drives support this stan-
dard. 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, described above, is required. The format of the partition infor-
mation structure is identical, they just allow more to be specified in each
sector. The offsets of these additional partition structures are as follows:

Disk Structure

The remaining entries in the partition structure pertain to the parti-
tion size and location. The starting sector is the starting physical sector Boot Sector
of the partition. The partition boot sector always resides in the first logi- FAT #1
cal sector of the partition. The sector size is the total number of 512 byte FAT #2
physical sectors in the partition.

Root Directory

Vendor Specific Considerations l Data Storage Area

Several third party hard disk host adapter vendors developed an v v V

Third Party Partition Extensions

r
Component Offset /
Partition 5 Structure 0x156
Partition 6 Structure Ox162 /
Partition 7 Structure Ox16E
Partition 8 Structure =~ 0x17A Subdirectory Programs, Data Files, etc.

Partition 9 Structure =~ 0x186
Partition 10 Structure = 0x192
Partition 11 Structure = 0x19E
Partition 12 Structure Ox1AA The Boot Sector
The partition boot sector is one of the most important sectors on
each partition. The boot sector always occupies logical sector 0 of the
partition. It tells the hard disk driver all of the critical disk parameters
necessary to access information on the disk. Most of the Diamond Edge
Disk Information screen is based on information contained in the boot
sector. The information contained in the boot sector and each items sig-
nificance is described below. All offsets given are in hexadecimal values
from the start of the sector.

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

Inside a Disk Partition

The internal structure of a disk drive partition is really not as com-
plicated as it seems. Itis organized via a controlling boot sector that tells
the hard disk driver how big the drive is and where to find key disk
information. Information about files and file attributes are stored in di-
rectory sectors. The information about where files are physically located
on the disk is contained in the File Allocation Table or FAT. A linear
layout of your disk is shown on the next page.

Most of the information stored in the boot sector is coded in 8086 or Intel
format. 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 oppo-
site of a Motorola stored word which is stored high byte first and low
byte second. The reason that the ST uses the Intel encoding in the boot

sector is because the Atari ST disk structure was deri ]
' ' rived from
compatible with IBM disk structure. s

8 The Anatomy of a Disk
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Boot Sector Contents
Item Offset Length Comments
Branch to Code 0x00 2bytes Used if bootable
Filler 0x02 6 bytes Manufacturer’s ID

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

Sectors per Cluster 0xOD 1byte Generally 2
Reserved Sectors OxOE 2 bytes Intel format
Number of FATs 0x10 1byte Generally 2

# of Root Dir entries 0x11 2 bytes Intel format

Total sectors 0x13 2 bytes Intel format

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

Sector per Track 0x18 2 bytes Intel format
Number of Sides Ox1A 2bytes Intel format
Number Hidden Sec 0x1C 2bytes Intel Format
Checksum Even out O0x1FE 2bytes Used if Bootable

When you look at the entry for the number of bytes per sector and
find the value 0x0002, this is really 0x0200 or 512 bytes per sector. Now
if the partition were a BGM partition, you might find the low-byte/high-
byte value 0x0008 at offset OxUB. Decoded this is 0x0800 or 2,048 bytes per
sector. Remember that to get partitions with higher capacities, TOS in-
creases the logical size of the sectors. Physical sectors are always 512 bytes.

The next item in the boot sector is the number of sectors per cluster.
Typically, there are 2 sectors per cluster. A cluster is the basic disk alloca-
tion 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 if the file is 1 byte large or 1,024 bytes large. 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 oc-
cupy 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 typi-
cally equal to one. The number of File Allocation Tables is typically equal
to 2. 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 is a fixed size. Since each direc-
tory entry occupies 32 bytes, the number of logical sectors occupied by

10 The Anatomy of a Disk
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e. The next entry is the
This includes the boot
umber of sectors per

the root sector can be calculated from this \..'alu
total number of logical sectors in the partltIOf[\'i‘
sector, FAT tables, and root directory sectors. 1hen

FAT is given in the next entry.

The remaining entries, sectors per track and number (;fISiiii’e%i:
tain to the physical properties of floppy disks and are gener yted o
filled in on a hard disk boot sector. With the knowledge Presen st
in the boot sector, the operating system has all of the informali

quired to calculate and locate specific controlling structures.

The sector numbering convention always has the boot sector as sec(;
tor 0. The starting logical sector of the first FAT is then 0 + # of reserve
sectors. The start of the second FAT is then # of reservec.l sectors + # of
sectors per FAT. The start of the root directory sector 1S then # of re-
served sectors + # of FATs * # of sectors per FAT. And finally the starting
logical sector of the data storage area s # of reserved sectors + # of FATs
+ # 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 FAT Table

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

The values of each entry in the FAT are encoded. The Atari ST
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 two FA'I:
entries occupy 4 bytes. Decoding a 12 bit FAT is quite complicated,

however 16 bit FAT encoding is simply the In .
tel .
byte described earlier. - Py Ehe Intel encoring aanbyie higlh

The first cluster available for data storage is cluster number 2. For

each file, the value of each entrv i i
i edlaidig entry in the FAT is the next cluster containing
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There are several special values that a FAT entry can have:

Special FAT Values

Value Meaning
12bit 16bit

OxFFF OxFFFF End of File
OxFF7 OxFFF7 Bad Sector
Ox000 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
disk, 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 infor-
mation, the operating system creates a FAT chain for the file and makes
the appropriate entries in the FAT.

Each file on the disk 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).

So if a file occupied clusters 10, 11 ,12, 16, and 22. The files FAT
chain would look like this: FAT[10] = 11; FAT[11] = 12; FAT[12] = 16;
FAT[16] = 22; FAT[22] = OxFFFE. 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 clus-
ters that belonging to a file. But where do we start our walk? The an-
swer to that resides in the directory sectors.

The Directory Sectors

The last special control structure used by the disk operating system
is the directory sector. The are two types of directory sectors: the root
directory and subdirectories. The only differences between the root di-
rectory and subdirectories are in expandability and location. The actual
structure of the directory entry is identical in the root directory and

subdirectories.

12 The Anatomy of a Disk
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area and is not expandable. en you p 3 recorded in the boot

; jes is set an i
f root directory entries 15 se . _1Lkind of file
:;Etrgrnglzﬁz gthrer hand, subdirectories a;ill.-ea]iyse? :t;ilealalkllollated as
. O . Space for subdirecto
with their own FAT chain. 5P

i isk space,

ded, lie within the data storage ared, consume avaﬂﬁ::jlf tﬁe nuglber

nefl are’ expandable. Although some Versions of TOS o

aIflfiles in a subdirectory that can be viewed from the des phave s
fhere is essentially no limit of the number of files you can

subdirectory.

The critical structure within a directory sector is ﬂ\iﬁlﬁfgzzf t;rll:
try. Each directory entry consists of 32 bytes gnd contains all © .
mation about the file. The elements of the directory enftry are:

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 Ox1A 2

File Size 0x1C 4

The first field contains the filename. This name generally consists
only of uppercase ASCII letters and numbers. If there are less than eight
characters in the file name the remaining places are filled with the ASCII
character 0x20 (space).

The filename extension occupies the next three bytes and is filled
with spaces if necessary. Not that the dot (.) in a file name is not stored in
the directory sector but is added by the operating system.

So the filename READ.ME would be stored as

READ(space)(space)(space)(space)ME(space). If the first character of the
filename is OxE5 this means the file has been deleted.
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The next field is the file attribute byte. It contains a bit code of the
attributes of the file. The meaning of the bits are:

File Attributes
Bit Value if set  Meaning if set
0 0x01 Read Only
1 0x02 Hidden File
2 0x04 System File
3 0x08 Volume Entry
+ 0x10 Directory
9 0x20 Archive Bit
6 Reserved
7 Reserved

The value that is 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: the first cluster of the file. This is stored as an
Intel encoded word and points to the first cluster in the file’s FAT chain.
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 al-
ways the first two entries in the directory: “.” and “..". The entry “.”
represents the current directory and contains all of the location informa-
tion for the current directory. The entry “..” represents the parent
directory(directory that contains 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 men-
tioned before, each directory entry take 32 bytes of disk space. So when
(#of bytes per cluster/32 bytes per directory entry) number of files have
been added to the subdirectory another cluster needs to be allocated to
the subdirectory before any more files can be added.

The number of directory entries per cluster is 32 for a GEM parti-
tion with 512 bytes per sector. The FAT chain for the subdirectory is
updated and the subdirectory can now hold another 32 entries. This
process of expansion is essentially limitless(subject to disk capacity).
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Causes of Disk Damage

your disks can result from hardware failure, mag-
uter viruses, human error, or acts

It is important to no
special kind of disk fragm

Damage to data on
netic media errors, software bugs, comp

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. Gen-
erally when a problem is attributed to hardware failgre one or more of
peripheral systems has failed. Most peripheral device fa-llurejs do not
result in data loss. They are generally restricted to the minor inconve-

nience of a trip to the repair technician.

However, if the peripheral that failed is 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 drive failure
means that nothing can be done to recover the data because the drive
cannot be accessed. The read/write heads not moving is an example of
this. This is much different than a temporary failure such as the destruc-
tion of the disk partitioning information. With the tools provided by
Diamond Edge, you have a very good chance at full data recovery.

Magnetic Media

Magnetic media is the magnetic disk material that is used to store
your information. Media errors occur when there is an area of the disk
that does not hold the magnetic charge. 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. Abitcanbealora0. If the magnetic media is weak, then a bﬁlzan
be a 1 the first time it is read and change to a zero the next’time it is read

Use the Map Bad function with multiple
asses t
sectors as unavailable for use. T e
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If you detect bad media on a floppy disk, copy the remaining infor-
mation to another disk and throw the bad disk away. Once a disk media
weakens you will continue to experience data loss, often unrecoverable.
You data is worth more than the cost of a new floppy disk.

Software and Yiruses

Software related problems consist of “bugs” in user applications,
conflicts between concurrently running applications, or computer viruses.
Bugs are defects in the 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 oc-
curs, it is advisable to run Disk Medic immediately to assess any pos-

sible damage.

Conflicts between concurrently running programs is generally be-
tween the applications and one or more Auto folder or accessory pro-
grams. Random crashes can occur in an application program that are
actually the fault of bugs in an auto folder or desk accessory. If you
suspect a conflict, reboot your computer with no auto folder or acces-
sory programs active. Then add one auto folder program at a time, re-
booting in between, until you identify the conflict. A binary search will
find the offending auto folder program more quickly, but the one at a
time method is more conservative. 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 at-
tached to otherwise benign application programs. They become active
and spread throughout all of your disks each time the program or trig-
gering mechanism is run. Viruses can be benign or malignant.

Benign viruses often do little more than display a message on your
screen at some predetermined time. However, malignant viruses can
cause strange system behavior and even wipe out your entire disk struc-
ture and all of your files. It is strongly advisable to check every new
floppy disk that enters your disk drive for viruses and keep all of your
floppy disks write protected. Also, link viruses can be attached to actual
programs and data files. Whenever, a new program is introduced to
your disk it should be scanned for link viruses. This includes commer-

cial software and software downloaded through a modem.

Oregon Research provides an excellent Virus protection program
called the Ultimate Virus Killer for only $29.95. It has the capability of
detecting and killing every known strain of virus on the Atari ST. It pro-
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to programs and can cause sign
over 500 different benign executable bo

Computer viruses should be taken very s
cause 100% loss of data.

Human Error

Absolutely the most common
These can result from overwriting a
version, accidently deleting an important
eration that you didn’t really want to do. Dian.lond
tools to assist you in recovering from human induce

Acts of Nature

If the power goes off or the electrical current is not consistent while
performing disk read/write operations, you will likely have corruPted
data or disk structure. Never operate you computer when there 1s an
electrical storm in your general vicinity. If you can see it or hear it, shut

down immediately.

cause of data loss is human error.
newer version of a file with an older
file, or performing a disk op-
Edge provides many
d loss of data.

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. Note that surge protectors 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 pro-
tected” computer system has been fried by surges coming over the phone
lines from lightening strikes.

The disk drives in your Atari ST are as amazing and mysterious as
any part of your computer. This primer to Atari ST disk structure was
not intended to be an exhaustive treatment of the subject. We hope that
it has given you a greater appreciation for the complexity of disk drive
structure and provides enough of an understanding of your disks to get
full utilization of the power of Diamond Edge.

If nothing else, we hope that this greater understanding of disk
tc.tru;ture convinces you of the high probability of eventually experienc-
Ing disk structure corruption. The best protection against disk structure

corruption are regularly updated disk informat; . :
current up to date hard disk backup. 1on and mirror files and a
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3. Using Diamond Edge

Preferences

ailable

User selectable preferences are av
option under the File menu. The 'select_able op
that Diamond Edge will look for disk mirror an

Diamond Edge Preferences

User | 3 WNovice Warning | B2 MWhenever pata Loss IS Possible
Mode: | [0 Expert Mode: [0 Never

i ic | s are found:
ause after Disk Medic if no error ot
1“:{t?:§:nﬂ:d}: gr before Optimization). Blank = Mait for 1np

Path to Store Disk Validation Files and Error Reports:
C:\EDGE\

through the Preferences
tions include the paths

d validation files.

Path to find Diamond Advanced Disk Editor (DADE) :

C:\EDGE\

t
| Save Preferences l o () Cancel |

‘/ Note that all of the currently selected menu options and sw?tches
are saved in the configuration file. In addition, you have the option of

selecting two very important options that control what types of opera-
tions a user may perform and what the level of warning that will be

given before operations are executed.

User Mode

v The User Mode defines the level of experience with disk functions
that YOU say you have. There are two levels: Novice and Expert. Al-
though, all program functions are available to all users, additional warn-
ings and explanations of the effects of the selected action will be given to
users that select Novice user mode. If you select Expert user mode it is

assumed that you know what you are doing when you select an action.
Be certain that you do.

Warn Mode

vV Wan mode effects the amount of warning that you will receive be-

fore certain types of actions. There are two types of warning modes: Only
before potential loss of data or Never. Note that even if you select Expert
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mode and Never warn you will still receive warnings before certain types
of actions like 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 Novice User Mode and Always Warn options.

Disk Medic Pause with No Errors

There are several situations where automatic continuation after a
Disk Medic pass when no errors are found is convenient. For instance,
during Multiple Disk Medic pass or the Disk Medic pass prior to an op-
timization, you will find that it is easier to have the program automati-
cally continue to the next task if no errors are found. If no errors are
found, the value that you enter is the number of seconds that the pro-
gram will pause to display the Disk Medic Report before continuing on
to the next task. If you leave it blank, then the program will wait for user
input before continuing. The program will always 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 win-
dow is displayed. At the bottom of the basic window is the basic win-
dow function block or button bar shown below.

Ac tive Drive Disk Info Fras Map Test Disk Optimilze Undelete Run DADE All Info Prant

S| BiE @] < Bn 256 EBiE =

Clich/Press Key Alt-I Alt-M Alt-T Alt-U Alt-D AlLt-A Alt-P

There is one operating principal that applies to nearly every pro-
gram function: the Active Drive. The basic window function block con-

tains a set of buttons that operate on the Active Drive.

‘/ ALL PROGRAM FUNC-
TIONS ARE PERFORMED ON
THE ACTIVE DRIVE. The only
exception to this rule are the SCSI L4 dm
level operations and Disk to Disk

copy operations.

Select Active Drive

To change the Active Drive
click on the drive button and select
the drive you want to become the
Active drive. You may also press
the letter of the drive that you want
to become the Active Drive.

----------------------------

---------------

------------------------------
" .
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The Disk Information Display

e . K
k Info from the basic window function bloc

v .
When you select D1 or the Active Drive.

the critical disk information is displayed £

o Fige File Medic_Optinize Undelete Utility 20
; '“*¥?§§E§§£g£?ﬁij?%%§wﬁi?iwlnfornatinn for Drive C =
Prhuides information about your disk structure
ing: b bit
Bytes per Sector: 512 FHTtEngod;:g%ﬁT: 1 =
Sectors per Cluster: z Sector 2 A >
Bytes per Cluster 1824 Number 2 ik #i' 1
oS - S of FAT #2: 63
}:::?ssgszogggln s 31274 : o{nﬁgnzogirEﬁgﬁgggf: 4%3
1 Sectors: 149 ax les:
%gg;gnc1usters: 15637 Start of Root Dir.' iég
Data Clusters: 15568 Start of Data Area:
Total Bytes: 15933448
Used Bytes: 14727048 8 28 48 68 30 180
Free Bytes: 1211392 Percent Disk Full
Active Draive Di1sk INnfo Fras Map Test Disk Ooptimize Undelete Run DADE All Info Pranmt
& BE [ = B 2B B ==

For a complete description of all of the items contained in the Disk
Information Display, please refer to Chapter 2.

The Fragmentation Map Display

Selecting Frag Map from the basic window function block will cre-
ate a visual display of the fragmentation level of the active drive and
provide additional active drive statistics. 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 /added, the operating system looks for free
space on your disk to place the new file. When it finds some free space
it allocates the space to the new file. If the free space is not large enougli
to holq the new file, the operating system looks for additional free space
in a dlfferent location. The result is a fragmented file: part of the fﬁe 1
placed in one location on the disk and part of the file is placed in a diff S
ent location. Files will be split into as many fragments as are requireflr.
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number of folders

The summary statistics S disk, and the total number

isk the total num = ; T cacancnsdubad] SOK
o disk. Additional information 1s p e

] our .
Diamond Edge File Medic Optimize Undelete Utility Hel of fragmented files on yO© the average number of fragments cONte’ »
5 - Disk Map for Orive D Wi iilis i i i the fragmented files showing r of fragments containe

Provides information about your disk fragmentation level 'ﬁ in each fragmented file and the average numbe
L
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Disk Fragmentation Display

il i 33 in 100K bytes of fragmented files.

Number of Files: 233
Fragmented Files: 5 he Disk F gmentati
. -~ ra 0 .
The e o the distribution of the s1Z€S of files on your

or each size class. Each l:;:r
i ts the
d the height of the bar represents &
;gzour disk that are in that siz€
nts the average number of

on Map display is a relative fre-

Rvg ®Frags/Fragfile: 1.799
Avg ®Frags/186K FF: 8.277

Size and fragmentation distribution

quency histogram showing
disk and the average fragm
bin of files sizes an
f the total number of files on
e shading on each bar represe
files contained within that size category.

entation level f

b B

X of 2
Files 2e -

SN =]

» K< K 108K

[ Javs mres <=+ File Size

EE. 11 Ave Fras (=2 :( Ave Fras <=4
< vy Frag <=3 4¢ Ave Fras

r— [_ D Free - Frag n Used One Block = 3.1 Clusters

pepresents a
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category. Th
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| and severity of

rmining the leve

This information 1s useful in dete

Actave Drave Disk Info Fras Map Test Dish Optimaze Undelete Run DADE All Info Praint

& -~ = =0 : . : 1 f how much fragn \en-

-l B ﬁ g‘,ﬂ% (= disk fragmentation. It pr ovides you WI.th ! e tvpe of files does

Clich/Press Kew AlLt-1 Al t=M Alt-U Alt-D Alt-A Aly-P tat—ion you haVE, Where t]:le fragl'nentatlon IS; and What ype ‘ ;
determine whether 1t 15 neces-

it effect. This information can be used to . :
sary to optimize the disk partition to regain hard disk performance.

The All Drive Information Display

Selecting All Info gives you a visual description qf all of your
hard drives capacities and the current usage. The disk statistics of t.otal
disk capacity, bytes used, bytes free, and percentage bytes frefe are given
for each drive individually. A total for all of your drives is displayed at
the bottom of the All Drives Information display.
Dianond Edge File Medic Optimize Undelete Utilit
PR T Disk_Infornation fo

[EC

Drive Usage Information Total Bytes
15,933, 44
32,012,728
32,812,128

As many files are added and deleted, your disk will become very
badly fragmented. The end effect of disk fragmentation is a serious re-
duction in hard disk performance. The speed of hard disk reads and
writes will become slower, directory searches will take longer, file cop-
ies 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!

A very unique feature of Diamond Edge’s fragmentation map is
the way that the visual display is generated. The disk fragmentation
map is generated in the order that an actual directory search would take.
What you are witnessing is not only the level of file fragmentation on
your disks, but also the level of directory fragmentation. If you have a
heavily fragmented disk, you might notice that the map seems to fill in
at seemingly random locations. This is demonstrating how hard your
disk has to work to perform a simple directory search.

The Disk Fragmentation Map displays a number of useful sum-
mary statistics and graphs that allow you to assess the fragmentation
level of your disk. For the purposes of the statistics 1 fragment is defined
as an interruption in consecutive location of disk clusters in a file. 5o a
file that is broken into two pieces on the disk has 1 fragment, a file that is
broken into three separate pieces on the disk has 2 fragments, etc. A file
that has all of it's clusters consecutive on the disk has no fragments.

-al::az:x]r';ﬂc_b-dzmm

I 13, 481
Grand Totals! Ba‘!a?l; ‘2

Active Drave Disk Info Fras Hap Test Disk Optimize unagelete All Info P t
rin

o B @ (B T G B (-

Clich/Press Key Alt-1 Alt-H ALY-T Alt-Q : Alt-uU

ALt-D Alt-A ALt P
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Undelete Display

One of the primary functions of Diamond Edge is the recovery of
lost data. The easiest case is where the information regarding the file
remains in the disk directory structure, but id hidden from normal view-
ing. The Undelete display is just like a normal file selector, except that
the only files shown are those that have been deleted. Refer to Chapter 6
for a complete treatment of this important function.

id Edge File Medic Optimize Undelete Utilitg_

. 11PN

Tithie,

of = == Undelete files from Drive D _

Directory:
D:\
F1lenane Date Time a*‘“c .*l-_
3 TRUPAINT, S/18/34 12:81 P
' 181 PH Find Deleted
@ UVK6 ' 1726735 2:02 PH Find Hexte
6DGE  INF 35 6/27/33 18:88 AM No
OoRDE RSC 15534 3/21/795 4:1I M Yes Uncelete Metnod:
6DGE RSC 38538 5/38/33 5:83 PH 23/38 [ simere ungerete
& oOUNDS . 2/7237394 1:06 PM [Jnirrer unaeiete
& oOUCHUP . 3/24/34 4:84 PH
S6ESTORE .IMG 15342 3/25/34 2:82 PM Ho Undelete
oELECTZ .IMG 18376 3/25/34 2:84 PH No
oKUPMAIN, TIF 15374 3725794 27:84 PM No -"f-"
oESTORE .TIF 14254 3/25/34 7:85 PM Ho | & Selected Files
Active Drive Disk Info Fras Hap Test Disk Optimize Undelete Run DADE All Info Prant
3 ¢
=] =
= @] = E] Bf EH B3 (=
Clich/Fress Key Alt-I Alt-H Alt~-T Alt-~-0 Alt-U Alt-D Alt-A Alt-F

24 Using Diamond Edge

TN

. L Di tics and Repair
4. DISk D I ag nos jons is to protect against

d files. A wide variety of

One of Diamond Edge’s primary funct
air your disks. Each

identify, and repair damage to your disks an

i d to rep
i are provided to assess state of, an ] e
::hhﬂigﬁzsis deIs)igned to identify particular types of disk or file damag

chni i ide you with excellent
lar use of all of these te ques will provi : .
;?StZi%izn against f potential trouble

File Validation
Creating Validation Files

data loss and early warning o

chnique is file validation. The process
n of a reference validation file used
later date to determine if any data
contains calculated numbers
file on the active disk and all
etc.). Diamond Edge pro-
k(CRC) and 16 bit Check-

The first disk protection te
of file validation involves the creatio
to compare the contents of files at a
corruption has occurred. This is a file that
that uniquely identify the contents of eac_h
of the file attributes(name, date, time, S1Z€,
vides both 32 bit Cyclical Redundancy Chec

sum validation methods.

v/ When creating a validation files it is important to note that
Checksums are significantly faster than CRCs and provide more than
sufficient security for most applications. Itis possible, although ex’atemely
unlikely, that a corrupted file would not be identified because it pro-
duced the same checksum as the uncorrupted reference. If absolute vali-
dation integrity is required, then the CRC method will provide an extra

measure of security at the expense of some speed.

To create a CRC validation file from the active drive, select Create
CRC File from the Medic Menu, to create a Checksum validation file for
the active drive select Create Checksum File. The validation file will
automatically be created and stored in the path designated in the user
preferences. Validation files are named VALIDY_X.VLD where Y is the
validation type (C=Checksum and R= CRC) and X is the active drive.

Validating Files

| The next step in the file validation process is to validate that the
files on the active disk 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 useful after you
have had a major disk corruption/crash to determine what files were

effected by the corruption.
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To perform a validation of the active disk select Validate Files from
the Medic Menu. A standard GEM file selector will appear and ask you
for the reference validation file to use. When you have selected the vali-
dation file you will be asked what action to take when the program en-
counters a file that is not in the reference validation file. You have the
option of either automatically adding the new file to the existing valida-
tion file, skipping all new files, or being prompted for action each time a

file not contained in the reference file is encountered.

‘/ At anytime during the creation of a validation file or the validation
of files you may pause the process to study the screen by selecting Con-
trol-S. To restart 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 /Checksum
value does not match the value stored in the reference validation file. Each
time this occurs you will be notified on the screen and the effected file will
be recorded in a file named VALID_X.ERR where X is the active drive.

‘/ If a validation error is recorded DON'T panic. After the validation is
complete, view the effected files recorded in the validation error file. Even
though a validation error is observed, you may not actually have a cor-
rupted file. Many programs(especially auto folder programs) embed
configuration information within the programs themselves. When they
self modify to update the configuration information, these programs of-
ten do it in a way that doesn’t change the files size, date, or time stamp.
However, the bytes within the program has changed and this will trig-
ger a false file validation error. Other types of files that modify them-
selves without updating the size, date or time stamp include some data-
base files and files from the Atari Resource Construction program.

Testing Your Disk Structure

Diamond Edge provides the most comprehensive set of disk diag-
nostic and repair tools for your Atari ST. Diamond Edge has the capabil-
ity to automatically detect and correct any type of disk structure prob-
lem 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. Once a disk
structure becomes corrupted, it can quickly develop into catastrophic
data loss. We strongly recommend that you perform run Disk Medic on
ALL or your hard disk partitions at least once a week.
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and correct(if Fix is selected) the fol-

errors:

. This sector tells the ope .
0lr(.:n:)ks like and where toO find thmgs?.ﬂ'lj
then you will have to reinstall a vali

before you can continue.

unction l
t equa
Validates that FAT #1 equals FAT #7. 1f FAT #1 does not €q

i ther
FAT #2 then you will be given the option to use one *1?11.3 ;l;e (;ease
FAT for the Medic pass. FAT means File Allocation lable, p

see section 8.3.2 for a full description.

. . i"
Invalid Directories: These are directory sectors th;:h ;;?r e
ther improperly terminated(the next clu.ster entry in j' to
points to an invalid cluster) or the location where the directory

is supposed to be is nota directory. Invalid direc-tories ar; ccz=;1ther
truncated, if improperly terminated, or deleted if not valid.

Unreadable Directory Sectors: These are di :
could not be read due to physical disk damage. Readable por

tions of the effected directory sector chain are adjusted to elimi-
nate the unreadable portion or the directory is deleted from the
parent directory if no sectors are readable.

Illegal File Names: These are files that contain unusual char-
acters. Illegal characters are replaced with a X or left mch@ged
depending on user preference. An illegal file name error 1s al.so
triggered if there are two or more files in the same directory with
the same name.

Bad Directory Entries: These are entries within a directory sec-
tor that cannot be recognized as being a directory entry. Bad
directory entries are deleted.

Inconsistent File Size: This is where the file size contained in the
directory entry does not match the number of clusters allocated
for the file on the disk. When fixed, a file with an inconsistent file
size is adjusted to reflect the size it actually occupies on the disk.

Bad FAT entries: These are entries in the FAT that point to ille-

gal or nonexistent clusters. Files with Bad directory entries are
truncated and their file size adjusted.

FAT chain collisions: These are where two or more files FAT chains
contain the same clusters. Independent copies of all effected files
are made with valid FAT chains. The user will need to determine
which of the effected files are corrupted by the collision.

Lost Clusters: These are clusters that are allocated in the FAT
but do not belong to any of the files currently on the disk.

erating system
Validates the Boot Sect g Sy

what the disk structure
the boot sector 1s invalid,
boot sector using the Archive f

rectory sectors that
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Disk Medic Options

There are several basic options, selectable through the Medic Menu,
that control the action of Disk Medic. The first is Auto-Fix errors. If you
select Auto-Fix errors, then Diamond Edge will automatically correct all
disk errors found during the Disk Medic evaluation of the active drive. It
will log all errors found in a error file MEDIC_X.ERR where X is the active
drive. Disk Medic Error files are saved to the directory specified for Valida-
tion files in the Preferences menu. After the Disk Medic pass, you may

view the error file for information on what errors were found and fixed.

‘/ If you decide not to Automatically fix errors, then the Disk Medic
will evaluate the active disk and record all errors found in the active
drive error file, but will not fix any of the errors. You may then view the
error file from the Disk Medic Report to find out what errors were found
and what files are effected. At this point you may either cancel without
fixing the errors or instruct the Disk Medic to fix the errors.

One of the disk error types that the Disk Medic can fix is illegal file
names. Filenames that contain characters other than A-Z, 0-9, or _ can
cause problems for some programs. However, some people cherish the
ability to create file names like ©1992.61 or IREAD.ME!. You can have
the Disk Medic ignore illegal file names or have illegal filename charac-
ters replaced with X, so IREAD.ME! would be changed to XREAD.MEX.

When Diamond Disk Medic performs it’s analysis of your disk, it
associates all of the File Allocation Table(FAT) entries with files contained
in the directory structure. Clusters in the FAT table that cannot be asso-
ciated with any file in the directory structure are called Lost Clusters.

When you fix the disk errors you may select to either discard the
data in the lost clusters or to save the data in the lost clusters to a file.
When you select Save Lost Clusters from the Medic Menu, any lost clus-
ters will be saved to a file LOSTCLUS.DAT when the active drive is fixed.
If LOSTCLUS.DAT already exists on the active drive, then
LOSTCLUO.DAT, LOSTCLUS1.DAT etc. will be created in succession.

/ We highly recommend that you save lost clusters. You can exam-
ine the information in the lost clusters data file and often fully recover
the lost information. The ability to recover text information form a lost
cluster data file is especially good. Although the information you want
may be present, non-text data is very difficult to identify and recover
from a lost cluster data file.
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in the Disk Medic Pass of the active drive, select Test Dis

To beg
Test Multiple Drives

from the Medic Menu. Re-

member that the drive you : e e R
are testing isthe Activedrive. | Select Drives: J g - I =BT
If you want to test more than /;‘ /,‘ ,_‘\
one drive in a single pass se- | IeoTec All | s SRS
lect Test Multiple from the /f\ /f* >y

S B TR T

dic Menu. The Test Mul- e g
iple eselect AI1| (& (& (o) (o

tiple selection dialog will s v ] - [ L

then be displayed. Select all

of the drives that you want
to run Disk Medic on and
then select Test Drives.

Disk Medic Report
After you have begun D

isk Medic on the active drive, the Disk Medic
1 ' I first validates the in-

operation screen will be displayed. The program |

tegrity of the boot sector and verifies that FAT #1 equals FAT #2. If FAT

#1 does not equal FAT #2 then you will be given the option to use one o1
the other FAT for the Medic pass. If you have Auto-Fix selected, then

you will be given the option to turn Auto-Fix off.

¢/ When FAT #1 does not equal FAT #2, it is ALWAYS 2 good idea to
run Disk Medic with Auto-Fix turned off using both FATs. 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.

Diamond Edge File JLCydid Optimize Undelete Utility Help
i Testing the Disk Structure of Drive H ==
Checking for disk problems that could lead to data corruption
Diamond Disk Medic Report
FAT #1 = FAT #2 ERROR
Invalid Directories 1
Unreadable Dir Sectors 8
Illegal Filename 1
Bad Directory Entries B
5

5

7

Inconsistant File Size

Bad FAT Entries

FAT Chain Collisions

Lost Clusters 208

Active Drive Disk Info Frag Map Test Disk

Optima
5 zE Undelete Run DADE All Info

Print

@) Si=
5 ==
Click/Press Key Alt-I Alt-M Alt-U = =

= Alt-D Alt-A Alt-p
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The Disk Medic pass then proceeds to examine the entire disk struc-
ture looking for errors. As the Disk Medic pass proceeds the location of
the disk being examined is displayed in the graphic window. Areas where
errors are detected are displayed in Red(cross hatch in monochrome). If
you turn Visual Update off in the Medic Menu, then the testing process
will be faster but you will not be shown the locations of the errors.

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

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

Mapping Bad Sectors on Your Disk

The reliability of today’s SCSI drives is improving every year, how-
ever they occasionally develop portions of the disk that become unus-
able. This may be due to weakened magnetic media or from physical
damage to the disk surface. Regardless of the cause, bad sectors can
result in loss of data and disk corruption. The Map Bad Sectors function

is designed to identify areas over your disk that are potential problems
and mark them as unusable.

You may either Map Bad sectors on just the active drive or on mul-
tiple drives. The status of the Auto-Fix option in the Medic menu effects
whether bad sectors are automatically marked bad or just recorded for
review. When you select Map Bad Sectors from the Medic Menu the

Bad Sector Mapping Preferences Dialog is displayed. There are three
types of Bad Sector Mapping available:

* Read - Read Non-destructive: This method of mapping
badsectors reads each sector of the active drive twice and com-
pares the data. If the information read is not the same then that
sector is identified as bad. The data already existing on your
hard drive is not effected.
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e Write - Read Destructive: Thism

1 i to eac :
tes a random bit pattern : : i
Z:é then reads that sector back. If the information rea

' itten then
not the same as the random bit pattern that \-Nas w;rlttmg o
that sector is marked as bad. This is a destructive mapp

all data existing on the drive will be destroyed.

i d
/ These methods are listed in increasing order Of'Effecz:_{f;\;;Su iu;o
increasing order of risk. Read - Read is the least effective m

' i be lost.
data is ever written, so even data in marginally bad -sectors;h V\(f)lél gﬁtt ey
Read-Write-Read is the most effective non-destructive mcfie : ,r o
very small chance of one sector data loss if you haveta b%v rsi,eta;: oRead Vv

] itten to. =
data can still be read, but goes bad when wri g
most effective method of detecting bad sectors, t?ut a.ll data emstu;(gsc))n the
drive will be lost (hint: backup your data first with Diamond Back 3).

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

The effectiveness of all methods can be increased by Performmg
multiple bad sector mapping passes. 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 perfqrm one bac.i map pass.
The number of passes that you want to perform is entered in the Map-
ping Bad Sectors preferences dialog. The time it takes to complete the
process increases with the number of passes. When you are ready to
begin mapping bad sectors, select Map Bad Sectors Now.

ethod of bad sector mapping
h sector on the active drive

When the Map Bad pass is complete the logical sector numbers of
each bad sector found is displayed in the Map Bad Report screen. If Auto-
Fix was selected, any errors detected were corrected during the Map Bad
pass. This is indicated by the Disk Errors Have Been Fixed message in the
Report Screen. If Auto-Fix was not selected and errors were detected this
would be indicated by the message Disk Errors Need To Be Fixed and the
appearance of a Fix Now button on the Map Bad Report screen.

If Auto-Fix was not selected, then select Fix Now from the Map Bad
Report screen. This 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

A critical component of the operation and function of your hard
drive is the drive partitioning. This is how you have your physical disks
divided into smaller logical disk drives that are commonly referred to as
partitions. A single physical disk drive can have many logical partitions.
In general, the performance of your disk can be improved by splitting
your disk into a greater number of smaller partitions. There is of course
a limit of 14 active partitions imposed by the operating system on all of

your physical disk drives.

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 com-
pletely change your disk partitioning scheme, just change one partition,
hide and unhide secret partitions, save and restore partitioning informa-
tion. The flexibility of creating a new disk structure or modifying old
ones is unlimited.

Selecting the SCSI Drive to Partition

It is strongly suggested that the reader consult Section 8 of this
manual before attempting to use this function. This will give the reader
the basic understanding of disk and partition structure necessary to fully
utilize this function.

When you select Partition Hard Drive from the Medic Menu, Dia-
mond Edge will scan ST ACSI id numbers 0-7 and TT SCSI and Falcon
SCSI-2 id numbers 8-15 and Falcon IDE device 16 for active devices. The
drive identification of the devices found will be displayed in the Select
SCSI Device dialog. Select the SCSI device that you want to partition
and then select Partition SCSI Device.

Select SCSI Device:

ID,LUN Drive/Controller

8 8 SERGATE ST296M Rescan |
19 - gﬂuuﬁ Susgg 16-18-94

B 8 ANTUM P18 -18-94x Manual
i6 Falcon IDE ——I

Partition SCSI Device | Cancel |
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Disk Partitioning Options

i iti isk, the
After selecting Partiion SCSI Dusk, h :
will be read off the disk and the SCSI Partition Screen will

Optimize Undelete Utility Help

current partition information
be displayed.

nd Edge File Qi ptimize = —
b = ..::;,«—w;__.ﬂ"___@?_;;ﬁ Partition Hard Disk =
SCST Partition Information for SCSI ID 16 e TR
"n Start End __E-{EE‘“I!EE-_QI_‘:EggE:: (% = HMember of a XGH chain)
::;::::::::; ————— iii;g“‘“":&:gﬂ gg: 5 o Spllt J Maximum J
62549 16. = _
3 (LB (R TR T Clear ] [ Reset |
- E s T aTART | [ T0S 4.84
2 -——l: — - - pDisplay Partition Size 1Nl
: Falim B Seciors |
, e ¥ T o = Total Disk Sizel 5‘.34
"'a A S— i fvallable Sizel 16'01
i1 S Nl .
12 . R, T Recalculate Available l
Install and Rebuild All Install Partition Info Only Load J Print J
Install and Rebuild One Install Boot Sector Only s;qe J cantel

If valid partitioning information exists on the disk it will be dis-
played as the basis to begin the partitioning session. There 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.

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 or point the mouse and click the left

button. To change edit modes click on the object that you want to edit
with the left mouse button.
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|/ As you edit your partitions there are two basic rules regarding the
sizes and locations of partitions: 1) Partitions must be sequential i.e. the
start of partition #2 is after the end of partition #1 and 2) You cannot
create partitions whose total size exceeds the size of your hard disk. The
following partitioning aids are provided to expedite the task of parti-
tioning your disk:

* Display Size Mode: You can select to have the disk and parti-
tion size information displayed in either Sectors or Megs. Dia-
mond Edge displays Megs consistent with the ICD definition
Meg = 1,000,000 bytes. Note that this is different than the tradi-
tional definition of a Megabyte = 1,048,576 bytes used by Atari.

* 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 split. An easy way to partition your hard disk into
one large partition is to split the disk into 1 partition.

* Maximum: Selecting this option will create as many GEM parti-
tions of the maximum allowable size, for the Rom Version you
have selected, that can fit on your disk. An additional partition
will be created with any excess disk space.

* Clear: Selecting this option will clear all entered information.

* Reset: This option will reset the displayed partitioning infor-
mation to the original information read off the hard disk.

* Atari/ICD: Selecting this button will toggle the state of the ex-
tended partitioning mode. If Atari is selected then extended parti-
tions, (more than 4 partitions on the same hard disk) will be laid
out in accordance with the Atari extended partition standard. If
ICD is selected, extended partitions will be laid out in accordance
with the ICD/Supra extended partition standard. Please see sec-
tion 8.2 for a complete description of extended partitions.

* TOSxxx: Selecting this button will toggle the state of the Rom
dependence mode. If TOS1.02 is selected, then partitions whether
GEM or BGM will be limited to 32,767 clusters. These disks will
be able to be read on any ST regardless of ROM version. If you
have TOS 1.4 or above you can specify that partitions may in-
clude up to 65,535 clusters. These disks cannot be accessed by
machines with TOS1.02 or 1.00.

* Save: You can save the hard disk partitioning information cur-
rently displayed to a file for future reference or installation. This
option creates a SCSI disk information file equivalent to those cre-
ated by the Save SCSI Information function of the Archive menu.
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Disk Partitioning Actions

After you are satisfied with the partitioning information currently
displayed you have four action options:

ch drives you want to be ac-

e Install Only: Select this option if you onl-y want to mste'il.l the
current partition information without rebuﬂdmg any partitions.
This is used to change the activation status of hidden Rarhhons
or to reinstall the partition information after a hard disk crash
without changing any of the data on the hard drive.

‘/ Having the partitioning information in physical sector 0 V?.riped
out is a more frequent occurrence than most people might imag-
ine. You should always have a printout of your partition param-
eters and a SCSI information file saved to floppy disk.

* Install and Rebuild One: This option will install the displayed
partition information and rebuild one specified partition. Re-
building a partition involves the creation of a boot sector, FAT
sectors, and Root Directory sectors of the appropriate size on the

specified partition and then zeroing them. All data in the area
effected will be lost.
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Disk Partitioning Actions(cont)

e Install and Rebuild All: Use this option to repartition your en-
tire hard disk. The current disk partitioning informationw i 11
be installed and all partitions will be rebuilt. All existingdata
on the entire hard disk will be lost.

¢/  IfyouAccidently Rebuild a partition and need information that
was previously in that area you can recover the information by
reinstalling the old partitioning information and reinstalling the
disk structure from an archived Disk Information File. See Chap-
ter 7 Archiving Disk Information for instructions on how to per-
form these life saving actions.

 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.

Install New 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.

.| B Atari
Install a valid C1 ICD

boot sector

on Partition Number: | |[2_

| Install Boot Sector I I Cancel I

Select ICD or Atari depending on which utility you used to for-
mat the drive. This effects the size of the logical sector sizes used
to create a particular disk. ICD method allows larger partitions
with smaller logical sector sizes than Atari. It is very important
that you install the same kind of boot sector as was originally
placed on the drive or you will not be able to access the informa-
tion on the drive after this operation is complete.

e Cancel: If you have not performed any other action, then Select-
ing Cancel will return you to the Diamond Edge Basic Window.
If you have installed partition information or rebuilt one or more
partitions, then selecting Cancel will perform a cold reboot of
your system. This is required for the operating system to be-
come aware of the new disk structure.
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5. Optimizing Your Drives

become spread around your

; : ies and files
As time goes on, directorie sk your computer to read or

hard disk in different locations. When youa =
write data, it has to look harder and move farther to complete the

is signifi formance of your hard disk.
uest. This significantly degrades the per . sig
%isk optimiza%i?rf, also referred to as disk defragmentation, reorganiza

tion, and file remapping, involves the re f files on a disk to
improve the disk performance.

organization o

File fragmentation occurs when parts of files become spread across

your disk in different locations. This is anormal by produt.:t of the evf(]lelryf
day process of creating files, deleting files, and then adding more files.
When a file is created or added, the operating system looks for free space
on your disk to place the new file. Assoon as it fin.ds some free space, it
allocates the space to the new file. If the free space is not large enough to
hold the new file, the operating system has to go looking for more free

space in a different location.

The result is a fragmented file: part of the file is placed in one lqca-
tion on the disk and part of the file is placed in a different loca.tion. Files
will be split into as many fragments as are required. Accessing a frag-
mented file is much slower than accessing an unfragmented file.

Subdirectories can also become fragmented. Directories are really
just special kinds of files. When you create a subdirectory, one cluster is
allocated to the directory. Since each directory entry consumes 32 bytes
of disk space, this is enough space to store (#of bytes per cluster)/32
directory entries.

For a standard GEM partition with 1,024 bytes per cluster, this num-
ber is 32. When you add more than files than the current directory can
hold, the operating system allocates another cluster to hold additional
directory entries. The additional cluster is never right next to the first

cluster so the operating system has to go to many places on the disk just
to display a directory.

As many files are added and deleted, your disk will become very
badly fragmented. The end effect of disk fragmentation is a serious re-
duction in hard disk performance. The speed of hard disk reads and
writes will become slower, directory searches will take longer copies
and deletes will take longer. In fact all disk operations will becc;me sig-

niﬁcaptly_ slower because the disk head must travel to many locations on
the disk to complete each read or write request.
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‘/ Disk head movement is the slowest component of any disk opera-
tion and the amount of disk head movement is critical to disk perfor-
mance. 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 insure that your drives are always oper-
ating at their fastest possible speed.

Optimization Methods

Diamond Edge offers two optimization methods: Full optimization and
Compress Free Space. You select the optimization methods by selecting
'the.appropriate method under the Optimize menu. Depending on your
individual requirements, both of these methods can be used effectively

to help maintain your hard disk at peak :
Sh peak operating performance. i
description of the two methods is shown belovf e il il

Source Partition

—— v

» Free I
D 5 ] = Fras .l Used Ore Block = 1.4 Clusters

2
D- Free | a p
ﬁ rag .t Used Orwe BPlockh = (.8 Clurters

[Je= rree &
m:j = Frag . = Used Ovm Bleck

® 1.8 Clusters

Full Optimization Compress Free Space
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you want to use Compress Free Space rather than a

So why would
eral reasons:

Full Optimization? There are SEV
mization algorithm, Com-
at deal faster. This 15 €S-
imized.

e Even with the speed of the Full Opti

i ' lly a gre
pressing Free Space 15 generally a .
pecially true if the disk was previously fully opt

ill eliminate disk fragmentation in ’r:he

future. Free space accumulates within an area .of allocated célsk

space through the deletion of files. When a file 1s.then created or
added, the operating system looks for the first a\faﬂ.able free space
on your disk to place the new file. As soon as it finds some free
space, it allocates the space to the new file. If all of your free
space is consolidated in one block, then files added to your hard

disk will not be fragmented.

e Compressing free space w

¢  Werecommend that all disks be fully optimized when you first
receive Diamond Edge. After that you can use the compress free space
option to keep the free space contiguous in between full optimizations.
Use the disk fragmentation maps and statistics to assist you in determin-
ing the level of disk fragmentation on each of your disks.
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tables. The operating system does not have to work very hard to find t?e
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to write the information.
imization method is a function of individual re-
recommend read optimization for your boot par-
the choice is dependent on how you use your
ference. Experiment with both methods and use
best disk performance over time.

Optimization Priority

Diamond Edge provi T TN '
for Reading and Vgriﬁnogwcfs tr‘:oh(;ptclimlzénqn priorities: Optimization TOPEnS,
shown below. graphic description of the two methods is

e all of the allocated disk
the writing performance
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Other Optimization Options.

In addition to the Optimization Ty
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three are: Auto-Fix errors, Ignore Illegal Fi
ters. These functions should be familiar an

in the Disk Medic Chapter.

pe and Priority, there are a num-
doing an optimization. The first
le Names, and Save Lost Clus-
d function exactly as described

V Before each optimization, the disk is automatically subjected to a
Disk Medic pass to assess it’s ability to be optimized. If ANY disk errors
are detected in the Disk Medic pass, they must be fixed before the opti-
mization can proceed. Optimization of a disk that contains any errors 1S

not allowed.
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Remember to set the number of seconds to pause after a Disk Medic
pass without errors, before Diamond Edge continues with the optimiza-
tion. This is set in the Preferences Dialog. If no entry is found, then the
program will stop and wait for user input before continuing with the

optimization.

Optimize for Reading Optimize for Writing

i memo;’o;l ;g:;C; m%)ph@mation priority by selecting the appropri-
e Uptimize menu. The basic distincti
d under ion betw
the two priorities is where on the disk the allocated space is moved T

Selecting Prioritize for Reading will move all of th '
?_pace to the begm_ning of the partition. This improves tleiea ljssgitﬁz dl::
ormance of the disk because all of the directory sectors and file clusI:e
are physically closer to the FAT tables. This significantly reduces tlfs
amount of disk head movement that is required to find and then read :
file. Disk head movement is the slowest component of any disk operation
and the amount of disk head movement is critical to disk perfonnlzmce.

V. Turning Visual update off will speed up the optimization of your
dm./es by as much as 50%. Updating the fragmentation map takes alot
of time because drawing to the screen is very slow relative to disk ac-
cesses. If. youdonot need to watch the visual display and you care about
saving time then turn the visual update off. 5
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The other option involves the disposition of deleted files within the
directories. A full description of what happens when you delete a file is
given in the next chapter. The optimization of a disk drive significantly
reduces the probability of successfully recovering a deleted file. If you
select Remove Deleted, then the space occupied in the directory sectors

for the deleted files 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 clus-
ters containing the file you need to recover were not overwritten during
the optimization, then there is a 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 dur-
ing the optimization. Not the best of odds, but still a chance.

Optimizing Your Drive

V Before you perform an optimization there is one thing left to do:
Backup your hard drive. Diamond Edge provides secure protection
against and recovery from a wide variety of disk related problems, how-
ever there is NO SUBSTITUTE for a valid up to date hard disk backup.
Regardless of the safeguards within the program, the only way to pro-
tect against an unexpected power outage during an optimization is to
have a current hard disk backup. We find that using Diamond Back 3 is
the fastest and most reliable means to accomplish hard disk backups.

You may either optimize just the active drive by selecting Opti-
mize Drive from the Optimize menu or on multiple drives by selecting
Optimize Multiple. Before each disk is optimized, it is automatically
examined by the Disk Medic for problems. Any problems detected by
the Disk Medic must be fixed before optimization will be allowed. After
the disk has passed the Disk Medic examination, the optimization will
begin. A bell will ring to indicate that the optimization is complete.

42 Optimizing Your Drives

i
U ik
C e
P
Pl
e
Ll
P
&=
=
&=
Lk
e
Pl
-~
il
ﬂ

e frequently than
paper and

cratch directory- You start grabbing files

Then suddenly your heart stops as ci/ou
hours of work and all your 1deas
s this desperate situa-

i i that have
thods of recovering files sofmt

bility to recover fragment

It happens to all of us
others). You have just spent 3
ou decide to clean 13: ytourhs
d tossing them 1n the rash.
?galize you just flushed the last th

the drain. :
ggr‘f It;y providing two different me

previously been deleted including the a

What happens when you delete a file?

lete a file, all of the information regatding a ffi;le 'tsbnc:;
In the d{rectory sector holding the file, the firs T);\ :
e hexadecimal value Oxe5 (o). g 1st
is fi no
character tells the operating system that this ‘fslcl)e }&115 &Zeagzlgti;llzax‘:’ s
i -+ o directory searches anymore. ou, & AD. :
ltJO miic?Eillg SdlgecAﬂr);f the rest of the directory information is left intact.
eco ME.

When you de

completely erased.
of thl::a file name is replaced by th

i i f the clusters allocated to
t thing that happens is that all o ' '
the filTeh; Itlti:: FAT a%'e cleared. This is the largest problem in recovering

i i information remains intact, sO we
leted file. Although, the directory ‘ ta
iri)?v\erhere the file started, the FAT cluster links have been eliminated so

we have no idea actually where the file is on the disk. If the file was nlgt
fragmented, then the clusters lie in consacutlve order and recouvery is re 3
tively straightforward. However, if the file was fragrtlented fu .recovery
nearly impossible without knowledge of the FAT prior to deletion.

The good news is that nothing happens to the data on the disk. The
data remains completely intact. The bad news is that now that the clus-

ters have been released for use by the operating system, they can be over-
written 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 very next disk write will overwrite the data

and make recovery impossible.

v The key to successfully recovering deleted files is 1) knowledge of the
FAT prior to the deletion and 2) speed of action. The longer you wait to
attempt to undelete a file the lower the probability of successful recovery.
If you do accidently 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. Again speed of action is the key to successful file recovery.
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Choosing your Undelete meth -
leted files are provi eror baipyrrr?

ering de ]
Two methods of recov 5 Undelete. Seloeth s e deleted file.

1 d Mirror :
Edgi Slmp:::cg; priseisis the drive that contains th
you have a

Otherwise, you should select Simple Undelete.

Configuring Diamond Mirror

One of the keys to successful recovery of deleted files is knowledge
of the FAT structure prior to deletion. Diamond Mirror is an auto folder
program provided to save FAT and directory structure information at
user specified intervals. It also has the capability of testing your disk
structure at user specified intervals. Both of these functions are extremely

critical and we HIGHLY recommend that you use Diamond Mirror.

er of clusters the file would
the starting cluster of the

: m the
tive clusters fro
e number of consecu : -
ol currently allocated to other files. The

A Simple Undelete calculates the numb

have occupied on the
deleted file and calcu :
beginning cluster that are no
sed clusters are then recovered.

e uses FAT and directo
e exactly what clust
that the file occupied,

Diamond Mirror is configured from within Diamond Edge by se-

lecting Configure DMIRROR from the Undelete menu. unu

ry information stored. in
lusters the file occpp1ed
that are still not

A Mirror Undelet

I Diamond Mirror Configuration |
the disk Mirror files to determin

Test? ’-— 0 | oo s | oo | o o L 3

N N e e O S i S S5 :
§% _4 = ..i,l....,i ‘.,I‘_J a .,J T A ] AL § "W SIS B TURE RN ‘;ﬁ__‘_l b T .J rior to delet]_on The Clusters d This iS tl-le only meﬂ.‘od tl‘lat CaIl
pr N A L s N LS N N TN N N 7. . X ’
Mirror? . o o e 0 8 S S allocated to other files, are recovere ist you in

e. Both of these methods can assis

fully recover a fragmented fil e
recgvering deleted files even if you regularly run DMIRRO

When will a Simple Undelete be abl : :
:(/Iirror undelete could not? If you created or added a file to you disk

after the last time you ran Diamond Mirror apd you then dfci::lletelcrl1 31121
file, the Mirror file would contain no information about that file. 2
case a Simple undelete would be your best chapce at data recovery. e—f
member to keep your disks well optimized to give you the best chance o

recovering deleted files.

Undeleting Files

When you select Undelete Files from the Undelete menu, the
Undelete control screen is displayed. The Undelete File Selector func-
tions exactly like the normal GEM file selector, except that only
subdirectories and deleted files are shown. To open a subdirectory shown
in the control screen double click on the entry. To move up to the parent
directory again, click on the close box in the Undelete File Selector win-
dow. If you want to change the active undelete drive, then select the
desired drive button from the available drive buttons.

Select All Drives Clear All Drives

Frequency of selected operations:
Test? ] Every Startup [J Once aPay [ Once a Week

Mirror? @ Every Startup [0 Once aDay [J Once a Week
Path to save SCSI and Disk Mirror files:
[ C:\UTILITY\EDGE\MIRROR

e to recover a deleted file when

0B
l Save Configuration l ¥ () Cancel

The following items can be specified:

* What drive(s) to Test and Mirror: Select the drives that you
want Tested or Mirrored at boot time by clicking on the appropri-
ate drive buttons. You may select as many or as few of your active
devices. You may select different drives to test and mirror.

* How often to Test and/or Mirror: You can select to have Dia-
mond Mirror test or mirror your drives every time your machine
is booted up, once per day, or once per week. It is usually best to
keep your Mirror files reasonably current. You can bypass any
scheduled Mirroring by pressing ALT-S just before Diamond
Mirror is scheduled to run or CONTROL-C while Diamond Mir-

ror is running.

* Where to put your Mirror files: Specify the path that the Dia-
mond Mirror files will be stored.

.V Each file that appears in the Undelete File Selector has an addi-
tional entry that indicates whether or not the file will be recoverable. 1f
all of the clusters belonging to a file can be recovered then the recover-

able entry is: Yes. If none of the clusters belonging to the deleted file can

After you are satisfied with your configuration, select Save Configura- be recovered, then the recoverable ity i NG

tion. If you want to exit without changing the existing configuration,
select Cancel.
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However, if only some of the clusters belonging to the file are re-
coverable, then a ratio of the recoverable clusters to the total number of
clusters will be shown. If the file in question is text then partial recovery
is useful. Partial recovery of a binary or program file is seldom useful.

ge F_lle Medic Optimize Undelete Utility Help

i EE= TSRS e D s e e e

Diamond E
g " Undelete files from Drive D

FmeT i e

e e

ctory:

Search Mask:

x o¥* Bl
& UMASTER . 6/724/34 1:84 PM
& TRUPRINT. 3718794 12:81 PM Find Deleted
& UKs ' 1726795 2:82 PM Find Rext
oD6E  INF 35 6727793 10:88 AM No
OADE RSC 15594 3721795 4:13 nM Yes Undelete Method:
6DGE +RSC 38538 5/38/393 5:83 PM  23/18 BJ sime1e underete
& oOUNDS . 2/23/94 1:86 PM ] rirrer unaerete
& o0UCHUP ., 3724734  4:04 PH
GESTORE .IM6 15342 3/25/94 2:82 PN No Undelete
OELECTZ .IMG 18376 3/25/94 2:84 PM No =
OoKUPMAIN.TIF 15374 3/25/94 2:84 PM No =1 {ti)
OESTORE .TIF 14254 3/25/794 2:85 PM No Selected Files
Active Drive Disk Info Fras HMap Test Disk Optimize Undelete Run DADE All Info Prant
& = > s =T
| B Sici
Clich/Press Key Alt-I Alt-T Alt-0 Alt-A Alt-p

Diamond Edge provides a general purpose deleted file finder within

the Undelete control screen. This is especially useful if you have forgot-

ten the name of the file(s) you want to recover or simply don’t remember

what directory the file used to reside. To search for deleted files enter a

deleted file search mask in the editable field in the Undelete Control screen

labeled 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 cards on the Atari ST are * and ?. The *
appearing in a wild card search mask will backup all files containing a
character string in the *'s position. The ? appearing in a wild card search
mask will backup all files containing a single character in the ?’s posi-
tion.

For example, if you wanted to search for all deleted files with a .PI1
extension., you would enter s*.PI1 for the Undelete Search Mask. If you
had wanted to search for all deleted files with extension of PI1, PI2, or
PI3 you would enter s* PI? as the Undelete Search Mask.
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The program then checks to see if there is ar_lother file in the c-lirec—
tory that already has that name. If a conflict is found, you will be

prompted to enter a different first character.

¢/ In order to undelete files from a subdirectory that has alsfo .been
deleted, you must first undelete the directory. When you have finished
undeleting all of the files that you require, select Cancel to return to the

Diamond Edge basic window.
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What to do after you undelete a file

‘. After you have undeleted all of the files that you i
fxﬂeenl.rt(:’r t;[e »;ial}dlty of the recovered files. If you h:ve ; iﬁ?riity:;i?;?;i
s j f-;*we, f_Ihhejn pe_rfonn a vali'dation pass to assess the state of the
i LL esf.ﬂ s will tell you if the undeleted file is the same as
v he files data has been corrupted. If you do not have a current
1dation file, then you should manually examine the fil o
undeleted to determine if they are valid. =%y

b pr\cf)’t:;iftijcaﬁo; of thlcfdundeleted file is required because even with Mir
on, the validity of the file recovery i ¢
_ y 1s not 100%
i::ddelgtefi so’jne files and then add other files, the “first av:iisal‘t:f: dfirli
= dis;}:rti*lactlfzsi dwlcn:kcii ?ﬁply and the new files would overwrite the aresa
eleted tile occupied. Then if you deleted i
before the next time that 1 . L e
thy | you run Mirror, there would be
lctill*u’.-xt ac%vl ty. The Nh_rror file would tell you where the original];; ulﬁcci(;;:te(g
une;lrlf,éa ;cé ox;ht?se dlskl,dand the operating system would say that space is
located. would result in a recoverable statu
the files information had been overwritten. G ey i

The undeletion tools i 1
/ : provided by Diamond Edge desi
:asilst ymiC In recovering accidently deleted files. Homg/e\?;f tlfes)lrg::nig;
€ you from every possible situation. The best ion '
of data is regular hard disk back i F N e
. : ups using a three backup set -
tional strategy. There is no substitute for a valid hard disk%:tfkfgnera
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While there is still no subs

stest way to recmf : g2
f the corrupted i ormation. Ve _
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< data on a floppy disk in
- es. We also recommend that you keep this :
gggft:’on to on your hard disk. The creation and regular updating of a

Diamond Edge Emergency disk described earlier is an excellent catas-

trophe prevention strategy.
and Restoring Disk Information

tructure information(boot sector, FAT
Disk Info from the Archive menu.
pear. Select all of the drives
for and then select Save.

easiest and fa

Saving

To save critical disk partition s
table, directory sectors), select Save
The Save Disk Information dialog will ap
that you want to create disk information files

A GEM file selector will appear prompting you for the directory to
save the information files. The default directory is the Disk Information

directory specified in the Diamond Edge Preferences dialog. Only the

destination path is
required, the disk Save Disk Information Ti

information file

names are auto- Select All I | Clear All I
matically gener- W = 5
ated. Select Ok | /]| |7 €9 &3 &3 & e ¥
fromtheFileSelee- | 7= 72 3 £ i s ol
tor to save the disk | = B b Bt B i Ens ¥y
information files.
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abort the process.
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To restore the critical disk information to a disk, select Restore Disk

Info from the Archive menu. The restore disk information dialeg will
appear. You have the option of restoring the boot sector, the FAT table,
the root directory sector, or any combination. Then choose the drive that
you want the information restored. It is often advisable to first reinstall
the boot sector, perform a Disk Medic check with Auto-Fix OFF. If sig-
nificant problems remain, then reinstall the FAT table and root directory

sectors.

Restore Disk Information

Boot Sector | | FAT Table | [ Root DIR |

to drive:

Select Disk Info File

/ If the boot sector is severely damaged, TOS may refuse to recog-
nize the disk as valid. It may not be listed as active or may not be recog-
nized at all(i.e. one less drive appears than you think you have). If this
occurs, it will be necessary to rebuild the partition from the Hard Disk
Partitioning function described earlier, before you can reinstall the

archived disk information.

|

Select the Select Disk Info File button to choose the disk informa-
tion file to restore to the selected disk. After specifying the information
file to restore, a dialog is shown describing the disk characteristics from
the disk information file selected for restore. If the disk information is
correct then select Proceed with Restore. If you have any questions at
all regarding whether the information you are about to restore is correct,
then select Cancel to abort the restore.

V After restoring the disk information, it is extremely 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 infor-
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The total loss of the hard disk partit1o
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able hackers can resurrect your disk.

sCSI information f :
i aDizu:nond Edge will scan ST ACSI id

SCSI-2 identification ‘n_ : ;
E)?‘Iaziifrzlfi?\lfices. The drive :dentification of the de

od in the Select SCSI Device dialog. Select all
4 te information files for each SCSI drive.
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tion file.

cSl Partition Info

information located in

an most people
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There is NO
disk informa
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common th

Save SCSI Info from the
entification num-
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ile, select
To crea

Archive menu.
bers 0-7 and EL S

Falcon IDE id 16 .
vices found will be displa

of your SCSI devices to crea

Save SCSI Info: o
ID,LUN Drive/Controller
8’ B8 SEAGATE ST296N | Rescan l

SyfQuest S0555
13 g nﬂnuTun pipsS 16-18-94x | Hanual |
i6 Falcon IDE :

Some early SCSI drives and MFM drives attached to the ST using a
SCSI-> MFM adapter(like the Adaptec 4000) will not respond correctly
to the SCSI Inquiry command. If your drive does not respond to the
inquiry select Rescan, it may just be slow to respond. If it still does not
respond to the inquiry, then select Manual from the Select SCSI Device
dialog. Amanual selection dialog will appear to allow you to specify the
SCSI ID Number of the device that you want to partition.
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Selecting Save SCSI Info File will bring u i
p_urompting you to enter the directory path to s{gawep tl'z:e(él(i:hsdl ifillfo 5'319:*01'
files. .The default directory is the Disk Information directo S en'?'a 591’1
thc-.:- Diamond Edge Preferences dialog. Only the destmatgnpactiul? »
quired, the disk information file names are automaticall pen lst rcei-
Select Ok from the File Selector to save the SCSI informatiog fgl ega s

Cancel to abort the process. g i

To restore the disk partitioning informati i
Restore SCSI Info from the Archivg menu. S(?lzcttotﬁesggéIdélsrl'(’ Setll‘fCt
you wa_n.lL the information restored and then press Select SCSI Inl;{;e F'lat
1{\ GEM file selector will appear allowing you to select the SCSI inf 55
tion file to restore to the selected drive. Select Ok to pr d itk
SCSI information restore. b

The stan.dard Hard Disk partitioning screen will now appear with
th_e loaded with the partitioning information contained in the file Ti
reinstall the old partitioing information without effecting anv oth d -
on the disk, select "Install Partition Info Only". S Thenans

Optimize Undelete Utility

| Partition Hard Disk I

Help

h“‘f

=£g;==:§§:£§:=‘-ﬁ-m599 ““““““ §ize Tupe nn Bunt Disk Partitioning Tools
; : 31‘;;; _____ j:E.‘...._..._...:“.:::::.::::::.:'."::: A e s s
g gg;g 62543 15.31’ EEH" f/’ - F — —
: 3821 16,81 GEM ¢ _ Clear Reset
5 LT e — P — - -
; I S SN ATARI T0S 4.84
? e § ct— Sep— e Display Partition Si
8 VI ot & % ze 1Nt
9 ::: e L Sectors
19 e maA T  Dsedaibin 1]
12 —-:: N 2 42 o 15-“1
e e TS e 1 Recalculate Available I
nstall and Rebuild ALl Install Partition Info Only Load Print
netall and Rebuild One Install Bpot Sector Only SCVE cantel

If you have any questions at all regarding whether the information
you are about to restore is correct, then select Cancel to abort the restore
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ovides a number of
t out of your

general disk maintenance

Diamond Edge pr disks.

utilities to help you get the mos

Partition Copying |
wo general purpose dis
lications.

k to disk copying

Diamond Edge provides t
methods for different app

Partition Copy - Image

tion Image copies s€
the destination par

sector an exact image of th::e1
ition to tition. The directory structu;e a:; e
e haracteristics of the source are exactly duplica

dak g e T inati artitions must be of ex-
. The source and destmation p st

Ontlt)}/“:hie:;nnzt;?;e and type(both GEM or both BGM). All existing data

ac )

on the destination parti

Copy Pa cti ctor for

tion is lost.

To perform a partition image copy, select Copy Partition lmagg
from the Utility menu. You will be prompted to enter the source an

destination partitions. If you have Warn mode. set to then you willtie
told that all data on the destination partition will be lo§t apd given 1e
opportunity to cancel. Otherwise the partition cOpY begins immediately.

Partition Copy - Defragmented

he entire contents of the source par-
d defragments the files in the pro-
cess. 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. So you can perform a Copy Partition Defrag
from a 10 Meg GEM partition to a 40 meg BGM partition. All existing

data on the destination partition is lost.

v Copy Partition Defrag copies t
tition to the destination partition an

To perform a partition defragmented copy, select Copy Partition
Defrag from the Utility menu. You will be prompted to enter the source
and destination partitions. If you have Warn mode set then you will be
told that all data on the destination partition will be lost and given the
opportunity to cancel. Otherwise the partition copy begins immediately.

General Utilities 53




Forcing Media Change

TOS occasionally has difficulty detecting whether a disk has
changed state and requires updating it’s internal information about the
disk. This is especially true regarding floppy disks. If you suspect that
you have modified your disk and TOS does not recognize the change,
then you can choose the disk as the active disk and select Force Media
Change. This will force all versions of TOS to flush and rebuild all infor-

mation it has about the disk.

Browsing, Viewing, and Printing Files

These functions allow you to look around your disk, look at text
files, and print text files. Selecting Browse will give you access to the
GEM File Selector to look around you disk. Selecting View File allows
you to view a text file on the screen. Selecting Print File will allow you
to print a text file of your choice on your printer. This is useful to exam-
ining and printing Disk Medic Error reports or Validation Error reports.

Partition Zeroing

If your disk structure has become unrecoverably corrupted or if
you just want to easily erase all of the files on your disk, Diamond Edge
provides several methods of Zeroing your disk. Zeroing a disk means
erasing all of the information in the disks FAT and root directory sectors.

Unzero Parirtion ant to Unzero the
the Utility menu.

to restore the

make the partition you w
Partition from
artition, as

tition,
To Unzero a par
tive partition. Then select Unzero S
'E;;e same procedure is followed to unz

PEPREE tion. _
disk partition informa e E R

. on file to restore to the se-

Info File button to choose !

lected disk. After specifyin

] 1 .-l . ] 1. ] ] . |.
f - . | I] ] P l

the restore. - .
is extremely advisable to run Disk Medic

After, unzeroing the diskit artition. Any modification to the

e Validation on the unzeroed p .
?lTsc:ll((Ff:llZ creation, deletion, expansion, etc.) made after the disk was ze-

roed can cause corrupted disk structure and information O'Il ﬂtﬁeulgczix"’(zd;
tition. If you unzeroa disk immediately after zeroing it, e

fvajl be complete with no loss of data. If you have written any 2 uﬁ 0 <

disk and then unzero it you will have at least some corrupte orm

tion.

Wipe Partition

Wiping a partition is a special kind of Zero.'mg. When you wipe a
partition, not only are the FAT tables and root dlrgctgry sect_ors erased,
but every sector of the partition is overwritten. This is especially useful
if you need to completely eliminate highly confidential data.

The result will be a completely empty partition.

Because zeroing a disk is not something you want to do accidently,
you must enable the zeroing functions by selecting Enable Zeroing from

the Utility Menu.

Zero Partition

To Zero a partition, make the partition you want to zero the active
partition. Then select Zero Partition 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, if you want to abort the zeroing select No.

V After you have confirmed your intent to zero the partition, but be-
fore the zeroing is actually performed all of the critical disk information
is saved in a disk information file. This will allow you to Unzero the
partition with absolutely no loss of data if you decide that you have
mistakenly zeroed the partition.
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9. Diamond Advanced Disk Editor

nd Advanced Dis

.o B B

The DiamoO ¥
- advanced user :
o editor. It offers pOwerTs featfgsﬁf?; esgned to edit files, logical

i D
easy to use for novices. . _ g
sect)(;rs(sectors on a mounted logical drive partitio

cal sectors(the actual sectors O
modate logical sectors from 512 bytes up to

drives of any size. |
hould be exercised when using DADE. While 1t
oblem or recover any

: - fix absolutely any disk pr :
has incredible power t2 7 i : st as easy to destroy your disk
ions without

i ice. Itisju

file, the power cOmMes at a price

with DADE as is to fix it, if you attempt to perform funct
knowing what you are i u have any doubts whatsoever, tl.1en
read the manual again. If you still have doubts, then contact technical

support.

P Using DADE

DADE is designed to edit files,
logical drive partition like C: etc), and phy
on a physical SCSI device). To start an editing session,
editing you would like to do
from the File menu. If you
want to edit a file, then a GEM
file selector will appear allow-
ing you to choose the file to
edit. If you want to edit a sec-
tor on a logical partition of
your drive, then the Drive Se-

lector dialog will appear.

32K in size,

\

.
'-
-

\

\

S

Extreme caution s

N
'
- -

logical sectors(sectors on a mounted
sical sectors(the actual sectors
select the type of

Partitions that are not
available for editing will ap-
pear disabled. To selecta drive
to edit, place the mouse
pointer on the appropriate
drive letter and click. The edi-
tor window will then open and
sector 0 will be displayed. If
you decide not to edit a drive
then select Cancel. :
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It you want to edit sectors at the physical device level, then select

gdit De\cfiitée. This capability is especially useful in re

amaged drives. For example, say the boot sector o

: . , n one of i-

tions is dar'naged. Your hard disk driver will not recognizeoﬂi};ou;rﬁ??u

SO O)(;ou can't use the -n_ormal tools in Diamond Edge or the logicaI; edit;.l(:n

:?a :.- of DADE. Editing the drive at the physical device level is the onlg
Yy to repair the damage and hope to recover the rest of the drive Y

pairing very badly

First [?ADE will scan the ACSI and SCSI b
@d .then will display the Select Device dialo
tive in the system will be disabled.

usses for active devices
g- Devices that are not ac-

To select a de-
vice to edit point the

| Device Selector =

C T
— _sIENET

mouse pointer at the
appropriate drive | gpsI:
; : 1 2 3 |
leftbufton- The edi- LUN 1: ofF 1| |oF 2] [oF2] [oF 4] [oF5 ] [oFe | [oF7 1 o
tor window will h = —

Use mrewboard to override ACSI di

th : CSE/SESY-2: K- 9% iR 44
en open with AFL|AF2] [AF3 | [AF4 *%‘% "*Il-"; 7}%’— Ag

physical sector 0 of
the device selected g {i}li-'i
displayed.

sabling

Note that some older SCSI drives ma
y not respond to the Inqui
command. If you know you have a device at a particular ID nun?l:;y

you can override the disabled state of a button b :
equivalent listed for the device. y neig eie keybeand

The Editor Window

' At this point all of the basic elements of the editor window func-
tion the same regardless of whether you are editing files, logical sectors,

or physical sectors. Wh - : . =
B tl);x 54 ere any differences exist, they will be specifically

: After selecting the edit type, the editor window will open with the
fujst sector of data displayed. The information line of editor window
will display the drive being edited, the sector number of the current buffer
'the total number of sectors on the drive, and the size of each sector. Thi;
information is updated every time you change sectors.

If you are editing a file, then it will display the file name, the size of
the edit buffer, the position of the current edit buffer in the file, and the

offset in bytes of the current edit position from the beginning of the file.
This information is continually updated.
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Fie ®
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-> Fl'uf Bufn—> Info || EdDir Fill
s in the edit window. The inner slider 1s

. ; &
active if one sector of data is too large to be dlspla}lt:ad on a Sl:;ilft jsr(::-;:h :
' ' i 1 ou within the curren .

rolling with the inner slider moves yout thin .
iflter sligder is used to scroll through the different sectors of the logical or

physical disk.

You will see two slider

the buffer size per screen is inherited from the

logical sector size of the drive the file resides on. Fn':)r exan'}ple, if d'rlvelsD
has a logical sector size of 2K, then any file you edit on drlve.D will also
have a logical sector size of 2K. Scrolling with the inner shFler moves
you within the current 2K buffer and scrolling with the outer slider moves

you between 2K blocks of the file.

When editing files,

At the bottom of the window is a convenient row of special feature
buttons. These will be explained in detail later in this chapter.

Inside the window, enclosed in a box known as the sector editing
work area, you'll find the contents of the sector currently being edited.
In this editing area you will see either 16 or 32 lines of text. Each line
consists of three basic elements (we'll refer to these as columns). From
left to right the three columns are the “offset” column, the “Hex” column
and the “Character” column.

B 1 2 %4 967 %93 808380 FE F HHEGHINEY
goe6: 4 42 33 20 20 20 20 20 20 20 20 18 60 08 88 88 DB3 #
0610: 0O 66 B0 66 B8 88 AL 7A 85 IE B2 B8 66 68 A6 09 izd*o
BBZTB: 41 55 54 4F 26 20 20 20 20 20 20 10 60 08 88 88 AUTO &
Offset Hex ASCII Character
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: Ead".n editable line displays 16 bytes of the sector buffer. The “Hex”
tolumn dlsflays the 1‘6 bytes as two digit hexadecimal numbers. The
Character” column displays the same 16 bytes but it displays them as

their ASCII representation.

The “Offset” column gives the offset (in h i i

e:_.-:c-h row. The first line of tie window congainselﬁxziii;l;lsgb:ymlgl
fhgj ts numbered from ‘0’ to ‘F’ over the “Hex” column and also ovsee th )
Character” column. These Hex digits are the offset of each byte 11: the
row. By adding the column offset to the row offset you can eas}i,l det -
Fat any byte’s offset in the sector. Using the picture above ¥he ler;
row’s offset is 01F0, the last hex byte (last two hex digits) has a; colu;sn

offset of E Adding row and column offsets together we get a byte off
of O1FF (511 decimal). . s

& Note that you can get the b ithi i
a . yte offset within a sector directly b
lI:omtmg the mouse pointer at the byte in questions and holding tl:e zhﬁ};
ey dc.)wn while you click and hold the left mouse button. A pop-up box
will display the offset of that byte from the start of the sector.

Editing a sector

DADIE:/Vhen editing sectors it is always important to remember about how
: manages the data you are editing. DADE maintains two separate
uffers. The first of these buffers is known as the “editing buffer”, the

second, as the “copy buffer”.

‘/ Whenever ' '
. you instruct DADE to display a secto
‘s:a:t’o.r, placing a copy of it into the ”editing biffer”. T;;::D i)]rjli;et:ii 3112
editing _buffer” are displayed in the editing area at all times. You m
freely edit the buffer and some of DADE’s options will also chan tlE'ity
contents of the buffer. However, for these changes to be pern'tam?r%te :
must SAVE the sector back to disk or file using the Write button disg

The “copy buffer” is a sector sized buff
: : er used for block co -
erations. It contains data from the last CUT or COPY operation ﬂ\gfwogs
pe.rf.ormec-i on a marked block. You can change drives or files you are
editing without affecting the contents of the copy buffer.

' The editing cursor appears as a solid black re ich i
size of one character. The character underneath the cclzra?fj ?vglh;?viig;:
and appears inverted (i.e.: white text on a black background). You may
use any of the four arrow keys to move the cursor to the next byte in
their respective directions. You may also move the cursor to any dis-
played byte by clicking on it with the left mouse button.
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cursor in eith
the cursor with
can not be Comp

each of .- oach byte is : =
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edit cursor O
simply positio
nibble’s new Vv
next nibble. DADE

w keys,
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umn icking on : )

o= f&‘:l rrozfykc:;:; it 1% possible to view the en
ea

letely displayed-

Using the arro
uHex” or ? C

f rows,

i lays a number O ;
1 th ”Hex ; 2 . . t;s hexadecl—

As-scthafiejc; eli;lge;% b;tes. Each byte is dmp;aszlom g :
whi P displayed as e abyheied 1

d to as the low nibble.

The second will be 1-eferre
4 bits of a byte (8 bits)-

ou to position the
olumn, DADE allowsy Pblers nie

When editing , bvte. To change 2 nib ;
ver either nibble i thyg; desired nibble and type in the

: er
g epd b erets -1 automatically advance to the

slue. The edit cursor W £ the whole byte. Any
mo e WhOIE By -
does not force you to = bﬁﬂected in that byte's

o either nibble of a byte w
“Character” column.

in the Hex ¢

change made t

character in the
7 column the character under the

SCII value of the key pressed. ANy

in the “Character
al value in the “Hex”

aced with the A :
d in that byte’s hexadecim

When editing
edit cursor will be repl
change will be reflecte

column.

Most CONTROL + <k
character. The exceptions to

ey> combinations will produce thfg exPect.ed
this are the control key combinations which
serve as menu equivalents. Holding the ALTERNATE }<ey gives you
access to some extended ASCII characters. By far the easiest way!:co -
rs is by editing their bytes n the “Hex

ter control and extended characte ' -
column. Then you just enter the characters hexadecimal equivalent.

Special Editing Keys
When the sector editing window is topped several keys have a spe-
cial significance:
TAB Toggles cursor from one editing column to the other.
UNDO  Rereads current sector into editing buffer.

HELP Toggles cursor between solid and blinking.

(Note: DADE will default to a blinking cursor if you hold
the left shift key down while the program is loading )

DADE &1




Block Editing

DADE allows you to perform block editing functions. To mark a
block for editing, position the editing cursor over the starting byte of the
block and select Block Start from the Edit Menu or press CONTROL-S.
Then place the editing cursor on the last byte of the desired block and

select Block End or press CONTROL-E. The bytes contained within the
marked block will then be shown as selected.

The following functions may be performed on the block:

Cut Block Copies selected block into the copy buffer and replaces

the block with zeros. CONTROIL-X

Copy Block  Copies selected block into the copy buffer and leaves the
source block unchanged. CONTROL-C

Once you have the selected block in the copy buffer, there are sev-
eral actions that you may now take:

Paste You may paste the contents of the copy buffer by selecting
an insertion point with the mouse and then selecting Paste
from the edit menu or by pressing CONTROL-V. The con-
tents of the copy buffer will be copied to current buffer
starting with the byte indicated by the edit cursor.

V Note that once you have copied data into the copy buffer,
you can change sectors, drives, or files and then paste the
copy buffer data into the new current buffer.

Save A GEM file selector will appear allowing you to save the
contents of the copy buffer to a specified file. The file does
not need to exist. If it does then it will be overwritten by
the information in the copy buffer.

Append A GEM file selector will appear allowing you to append
the contents of the copy buffer to a specified file.

To unmark a block select Unmark Block from the edit menu or by
pressing CONTROL-U.

e ar ; .
Editor BUH:,n B oditor window 15
Along the

: . n the ok st 5
tions can be executed by Cl{ijipg"ij)‘]mmm‘ﬁ
> F2 :

xt to the func-
u dOUble

func-
ssing the indi-

rFio @

have the symbolE r:fif 0
1 action is performed B Y

tion key- :
o T escribed in detail below.

This means that a spect
‘1ot function. These are d

uffer into the copy buffer,

X ' renteditb e
This fneHon e tha e] rreenrt:::;il:il;lg puffer. Note that these two fun
e

. - i i they operate on an
o COPYf]szfeéll;fE copy and paste operations in that they op
tions differ from .
entire sector buffer at a ime.
,nfo t disk statistics similar

: 11 displa importan : : ; d
Selecting this button L a’ﬁOﬂ ccreen in the main Diamot

Disk Inform : ; : xtended
o thoss SIEZ;H ]ggutgfe cllicking on this function will bring up €
Edge progta:*t-

: if it be-
; dit buffer such as if 1

- ctor currently 1n the edit S 3
g, iil?:(;lllilglf sstrue cture or the FAT chain if the sector belong
longs toacr

a file on the disk.

EdDir

This function brings up a

directory entries easy To execu

the directory entry that you w : .

(t)cI:n. '(le"he following form will then be displayed:
The direc_ — -

tory entry 1is

displayed in a

iti d correcting
form that makes editing ana ¢
tc; the function place the editing cursor

HODIFY ENTRY

?e:c:;zd fe‘;”ff‘ AME : DB3 . annEn » Ne

0 A

ing. gouble TTHE: 5718z W  DATE: 81/85/1955 &
clicking on the |g7sTTNG secToR: 156 o  BIZE: 8 |

date or time :
will enter the SAVE l TrageJ EKITJ
current date/
time into that

i

field. Double clicking on the starting sector will jump you to that sector
and load it into the edit buffer. This is a very convenient method of
quickly traversing a directory tree.
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There are a number of diff i
i ere
g this fabi nt actions that you can take when us-

Save Copies your modifications to the directo
. - - % :
‘/ focil;ts;fﬁ;r in the directory slot where thr)(; egtilt-yciﬂ-ts?):hiz
djfferen.” Oc;u tlr:am use one entry as a template to save in a
i al 01;1 by h?ldu.'lg the right mouse button down
chi g In the edit window with the left mouse but-
ln where you want the edit cursor to be placed and th

e ‘/ select Saw::- to save to the new location. 2

This function displays a trace of the FAT chain of a di
t?ry. Vt?ry useful for manual recovery. This functi o
also be invoked without entering the Edit Di S o
by double clicking on the EdDir button i b

Exit This button wi ' rm
will exit the Edit Directory f i
- - - - O
P ?hg any moqmcahons to the edit buiff):er. G e
, ese functions automatically move the Edit Directory

form (tio the Next. or Previous Directory entry in the cu
trentd e ; it buffer without leavin g the form. This allows yor-
O edit many directory entries wi s :
. . ithout repeated]
ing and leaving the edit fo e Mk
. rm. Remember to Sav
before moving to another directory entry. e

Fill

- to]ﬁ;lsrl;u%zrsl z}(ecutes DADES powerful Fill function. This allows

ok e Dl s coma b s, Pt
] rs. First you ' '

;mc: eer::c.lm.g sector you want the fill. You can ther): furstf\:fc}e’stt}r\stft;m?ﬂ%
y | p 1f¥mg starting and ending offsets within each s 1L T

you specify what you want ¥ e

to fill the region with.

If you specify a byte

value then each byte within S
the specified fill region will | [From: & ________ ﬂ To: 812 |
4

be replaced by the indicated |
byte. You can also choose to LFrom: 1__ |fs I8¢ -}
Fi]l

have the contents of the copy
ith

buffer copied into the speci- [Value: 12 Use Buff
| : H | |_Use Buffer

fied region. This is an easy
way to duplicate a large
number of sectors. : m

| Cancel |

v Note that if you Double-click on the Fill button, it will clear the

current edit buffer and fill the contents with zeros.
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o ur printer-
dit buffer to YO P : :
i i rints the current € | I it
Tglf; fu;;lrlccl;1 (:ngII character columns are include
offset, data,
Find i The Find
on. e
. function invokes DADESs powerful search iucxlxlcst; . Spec_lﬁed
Tlmi:’ll be displayed allowing you to search you ik
rings 0 ssemEEE Cearch Dial S s e
strings of data. You may [EEEEEREE —Search Dialog |
specify the search be
made on decimal num-
bers, hexad;:;:una;l num- AR — —
bers or ASCII text. “ u IBL! ]\ uise i

Size:

1f searching Y | |coreh Siring: Mhat dou us

Decimal or Hex, youmay

restrict the search tobyte, _ i
word, or long word replace? I [One] [Ask ] (A1l Use Buffer
+ 1f you want to replace—— |

aligned values. [Replace String: 11 J

If searching for E T
ASCII text, you may (FROA: 5 BT TF i OO |

to ignore the case
i s

while searching. You

may also specify that the '
contents of the copy buffer be used as the search string.

nt to look for_ |

Cancel

er to replace the found object(decimal,
hex, or string value) with a specified replace value. You may choose not
to replace, to replace one, all, or be asked each time the search value 1s

found. You may also restrict the search to a specified starting and end-
ing sector. This is useful to speed up searches when you know where

you are looking, but are not quite sure of the search string to use.

To actually perform the specified search, click on the Search button.
Complex searches on large drives can take a long time to perform. A
status bar is displayed during the search to show you the progress. You
may abort the search at any time by pressing the Escape key.

You may also specify wheth

‘/ To find the next occurrence of the search value, click on the Next
bgtton, and click on Cancel to exit the Search dialog. Note that double
clicking on the Find button, performs the Search Next function with the
last entered search criteria without having to open up the Find dialog.
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want to
save your changes before going to the specified sector.
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»” functi()rls-
OP hions be set that control how DADE
an

The following options €

his option a
set to read only 41 or EAT #2 when any

Display/Edit FAT

This function displays a decoded window containin g the FAT table
for the currently selected logical drive. The contents of each FAT table

Edit R/O Files Gelecting t

: . et ibutes are . AT
entry are displayed along with the individual sector numbers contained trll:.)ll: ells D ADE to use elthe.f Fs - oferencing the FAT table
in the cluster pointed to by the FAT table entry. An bad FAT entry with Use FAT # This ~m function that requires s etc. :
an illegal cluster number is indicated by Out of Range. Proﬁras displaying file FAT d}:'m:iata . either 9 or 10 point
c - it's
[® Decode/Display FAT #1 of Drive E #Clusters: 18987 S = Save ;uumay have DADE display
Z: Out Of Rang 3! Out OF Rang 47 553,554 5! 547,548 o Text size i dialog windows are
6: Out Of Rang 7 575,576 8: 577,578 9! 571,572 text sizes. location where d1a108 of the
18: 573,574 11: 567,568 12: 569,578 13t 563,564 .« controls the 1o . d in the center
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62: 597,598 63: 687,688 64: 689,690 65: 683,684
66: 685,686 67: 679,680 68: 681,682 69: 675,676 |
70: 677,678 71: 783,784 72: 785,706 73: 699,700 |
74: 781,702 75: Out Of Rang 76! 697,698 77 691,697 |
78: 693,694 79: 655,656 88: Out Of Rang  81: 651,652 _6]

Clicking on any FAT table entry allows you to edit any individual
FAT table entry. If you double click on the editable text field in the edit
FAT dialog, a pop up list with commonly used entries for empty clusters,
bad clusters, and End of File will be displayed. This saves time having to
type in these commonly used values.

v Warning! 1t is important to not that this in an advanced function
designed for experts only. Do not use this function unless you are sure
you know what you are doing.

|I!Il T gIgu;E!

C <=-> § CONVERTER '
Sectors 2546, 2547

HITHTHIBHETHIN
EIII}IHIIHH:
AR

This is a useful utility for converting clus-

ters to sectors, sectors to clusters, or FAT en-
; i Entry's Sector 67
tries t_o clusters or‘sgctors-. If the ss—:-cto‘r is Part Entry's Offset 0168
of a file, then additional information is given LEntry's Value 8808

about the starting cluster of the file and it's off- SECTOR

set in the directory. e
EHT Entry=
ElusteNSectnr= 1286_

[cate ] [Exit ]
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Hotkeys

For ease of use, keyboard e
for every major program function.
commands that control the operati

quivalents and hotkeys are provided

In addition there are special keyboard

on of various program functions.

During functions that scroll data such as C
or Validating files you may
pressing Control-Q will rest

reating a Validation file
pause the display by selecting Control-S,
art the process. Control-C is the universal

tions are not abortable via Control-C.
Basic Window Button Bar Undelete Menu
Change Active Drive Drive Configure MIRROR ALT-N
Letter Save Disk Info ALT-S
Disk Information ALT-I Restore Disk Info ALT-Y
Fragmentation Map ALT-M Save SCSI Info Control-S
Test Disk ALT-T Restore SCSI Info Control-Y
Optimize Disk ALT-O Undelete Files ALT-U
Undelete Files ALT-U
Run DADE ALT-D 1
All Disk Information ALT-A g o ty 'Menu
Prin ALTP opy Drf've Defrag Control-C
Copy Drive Image Control-I
File Menu Force Media Change Control-M
Preferences ALT-F Vi?w F.i b ontrol-F
Open Window ALT-W Print File ' Control-P
Quit Control-O Browsg Disk Control-R
Zero Disk Control-Z
Medic Menu Unzero Disk Control-X
Test Disk Structure ALT-T Wipe Partition Control-W
Test Multiple Control-T
Map Bad Sectors ALT-B Help Menu
Map Bad Multiple Control-T  Fjle Help F1
Create CRC File ALT-R Medic Help F2
Create Checksum File ALT-C Optimize Help F3
Validate Files ALT-V Undelete Help F4
Validate Multiple Control-V Utility Help F5
Partition Hard Disk ALT-H DADE Help F6
Optimize Menu
Optimize Drive ALT-O
Optimize Multiple Control-O
70 Hotkeys
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Tigard, OR 97224
USA

Phone: (503) 620-4919
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Electronic Support:

Genie:

CgmpuServe: 71333,2655
Internet:

In Europe contact:

HiSoft
The Old School

Greenfield, Bedford
UNITED KINGDOM  MK45 5DE

Phone: +44 525718181
FAX: +44 525713716

Electronic Support:

Internet:

ORA

orres@teleport.com

hisoft@cix.compulink.co.uk
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