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Introduction

Chapter 1. Introduction

1.1 What is Acronis Disk Director Server?

Acronis Disk Director Server is a complex program that includes partition manager and
hard disk data editing tools. With it, you can:

e Create hard disk partitions

e Resize, move, split and merge partitions without data loss or destruction

o Convert partitions to other file systems without data loss

e Copy (move) partition contents

e Delete partitions

o Create, delete and resize hard disk partitions using the command-line mode

e Recover hard disk partitions that were accidentally deleted or damaged due to a
hardware or software error

o Format, label, assign letters, hide and unhide partitions, set active partitions and
perform additional disk management operations

e Recover boot records, files and folders structure, find lost clusters, remove viruses,
etc.

] Some terms of this guide might be unfamiliar. Chapter 7 «Hard Disk And File Systems» and
Appendix B «Glossary» provide descriptions of some hard disk data storage components and
used terms.

1.2 What's new in Acronis Disk Director Server 10.0?

o Splitting/merging partitions

You can split a partition in two, moving the selected folders to the new partition and
leaving the rest of the data on the old one. This operation can also be used for
creating an empty partition from another partition’s free space. You can merge two
partitions, as well, even if their file systems are different. All data will stay intact and
reside on the resulting partition.

e Exploring and managing partitions contents

You can explore or manage partition contents before configuring operations on that
partition directly from Acronis Disk Director Server. It enables you to copy, paste,
rename and delete files and folders, create folders on the selected partition, and
even edit text files.\

¢  Working in the command-line mode

An administrator might need a console interface to create, delete and resize the
partitions.  Acronis Disk  Director Server supports this mode with

Copyright © Acronis, Inc., 2000-2010 5
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diskdirectorcmd.exe utility. The file is located in a folder where Acronis Disk
Director Server has been installed, by default it is C:\Program
Files\Acronis\DiskDirector.

e Viewing logs

Acronis Disk Director Server now keeps working logs. They store information about
implemented partition operations, including reasons for failure, if any.

e The new Bootable Media Builder, common for all Acronis products

The new Bootable Media Builder is able to create bootable media for every Acronis
product installed on the computer, or one bootable disk for several products. It also
supports creating a bootable disk ISO image on the hard disk and storing the
bootable programs versions on PXE server.

1.3 Software use conditions

The conditions of use are listed in the supplied «License Agreement». The unique serial
number is the confirmation of your legal purchase and usage of Acronis Disk Director
Server on your system.

Under current legislation, the «License Agreement» is considered a contract between you
and Acronis Inc. The contract is a legal document and its violation may result in legal
action.

lllegal use and/or distribution of this software will be prosecuted.
1.4  Technical support

Users who have legally purchased and registered their copy of Acronis Disk Director Server
will receive free technical support from Acronis. If you have installation or working problems
that you can't solve by yourself using this manual and the readme.txt file, e-mail the
technical support team. You will need to provide the serial number of your Acronis Disk
Director Server copy bundled with the program.

Before you do this, you will have to register your copy at:
http://www.acronis.com/enterprise/my/products/reqgistration/ .

Support URL: http://www.acronis.com/support/

6 Copyright © Acronis, Inc., 2000-2010
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Installation And Use

Chapter 2. Installation And Use

2.1  System Requirements

To take full advantage of Acronis Disk Director Server you should have:

e A PC-compatible computer with a Pentium or similar CPU
e 128 MB RAM
o A floppy or a CD-RW/DVD-RW drive

e A mouse (recommended)

2.2  Supported operating systems

e Windows NT Server

¢ Windows 2000 Server

e Windows 2000 Advanced Server

e Windows 2003 Server

e Windows 2003 Server x64 Edition.

2.3 Installation Process
2.3.1 Acronis Disk Director Server installation

To install Acronis Disk Director Server:

1. Run the installation program.

\
§ . Install Acronis Disk Director Server

Acronis Disk Director Server User's
Guide

Technical Support

Disk Director Server

WWIW, BCronis.com

o manage parkitions on

2. Follow the setup program instructions.

3. You will be prompted to choose Typical, Custom or Complete installation. If you
pick Custom, you can choose not to install the Bootable Media Builder, a tool for

Copyright © Acronis, Inc., 2000-2010 7
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creating bootable media (see Chapter 9 “Bootable Media Builder”). You might not need
this tool if you purchased a boxed product that contains a bootable CD.

If you have another Acronis product with its own Bootable Media Builder, such as Acronis
True Image, installed on your computer, the installation program will automatically detect
it and will not install another Bootable Media Builder regardless of your setting. You can
create bootable media for all Acronis products using either product.

4. After installation, reboot your PC.

24  Upgrading Acronis Disk Director Server

If you already have Acronis Disk Director Server installed on your PC, the installation
program will automatically find it and prompt you on its replacement with the new
version.

=] Software upgrades (with certain bug fixes) may be downloaded free from the Acronis
L~_‘J Web site: http://www.acronis.com/support/updates/.

25 Removing Software

To remove Acronis Disk Director Server, select Start —» Settings — Control Panel —»
Add or Remove Programs — Acronis Disk Director Server - Remove. You will
see a dialog to confirm removal. Click Yes to confirm and Acronis Disk Director Server will
be completely removed.

2.6 User Interface

When Acronis Disk Director Server software is installed, it has a graphical user interface
that is controlled by the mouse or by Tab, Shift+Tab, Left, Right, Up, Down, Space,
Enter and Escape keys.

= If you regularly work with Windows or X Window applications, you should not encounter
L~_‘J any problems with the Acronis Disk Director Server interface.

Acronis Disk Director Server uses a series of dialogs requiring the user to choose among
several actions or to mark partitions or disks to be manipulated.

2.7 Before You Run Acronis Disk Director Server

PLEASE NOTE: Operations on system, application or data partitions must be done very
carefully to avoid potential hard disk booting or data storage problems.

Acronis Disk Director Server has been thoroughly tested to work with numerous hard
disks, so if problems arise, they are likely caused by improper use, not the software.

8 Copyright © Acronis, Inc., 2000-2010
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A power loss, turning off the PC or pressing the Reset button on your PC during the
repartitioning procedure could result in partition damage and data loss.

Please take all necessary precautions and following these simple rules:

1. Create a disk image of the disk on which partitions are to be reconfigured. This will
ensure that your data will not be lost under any circumstances.

Almost all current PCs feature CD-RW drives. Having your most important data backed up
to a hard disk or CD will enable you to work on the disk partitions with full confidence that
your data is safe.

=] Acronis offers extremely effective hard disk and partition disk imaging software — Acronis
&=/ True Image (visit http://www.acronis.com/products/trueimage/). It creates a backup stored
in a compressed archive file whose contents can be restored at any time.

2. Test your disk to make sure it's fully functional and does not contain bad sectors or file
system errors.

You can invoke system hard disk checking tools directly from Acronis Disk Director Server
by selecting Disk = Check or clicking Check the selected partition for errors toolbar
button.

3. Do not perform any partition operations while running other software that has low-
level disk access, such as antivirus or backup tools. Close such programs before running
Acronis Disk Director Server.

If you follow these simple rules, you will protect yourself against data loss.

2.8  Running Acronis Disk Director Server

2.7.1 Running under Windows

Under Windows, select Start = Programs = Acronis - DiskDirector - Acronis Disk
Director Server.

Under Windows, Acronis Disk Director Server can perform operations on any partitions,
including primary, logical, system or data without rebooting your PC.

2.7.2 Running Acronis Disk Director Server for the first time

When you run the program for the first time, you will be prompted to choose whether you
want to work in Automatic Mode or Manual Mode.

Automatic Mode provides enough functionality to create almost any partition configuration
on your PC hard disks.

If you need a detailed partition structure representation with a complete set of partition
operations and controls, select Manual Mode.

Copyright © Acronis, Inc., 2000-2010 9
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You can switch between modes at any time (see 3.1.3 «Switching modes»).
2.7.3 Running from bootable diskettes or CD

Previously, we explained how to create bootable diskettes or a CD (see 2.2 «Installation
Process»). While working with Acronis Disk Director Server, you may need to use the
bootable media: (1) after a serious Windows failure or (2) to work on a Linux-based PC.
(See also Chapter 9 «Bootable Media Builder».)

Your PC BIOS must be set correctly to boot and run the software from bootable diskettes
or CD.

10 Copyright © Acronis, Inc., 2000-2010
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Chapter 3. Beginning The Work

3.1  Acronis Disk Director Server Logical Organization

Acronis Disk Director Server provides two operation modes (see 2.7 «Running Acronis Disk
Director Server»):

e «Automatic partition operations» mode is designed for the most frequent
operations suitable for the majority of users

o «Manual partition operations» mode for any partition operations. This mode is
intended for experienced users with some knowledge of disk data storage
organization; it provides full operational control

3.1.1 Automatic partition operations

In this mode, all actions are performed through task-based wizards.

o Create partition wizard — enables you to create a partition from unallocated disk space
or other partitions

e Increase free space wizard — enables you to enlarge a partition at the expense of
unallocated disk space or other partitions

o Copy partition wizard — enables you to copy a partition

e Recover partitions wizard — enables you to recover any deleted or damaged partitions.
Working with Recover partitions wizard is described in detail in a separate chapter of this
guide. See the sectionChapter 6 «Working with Acronis Recovery Expert». With these
wizards, even an inexperienced user will be able to perform the recovery operations
using step-by-step instructions.

3.1.2 Manual partition operations
In this mode, experienced users have access to all Acronis Disk Director Server features.
Partition operations are performed by entering necessary parameters into dialog boxes.

The main difference between the automatic and manual modes is that wizards perform
operations series in the automatic mode and only single disk/partition operations in the
manual mode.

3.1.3 Switching modes

Having selected an operation mode during installation (see 2.2 «Installation Process»),
you can switch to another mode at any time. Select View = Automatic Mode for the
automatic mode or View = Manual Mode for the manual.

Copyright © Acronis, Inc., 2000-2010 11
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Select User Interface Mode fgl

Please select the user interface mode,
TMode:

Automatic Mode
@ This mode offers users the easiest, automated way For managing
partitions

Manual Mode
Iﬂ This mode allows users ko choose separate operations for
advanced management of partitions

Mote: This setting can always be changed later from the main menu.

3.2 Acronis Disk Director Server Main Window

The program is controlled through the main window. It includes the menu, toolbar, and
disk and partition tree (shown/hidden through the View menu). This represents the
computer disk and partition list.

The main window appearance differs depending on the selected operation mode (see 3.1
«Acronis Disk Director Server Logical Organization»). The difference applies to the
available operation list in the main menu, partition context menus, sidebar and toolbar,
and the amount of partition structure details represented.

=& Acronis Disk Director Server EHE”E

7 Disk View Operations Wizards Tooks  Help 4 Acronis,

Disk 1

£ Create Partition _4! —
NTFS (3 NTFS (K:
@ Increase Fres Spars w @ w k)

29 Copy Partition
& Recover Partitions

Wizards

g nronis Secure Zane

Toals
Q EBootable Media Builder
[ 05 Selector Disk 2

;' Show Log a‘\ .
W NTFS (C:) &;ﬂ NTFS (E:)
Details
¥

gﬂ NTFS (C:) o -
MTFS 5::-@ NTFS (F:) &;@ Data_Sampls (G:)

File System: NTFS

[ Used Space: 5,932 GB

[ Free Space: 715 GB E::@ NTFS (H:) &;@ Mane (1)

Total Size: 14,65 GB

Resdy

Acronis Disk Director Server main window, Automatic Mode

In the manual partition operations mode, the main window also includes all unallocated
disk space, while only partitions are shown in the automatic mode. Partition creation, free
space and copy wizards automatically recognize unallocated disk space in this mode.
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<& Acronis Disk Director Server EHEWE

T Disk View Operations Wizards Took  Help 4 acronis,
H22RYLX| I L 4T PL AN
Partition Flags Capacty  |FreeSpace  Type
Wizards "
Disk 1
o Creats Partition
A@NTFS (31 Pri,act. 7.002 B 1.838 GB NTFS
# Increase Free Space
; “@NTFS (K:) 3B.88GE  38.38GB NTFS
3 Copy Partition
“5e Acronis Secure Zone 30.44 GB 25.15 GB FAT3Z
& PRecover Partitions
Disk 2
Operatliug T NTFS (C:) Pri,Act. 14.65G8 5715 GB NTFS
== Copy NTFS (E:) 33.99 GB 13.03 GB NTF5
3 tovs NTFS (F) 9.958GE  9.906 GB NTFS
3 Resize S@Data_Sample (G:) 4.88GE 4798 GB NTFS
T4 changs Label NTFS (He) 4.88GB  788.1 MB NTFS
A Eormat cgolone (1) 7.974 GB F5: Hone Partition: 0x6 (FAT16)
x Delete
o Splt
x Marge
& Check
“ Defragment
% Explore
D) s | | ——
o S |l [K: ACRONIS 52
vance 7634 s | 7002, ||38.88.GB NTFS 30.44 G FATIZ
Taols [ e
S |[c E: F: G Hi L
Details 76,34 o | 14-65 GB NTFS  [33.99 GB WTFS 9.958G... |45 |8 |97
™ Primary W Logical [ Unallocated

Acronis Disk Director Server main window, Manual Mode

Disk and partition information

The main window shows the partition’s disk number, assigned letter, label, type, status,
size, free space size and file system. Disk and partition information is also provided in the
partition and disk tree.

The bottom part of the main window graphically indicates the selected disk and its
partitions as rectangles with basic data on them (label, letter, size, type, file system).

3.3 Calling Partition Operations

All partition operations in both modes are called and executed similarly.
3.31 Calling the main operations

Any operation can be launched:

e By selecting it from the Disk submenu

e From customizable toolbars

From the partition context menu (both in the main window and the graphical panel)

From Operations and Advanced sidebar lists

Note that the list of available operations in the Disk submenu and the Operations sidebar
depends on the selected partition type. This holds true for unallocated space as well.

3.3.2 Advanced operations

Advanced operations are:

e Convert — convert the FAT16 partition file system to FAT32, Ext2 to Ext3, and vice
versa

Copyright © Acronis, Inc., 2000-2010 13
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e Hide/Unhide — hide/unhide a partition

e Set Active — set an active partition

e Resize Root — resize FAT16 partition root

e Change Bytes per i-node — resize i-node table (Linux Ext2/Ext3)

o Change Cluster Size — change FAT16/FAT32 partition cluster size
e Change Type — change partition type

e Recover — recover deleted or damaged partitions (see Chapter 6Chapter 7 «Working
with Acronis Recovery Expert»).

e Edit — edit hard disk data (see Chapter 8 «Working with Acronis Disk Editor»).

Advanced partition operations are called from the Advanced sidebar list, the same partition
context menu item or toolbar button.

Note that the additional operations list of the partition context menu or toolbar depends
on the selection of a partition type. For example, the FAT16 partition menu contains
Advanced - Resize Root; this is absent in the FAT32 partition menu. The Linux Ext2/Ext3
partition context menu contains Advanced = Change Bytes per i-node, which is not found on
the FAT menus.

3.3.3 Invoking Acronis Disk Director Server wizards

Wizards are invoked from the Wizards submenu and the corresponding sidebar list. For
example, select Wizards - Create Partition for the partition creation wizard.

3.4  Partition Operation Properties

34.1 Displaying operation results

Results of any disk partition operation are immediately displayed in the Acronis Disk
Director Server main window.

If you create a partition, it will be immediately shown in the hard disk partition list in the
main window, as well as in graphical form on the bottom of the main windows.

Any partition changes, including resizing, relocating and labeling are also immediately
displayed in the main window.

3.4.2 Pending operations

All operations are pending until the user issues the command for the changes to be made
permanent. Until then, Acronis Disk Director Server will only show the new partition
structure that is provided by operations to be performed.

Therefore, you can view the graphical representation of the new partition structure first
and then decide whether to perform or cancel specific operations.

14 Copyright © Acronis, Inc., 2000-2010
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3.4.3 Viewing delayed operations

All pending operations are added to the pending operations list. You can view it in the
Pending Operations window by clicking Operations = Show:

Pending Operations

s ready to proceed with physical data
is the list of operations to be completed,

Operation 1 of 3
Changing volume label

Hard disk: 1

Drive letter: F:

File system: MTFS
Yolume: label:

Mew volume label: My Docs
Size! 2,926 GEB

Cperation 2 of 3 (Reboot required)
Resizing partition

Hard disk: 1
Drive letter: H:
File system: MTFS
Yolume label:
Size: 15,72 GB -> 4,719 GB
Operation 3 of 3
Creating partition
Hard disk: 1
Drive letter: IGH
File system: MTFS
Walurne 1abel:
Size: 14 GB

[ oK H Help ]

Pending operations list

This organization enables you to control all planned operations, double-check your
intended work, and undo operations fully or partially, if needed.

344 Performing pending operations

To execute planned hard disk operations, the user has to select one of the two following
commands:

e Select Operations © Commit in the main menu

e Click # Commit Pending Operations toolbar button

To prevent you from performing any unintentional change on your disk, the program will
first display the list of all pending operations. Clicking Proceed will launch their
execution. You will not be able to undo any actions or operations after you Proceed the
operation.

3.45 Modifying pending operations

All of your actions result in the creation of pending operations. For example, you can
create a new partition by providing its type, file system, size, location and label. You
can easily view the pending operation for the partition you are working on (see 3.4.3
«Viewing delayed operations»).
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You can always change any operation parameter, including type, file system, size,
location, etc. before performing the operation. Using Change type, Convert, Move, Resize,
and similar operations, you will also see that your actions do noft result in creating new
pending operations. These actions will only change the existing pending operation
parameters.

If you decide to change the label of a different, existing partition, Acronis Disk Director
Server will immediately create a new pending operation. Thus the same actions
sometimes result in the creation of a new pending operation or modification of existing
operations.

3.4.6 Undoing user actions

Calling wizards or dialog boxes for planning disk partition operations are user actions.
User entries are necessary operation parameters on the wizard or dialog box pages.

One user action in Acronis Disk Director Server enables you to plan a list of partition
operations, for example, calling a wizard for partition creation or resizing. (You can easily
verify your actions by looking at the Pending Operations when the wizard finishes its
work.)

You can also create a partition by selecting Disk = Create Partition. This requires a list of
actions to be performed (enter a label, select partition type, file system, size and
location), resulting in the creation of a single partition create operation only.

The difference between user actions and partition operations should be kept in mind if
you wish to undo user actions.

Any user action in Acronis Disk Director Server can be undone or redone before
committing the operation. To undo a user action:

e Select Operations = Undo from the main menu (or press Ctri1+2)

e Click the 9~ Undo Last Action toolbar button
To redo a user action:

o Select Operations = Redo from the main menu (or press Ctri+Y)

e Click the ™ - Redo Last Action toolbar button

As user actions result in creating pending partition operations, as mentioned above,
undoing them results in canceling one or more partition operations. And conversely,
redoing a user action results in the addition of one or more pending operations.

Depending on the situation, undoing an action may cancel a pending operation or undo
changes of an existing operation (see 3.4.5 «Modifying pending operations»).

Similarly, redoing an action might add a pending operation to the list again or redo a
change of a pending operation parameter.

You can undo user actions one at a time or all at once by selecting Operations = Undo All.
Similarly, you can redo wuser actions (along with the corresponding graphical
representation of partition reconfiguration) one-by-one or all at once by selecting
Operations = Redo All.

16 Copyright © Acronis, Inc., 2000-2010



Beginning The Work

3.4.7 Wizard operations

Pending partition operations created by Acronis Disk Director Server wizards differ in that a
user must provide a list of operation parameters to perform them. Each parameter is entered
on a separate wizard page.

Entering operation parameters, you change wizard pages using Back and Next buttons
until you reach the Preview page with the Finish button.

On the Preview wizard page, you can click Back to return and change any operation
parameter.

After clicking Finish on the last wizard page:

o The new partition structure is graphically represented in the Acronis Disk Director
Server main window

e The wizard creates a list of pending operations; you can see it by selecting Operations
- Show

Pending Operations @

I= v bo proceed with physical data
operations o be completed, i

Operation 1 of 3
Changing volume label

Hard disk: 1

Drive letter: F:

File system: MTFS
Yolume: label:

Mew volume label: My Docs
Size! 2,926 GEB

Cperation 2 of 3 (Reboot required)
Resizing partition

Hard disk: 1
Drive letter: H:
File system: MTFS
Yolume label:
Size: 15,72 GB -> 4,719 GB
Operation 3 of 3
Creating partition
Hard disk: 1
Drive letter: IGH
File system: MTFS
Walurne 1abel:
Size: 14 GB

[ oK H Help ]

Remember that no actions are performed on your disks when the wizard finishes working!
If you are sure that the new structure is suitable, select Operations = Commit or click
Commit Pending operations. Wizard-created pending operations will then be performed at
this time.

Before you select Operations = Commit or click Commit Pending operations, you can
undo your actions (calling a wizard) and wizard-created pending operations in the usual

way (selecting Operations = Undo or pressing Ctr1+Z) or clicking 9 Undo Last Action.
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Acronis Disk Director Server shows the wizard and its results as a user action by creating
the list of operations. Any pending actions can be fully undone by any of the mentioned
methods, i.e. pressing Undo Last Action will undo a user action and all operations planned
by the wizard.

3.5 Protecting Acronis Disk Director Server With A Password

You should always be aware of possible unauthorized access to your data. To protect
your hard disk, partition, applications and data, Acronis Disk Director Server provides
password protection.

If you need to protect Acronis Disk Director Server with a password:

1.  Select Disk > Set Password.

2. Enter a password in the New Password and Confirm New Password fields in the Set
Password window.

Set Password

Changing the password.

Cld password:

|
ew password: | |
|

Confirm new password:

[ [ H Cancel ]

3.  Click OK to enable password protection.

After you run the program, you'll be prompted to enter a password in the Password
Protected window:

Enter Password
R

Flease enter the password:

Password: |

[ oK H Cancel ]

If you enter a wrong password, you'll be asked to re-enter it. Clicking Cancel will close the
program.

If you need to change the password:
1. Select Disk & Set Password.

2. Enter the old password in the Old Password field and the new password in the New
Password and Confirm New Password fields in the Set Password window.

3. Click OK to enable password protection.

If you protect Acronis Disk Director Server with a password and forget it, you will have to
uninstall Acronis Disk Director Server (see 2.4 Removing Software), and install it again.
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3.6  Viewing logs

Acronis Disk Director Server allows users to view its working logs. They provide
information about partition operations, including reasons for failure, if any.

To invoke the log window, select Show log on the toolbar or from the Tools menu.

The log browsing window contains two panes: the left one features the log list, while the
right one shows selected log contents.

The left panel can contain up to 50 logs. If there are more, you can browse the list using
the More and Less buttons with the left and right arrows.

To delete a log, select it and click Delete.

If any step was terminated by an error, the corresponding log will be marked with a red
circle with a white cross inside.

The right window features the list of steps contained in the selected log. The three
buttons to the right control message filters: the white cross in the red circle filters error
messages, the exclamation sign in a yellow triangle filters warnings, and the “i” in the
blue circle filters information messages.

To select columns (step parameters) to display, right-click the headers line or left-click the
Choose Details button. Then check the desired parameters.

To sort messages by a particular parameter, click its header (click again to reverse order)
or the Arrange Icons by button (the second from the right) and select the desired
parameter.

You can also change column width by dragging the borders with a mouse.
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Chapter 4. Automatic Partition Operations

The «Automatic partition operations» mode enables you to perform the following typical
operations:

o Create a new partition

e Increase partition free space
o Copy a partition

e Recover partitions

These operations are performed with wizards, enabling you to enter operation parameters
step-by-step and return to any step as needed. Each parameter is provided with detailed
instructions.

For a detailed description of the Recover Partitions Wizard see section «Working with
Acronis Recovery Expert»

4.1  Creating A New Partition

You might need a new hard disk partition to:

e Store several same-type files — for example, an MP3 collection or video files on a
partition

o Store backups (images) of other partitions/disks on a partition

e Install a new operating system (or swap file) on a partition

Create partition wizard lets you create a partition of any type (Active, Primary or
Logical), select a file system, label, assign a letter, and other disk management functions.

1. If you need to create a partition:

1. Run the create partition wizard by selecting Wizards = Create partition or a similar

Wizards list item on the sidebar, or by clicking “@ Create partition on the toolbar.

2.  The wizard will analyze computer disks and partitions. If the wizard finds unallocated
space, you will see the Action Selection wizard page.

It will ask you to select how to create a new partition:
(1) using disk unallocated space.
(2) using existing partitions free space

=] Unallocated space is the space not used by any existing partitions. In contrast, partition
t= | free space is the space free from any data.
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Create Partition Wizard

Create Partition Method

Select a partition creation method,

Please select whether wou want to create a partition using the unallocated space or
the free space of the existing partitions,

@il

O Free space of the existing partitions

Description

Create a news partition on the unallocated space of your hard disk drives,

| ” [lext > l ’ Cancel ]

Partition creation method selection window
. If you want to create a partition using unallocated disk space:
1. Set the switch to Unallocated space.

The wizard will offer to create a partition on the largest unallocated area.

For example, if you have 5 GB and 12 GB unallocated areas, the wizard will offer to
create a partition on the 12 GB area.

If you want to create a partition on the 5 GB unallocated space, you will have to reject the

wizard’s suggestion and simply select this area and click Create a new partition. You can do
this in the «Manual partition operations» mode.

On the Partition Size wizard page, set the partition size.

Create Partition Wizard

Partition Size

Please specify the created partition size,

Minirurn Partition Mazximum Partition
Size: 7.813 MB Size: 4,703 GB

Partition size: 4,703 GB i

[ < Back, ” ek = ] [ Cancel

New partition size window
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4. On the next wizard page, select partition type — Active (Active Primary), Primary or
Logical.

5. Typically Primary is selected to install an operating system to a partition. If the
partition is for data storage, select Logical.

6. Select Active if you want to install an operating system on this partition to boot at
startup.

Note that if you enter a size of more than 2 GB, you will not be able to use the FAT16 file
system on this partition. It will be disabled in the File System wizard page.

Create Partition Wizard f5_<|

Partition Type 'ﬂ
Choose the created partition type. """"‘-..._

Please select the created partition bvpe.

O Ackive
O Primary
(®) Logical

Description

Creating a logical partition is recammended if wou are not going to install an
operating syskem on this parkition, This partition bvpe is recommended For data files,

[ « Back “ Mext = ][ Zancel

Partition type selection window

A hard disk can contain up to four primary partitions. If they already exist, Active and
Primary options will be disabled and you will be able to select only the Logical partition

type.

7. On the next File System wizard page, select a file system. The wizard will offer you
one of the Windows file systems — FAT16, FAT32 or NTFS, — or Linux file systems —
EXT2, EXT3, ReiserFS, Swap — or to leave the partition Unformatted.

More details about the properties of main file systems, the operating systems, and disks
are provided in the A.9 «File System Main Specifications» appendix.
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Create Partition Wizard

File System

Ple. ct the partition

Please select the created partition bvpe.

MNTFS W

Description

Windows NT, Windows 2000 and Windows ¥P native file system, Choase it if vou are
using these operating systems, Mote that windows 95 and D03 cannot access NTFS
parkitions,

[ « Back “ Mext = ][ Zancel

Partition file system selection window

Selecting a partition file system results in partition formatting, i.e. creating partition
data storage structures — boot record, file allocation table, etc.

8. On the next wizard page, you will be asked to select a partition letter.

Create Partition Wizard

Logical Drive Letter

fy a drive letter For the partition.

Please choose & drive letker For the partition,

O Mo thank wou, I do not wank o assign a letker,

@?‘f'es, I want ko assion a logical drive letker ko the parkition,:

Description

Select this ikem if wou wank ko assign a drive letter ko the partition, Please choose a
drive letter From the list,

[ « Back “ Mext = ][ Zancel ]

Partition Logical Drive Letter selection window

At startup, an operating system assigns letters (C:, D:,...) to partitions. These letters are
used by applications and the operating system to locate files on partitions. For example,
C:\Program Files\Acronis\Disk Director\DiskDirector.exe. See also Appendix B «Glossary»
— «Letter (of a drive, partition)».
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Hard disk partitions are not only assigned letters, but are also numbered. That means some
operating system partitions are assigned letters and numbers, in others, only numbers.

Create-, delete- and move-partition operations, as well as hiding/unhiding a partition and
direct letter change may result in problems running applications, opening files (as some
shortcuts become unusable) or booting an operating system.

Therefore, when performing partition operations, you must be careful and remember that
each operating system works differently with partition letters. Each OS has its own
partition letter assignment rules.

Windows 98/Me

Windows 98/Me assign partition letters automatically in fixed order, according to these
rules:

o Partition letters start from C: and continue until Z:. The C: partition is considered
system, i.e. used for OS startup.

Note that these OS cannot recognize all partitions, but only 1 (FAT12), 4 and 6 (FAT16),
11 (FAT32), 12 (FAT32 LBA) and 13 (FAT16 LBA) types. File system type is determined
not by partition type, but by its contents. Partitions of other types are passed (no letters are
assigned to them).

e The first primary active partition found on the first hard disk is assigned C:. If there’s
no such partition, C: is assigned to the first suitable primary partition

o Similarly and consecutively, one of the primary partitions from other hard disks is
considered. They are assigned D:, E:, etc. (If there is no suitable partition found on
the first disk, then C:, D:, etc. are assigned.)

e Next, all suitable logical partitions are considered in the sequence order on the first,
second, third, etc. hard disks. They are assigned E:, F:, G:, for example

o Finally, in order, letters are assigned to all remaining suitable primary partitions of the
first, second, third, etc. disks.

Partition operations in the mentioned operating systems may result in problems running
applications, opening files and other problems if letter assignments change.

Windows NT/2000/XP

Windows NT/2000/XP operating systems' initial letter assignment is done automatically:
similar to Windows 98. Windows NT 4.0 does not support FAT32, but assigns letters to
such partitions.

= Please note that letter order in these operating systems can differ depending on the
L__‘_' number of hard disks and other disk drives recognized by the BIOS.

All these operating systems enable you to change initially assigned letters. Partition
create, delete and move operations do not affect letters assigned to other partitions.
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Assigning a partition a new letter or hiding it will prevent only its applications and files
from running or opening. Other partitions will not be affected by these operations.

OS startup problems may appear if you directly change the letter assigned to the system
partition or a partition with PAGEFILE.SYS swap file.

Hard disk partition letter assignment in various operating systems is further explained in all
guide chapters where the partition operations might affect PC operation or booting.

9. On the next page, you can enter an optional partition label that will enable you to
distinguish one created partition from another.

In Windows, a partition label is shown in the Explorer disk and folder tree; for example,
WIN98(C:), WINXP(D:), DATA(E:), etc. WIN98, WINXP and DATA are partition labels.
See also Appendix B «Glossary» — «Label».

10. The last wizard page graphically shows you the new disk partition structure, including
those just created.

Create Partition Wizard

Hard Disk Drive Structure

Revi our bard disk drive structure,

Plzase review the hard disk drive struckure, The newly created partition is checked
off. Press Finish to create the new partition,

Plzase note that pressing Finish does not actually perform the operation. To perform
the operation wou should commit it,

ich
32,26 GB MNTFS

[
i}
7

B I
. |16.013 GB MTFS

[~ Primary B Logical M unalocated

[ < Back ” Finish ] [ Caniel ]

Created partition in the disk partition structure

Clicking Finish on this page will make Acronis Disk Director Server create a pending
operation for new partition creation, (your actions may only modify an existing
operation. See 3.4.5 «Modifying pending operations»). The new partition structure will be
graphically represented in the Acronis Disk Director Server main window.

More details about the Finish command results are provided in 3.4.7. «Wizard
operations».

3. If you want to create a new partition using other partition free space:

1. On the Action Selection wizard page, set the switch to Free space of the existing
partitions.
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Create Partition Wizard

Create Partition Method

Select a partition creation method,

Plzase select whether you want to create a partition using the unallocated space or
the free space of the existing partitions.

O Unallocated space

@ Free space of the existing partitions:

Descripkion

Create a new partition using both the unallocated space and the free space of the
existing partitions. The existing partitions can be resized if necessary to give the
space to the created partition,

| [ mer = | [ Cancel ]

2.  On the Select Hard Disk Drive wizard page, select a disk on which to create a
partition.

Create Partition Wizard

Select Hard Disk Drive

wour hard disk whe u want ko create a partition,

Please select a hard disk drive From the list of available drives where wou want to
create a partition then press Next.

Drive Capacity | Model Interface
awDisk 1 33.29GE  Maxtor 2F040L0 WAMS IDE(D) Secondary Master

IDELL condary Master

[ = Back ][ Mext > ] [ Cancel

Partition disk selection page

Note that this wizard page represents physical disks actually connected to your PC. The
next page shows logical disks (or partitions) on the selected physical disk. See also
Appendix B «Glossary» — «Physical disk», «Logical disk».

3. On the next Select Partitions wizard page, select the disk partition(s) whose space
you want to use to create a new partition.

This means that if these partitions have free space, their size can be reduced. As a result,
the freed space will be automatically considered as unallocated (not used by any
partitions). A new partition can be created in this space.
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Create Partition Wizard

Select Partitions

wour partitions to take the free space from,

Plzase select partitions From the list of available partitions to bake the free space from
then press Next,
Partition Flags  Capacity Free Space Twpe
Disk 2
=@ NTFS (51 6,013 GB 5.951 GB MTFS
[] <=FATIE(H:) 1,999 GB 1,999 GB FATIG
[ < Back ][ Mext = ] [ Cancel ]

The window of existing partition selection to create a new partition

By creating a partition using the free space of other partitions, Acronis Disk Director
Server can collect it in such a way that the final partition size is not smaller than
110% of data-occupied space.

When creating a partition with the switch set to Free space of the existing partitions,
you provide a small partition size. If it is possible to create it using unallocated disk
space, the partition will be created this way; the existing partitions will not be resized.
If a partition cannot be created using unallocated space only, then the deficit will be
taken from existing partitions.

If you do not select a partition to take space from on the Select Partitions wizard page
and there is no unallocated disk space, you will see an error message:

Create Partition Wizard

Select Partitions

Please select partitions from the list of available partitions to take the free space From

Acronis Disk Director Server was not able ko create the partition because
there is no enough Free space on the selected hard disk drive,

[ =eNTFS (H) 996.2ME  9336MB  NTFS
[] <& boot Pri 196.1MB  180.7MB  Ext3
[ == 4811GE  3.045GE  Ext3 N
[ sw ™

Error message of deficient disk space for partition creation
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In this case, you will have to return to the previous wizard page and select a different
partition from which to take the necessary space.

4 On the Partition Size wizard page, enter the size of the created partition (the wizard
automatically determines minimum and maximum partition sizes).

Create Partition Wizard

Partition Size

apecify the created partition size.

Please specify the created partition size,
Minirurm Parkition Mazxirmurn Partition
Size: 7.813 MB Size: 4,688 GE
Partition size: |4.653 GB 8
[ « Back “ Mext = ] [ Zancel ]

Created partition size window

5 The next wizard pages provide partition type, file system, letter (if you work in
Windows NT/2000/XP), and optional labeling.

Further actions for partition creation are the same as described in 4.1 «Creating A New
Partition» section.

Clicking Finish on the last wizard page allows Acronis Disk Director Server to create a
pending operation list for new partition creation (these actions may only modify an existing
operation. See 3.4.5 «Modifying pending operations»).

The list will include not only the operation of partition creation itself, but also operations
of partition resizing for creating a new partition.

If you want to create a new partition and there is no free space on disks:

Run the create partition wizard, by clicking Create a new partition.

You will immediately see the Select Hard Disk Drive wizard page, passing the Action
Selection page.

Further actions for partition creation are the same as described in 4.1 «Creating A New
Partition» section.
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Click Finish on the last wizard page to allow Acronis Disk Director Server to create a
pending operation list for new partition creation (these actions may only modify an existing
operation. See 3.4.5 «Modifying pending operations»).

4.2  Increasing Partition Free Space

You might need to increase partition free space in some cases:

e There is no free space to install new applications or store data

e Some programs, like defragmenters, could stop working correctly if partition
free space is smaller than a certain value

Reducing system partition free space below a certain value might cause operating system
problems. The Increase free space wizard will enable you to enlarge a partition using
other partitions' free space. If there is not enough free space in other partitions, it can
use unallocated disk space.

If you need to increase partition free space:

1. Run the Increase free space wizard by selecting Wizards - Increase free space or a

*m
similar item in the Wizards sidebar list or by clicking Increase free space on a
partition on the toolbar.

2. On the Select Partition To Increase wizard page, select a partition that you want to
enlarge.

Increase Free Space Wizard

Select Partition To Increase

Select a partition to increase the free space.

Please select a partition you want to increase the free space on from the list of
available partitions then press Mext,
Parkition Flags Zapacity Free Space Type ~
Disk 1
e NTFS (1) Pri, At 52,26 GB 12.27 GB HTFS
e NTFS (D:) 4,052 GB 3279 B MNTFS
e FATLA (E:) 1.976 GB 1.976 GB FATLG
Disk 2
e NTFS (@2 6,013 GEB 5.981 GB MNTFS
S FATLA (H:) 1,999 GB 0GB FATLG W
e NTFS (1) 4,703 GB 4.677 B MNTFS o
| | | [ gancel ]

Selecting a partition to increase free space

3. On the Select Partitions wizard page, select a disk partition whose space will be used
to increase the selected partition.
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«Enlarging a partition at the expense of another partition» is described above: see
4.1 «Creating A New Partition».

Increase Free Space Wizard

Select Partitions

Please select partitions from the list of available partitions to take the free space From
then press Mext.

Partition Flags  Capacity Free Space Type

Disk 2
[] =enTFs (G 6.013 GB c.951 GB NTFS
C@FATLE (H:) 1,999 GE 0GB FAT1G
[] =
[ | enTrs () Pri 7.613 ME 5.624 ME MTFS
[ < Back. ][ MNext = ] [ Cancel ]

Selecting a partition to use to increase free space

4.  On the next wizard page, you will see the maximum size available for the selected
partition. You must select the size yourself.

Increase Free Space Wizard

Partition Size

ted partition
Please specify the created partition size.
Minirurm Parkition | Maxirmum Parition
Size: 6,013 GB \J Size: 10,72 GB
Partition size: |9.212 GB =
[ « Back “ Mext = ] [ Zancel

Entering the size to increase partition free space
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Note that although selected partition size is increased at the expense of other partition
space, unallocated space also will be used if needed. Unallocated space is automatically
considered to be the maximum partition size.

5. In the last Preview wizard window, you will see a graphical representation of the
new partition structure, including the resized partition.

Clicking Finish on the last wizard page will allow Acronis Disk Director Server to create
the pending operation list for partition resizing (your actions may only modify an existing
operation. See 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

;=] Similar to creating a new partition (see 4.1 «Creating A New Partition»), Acronis Disk
J.__‘J'll Director Server considers the results of partition free space increase as a single complex
operation that can be undone only as a whole.

4.3  Copying Partitions

Having copied a partition, you get the duplicate of all its data. Partition copy can be used:

e As a partition backup (or rather as a data backup)

e A system partition backup is advised if you want to upgrade the existing operating
system

e To quickly move all data from an old disk to a new disk

We again recommend our backup solution — Acronis True Image. It enables you to create
a backup (image) of a partition and/or entire hard disk in a compressed archive file, while
allowing comments and password protection. See
http://www.acronis.com/products/trueimage/).

.'l!

The copy partition wizard will let you create a partition copy on the selected disk space. It
can be created on unallocated disk space or at the expense of existing partition space,
inserted between other partitions or resized after comparison with the original. It can also
change the type or file system and assign a label or a letter if needed.

If you need to copy a partition:

1. Run the wizard by selecting Wizards - Copy partition or a similar item in the
Wizards sidebar list, or by clicking @ Copy a partition on the toolbar.

2. On the Select Partition To Copy wizard page, select a partition to copy.
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Copy Partition Wizard

Select Partition To Copy

Select a partition to

Please select a partition wou want to copy From the list of available partitions then
press Next,
Partition Flags Capacity Free Space Type ~
Disk 1
e NTFS (1) Pri, Act 32,26 GB 12,27 GB MTFS
e NTFS (D:) 4,052 GB 3279 GE MNTFS
Z@FATLE (E:) 1,976 a6 1,976 GE FATLG
Disk 2
e MTFA (G0 6,013 6B 5.9581 B MTFS
@ FATLA (H) 1,999 5B 0GB FATLG
@ MTFA (1) 4,703 5B 4,677 B MTFS ;
| | | [_cancel |

Selecting a partition to copy

3. On the next Partition Location wizard page, a record of copied partition parameters
will be created.

Copy Partition Wizard

Partition Location

Select the location For the copy of the s ed partition,

‘fou can arrange the parkition location using the arrow kews on the kevboard or by
clicking on a partition before or after which you want to place the copy. Flease press
Next ko continue,

Parkition Flags Capacity Free Space  Twpe ~

Disk 1

R NTFS (1) Pri,ict  32.26GE  15.85GB MTFS

e MTFS (D) 4,052 GB 3.54 GB MNTFS

e FATLA (E:) 1.976 GE 1.976 GB FATLG

Disk 2

= Copy of FAT16 (E:) 1.976 GB 1.976 GB FAT1G

e NTFS (2] 6.015 GE 5.951 GB MNTFS L8

S FATLA (H:) 1,999 GB 0.06 GE FAT1G =
[ « Back ][ Mexk = ] [ Zancel ]

The page for selecting a disk location for partition copy

You will have to select a copy location on one of the disks, among existing partitions. To
make your selection, click before or after a partition to mark where you want to locate the

copy.

In this example, the copy will be located before the PROGRAM(H:) partition in the figure
below.
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Disk 2
e System (G % Pri, &ck 7813 MB 5,39 MB MTFS
e Progran [H:) 6.013 GB 5,951 GB MTFS ™
SeDatal (1) 1,999 GB 0.06 GB FaTla w

The copy will be located after the PROGRAM(H:) partition in the figure below.

Disk 2
g System (G:) Priaict  7.513ME 5.539 ME MNTFS
=g Program (H:) 6.013 GB 5.961 GB MNTFS 5
e Datal (11 % 1,999 GE 0.06 GE FATIE

The figure below shows the result of locating a partition copy after clicking after the
PROGRAM(H:) partition.

Copy Partition Wizard

Partition Location

t the location for the copy of th ed partition,

‘fou can arrange the parkition location using the arrow kews on the kevboard or by
clicking on a partition before or after which you want to place the copy. Flease press
Next ko continue,

Parkition Flags Capacity Free Space  Twpe ~
Disk 1

R NTFS (1) Pri,ict  32.26GE  15.85GB MTFS

e MTFS (D) 4,052 GB 3.54 GB MNTFS

e FATLA (E:) 1.976 GE 1.976 GB FATLG

Disk 2

e System (G:) Frijact  7.513ME  5.39ME MTFS

e Program (H:) 6.015 GE 5.951 GB MNTFS

= Copy of FAT16 (E:) 1.976 GB 1.976 GB =

[ < Back ][ ek > ][ Cancel ]

You can locate a copy anywhere on your disk(s). The copy partition wizard will
automatically perform all necessary operations, even if it has to resize or move other

partitions.

1. The selected disk might lack space for a copy. Nevertheless, you can copy a partition
by selecting another partition whose space will be partly used. This can be done in the
Select Partitions window.
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Copy Partition Wizard

Select Partitions

Please select partitions From the lisk of available partitions to take the free space From
then press Next,

Parkition Flags Capacity Free Space Type

Disk 2
[ ] “esystem (G Prijact  7.813ME  5.39MB HTFS
[] =eProgram{H:} 6.013 GB £.951 GB HTFS
[] <eDatal (1) 1,999 GE 0.06 GB FAT1G
@ Dataz (1) 4,703 GB 4,677 GB HTFS
[ « Back ][ Mexk = ] [ Zancel ]

The page to select a partition, which will be partly used for a copy location

If you do not select a partition to be partly used as the copy location on the Select
Partitions wizard page and there is not enough unallocated disk space, you will see an

error message:

Copy Partition Wizard

Select Partitions

b the Free space from,

Please select partitions From the lisk of available partitions to take the free space From
then press Next,

Error

Acronis Disk Director Server was not able to create the partition because
. there is no enough free space on the selected hard disk drive.

[] =enTFs (H) 18.72 GB 14,38 GE MTFS

Error message showing not enough disk space for a partition copy

In that case, the wizard will prompt you to select a partition from which to take some
space.
If there is not enough space, the partition will not be copied!

2. On the next Partition Size wizard page, you can provide a desired size. The wizard will
automatically determine the minimum and maximum copy size.
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Copy Partition Wizard

Partition Size

apecify the created partition size.

Please specify the created partition size,
Minirurm Parkition J Mazxirmurn Partition
Size: 7.844 ME Size: 4,688 GE
Partition size: |1.976 GB =
[ « Back “ Mext = ] [ Zancel ]

The page for partition copy size selection

The minimum copy size is determined by the data area size of a copied partition. The
maximum size is determined by the available disk space. It includes the space taken
from a partition and unallocated disk space.

By copying a partition at the expense of existing partition free space, Acronis Disk
Director Server can take the partition space to make sure that partition size is not
smaller than 110% of data-occupied space.

3. On the next Partition Type wizard page, you can select partition copy type: Active,
Primary and Logical.

As a rule, Primary is selected if a partition contains an operating system. If a partition is
intended for data storage, you should select Logical.

Select Active if you want to boot the partition’s operating system at startup.
By copying a partition at the expense of existing partition free space, Acronis Disk

Director Server can take the partition space to make sure that partition size is not
smaller than 110% of data-occupied space.

Further actions for copying a partition are the same as described in sections 4-7 of 4.1
«Creating A New Partition».

letters assigned to other partitions. As a result, some shortcuts might stop working. For a
detailed discussion of partition letter assignment rules for various operating systems, see
4.1 «Creating A New Partition».

f Copying a partition in Windows 98/Me and assigning it a letter can change the order of

Clicking Finish on the last wizard page will allow Acronis Disk Director Server to create
the pending operation list for copying a partition (your actions may only modify an existing
operation. See 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.
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Chapter 5. Manual Partition
Operations

Unlike the «Automatic partition operations» mode (see 3.1), the «Manual partition
operations» mode is intended for experienced users only, and offers much wider operation
lists. Manual operation parameters are entered in the dialog boxes.

To switch to the «Manual partition operations» mode, select View -=> Manual mode.

5.1  Main Partition Operations

Main hard disk partition operations include the typical, most frequently used operations of
partition creation (selecting a type, file system, formatting, etc.), assigning label and
letter partition, resizing, relocating, clearing, deletion, etc.

511 Creating partitions

If there is unallocated space on a disk, you can create a partition using manual disk
operations.

Note that the Create partition wizard mentioned above can create a partition using both
unallocated disk space and the space of existing partitions (see 4.1 «Creating A New
Partition»). It will enable you to create a partition on unallocated space only. If there is no
such space, it should be provided by resizing and moving existing partitions.

If you need to create a disk partition:

1. Select hard disk and unallocated space in the Acronis Disk Director Server main
window. The Create partition button will become available on the toolbar, and the
Create Partition operation on the sidebar and in the context menu.

e Acronis Disk Director Suite Elﬁlgl

‘| Disk View Operstions ‘Wizards Tools Hep 2 acronis|
lvedlzsevtsx/d2¥ 4 d|vevrDatns
Partition Flags Capacity  FreeSpace |Type
Wizards 5
Disk 1
<) Create Partition
FRNTFS (1) P, Act, 7.002GE 1,838 GB NTFS
Qa Increase Free Space -
: “ZUnallocated 38,88 GB Unallocated
3 Copy Partiton
5 Acronis Secure Zone a0.44GE 2515 GB FATaZ
& Recover Partitions
Disk 2
Operations HeNTFS (1) Pri,Act. 14,65 GB 8.679 GB NTFS
<3 Create Partition S@NTFS (E:) 33.98 GB 13 GB NTFS
£ Wie SoNTFS (Fi) 9,958 GE 9,905 GB NTFS.
i) Properties “eData_Sample (G:) 4.8 GB 4,798 GB NTFS
HNTFS (He) 4.88GB  788.1 MB NTFS
Advanced Shone (1) 7.974 GB F5: Nane Partition: 0x6 (FATLE)
@ Recover
Y Edt
Tools
Q Biootable Media Buildsr
[ s selector
E| showlog i T
o S | Unallocated ACRONIS 52
76,34 G| 7002 ... ||38.88 GB 30,44 GB FAT3Z
2 Unallocated J (| | —] | w—] | ] —]
S o E: Fi S H L
Unallocated 76,34 gi | |14-65 GB NTFS (133,93 GB WTFS 9.958 G. 4.8 4.8... [|7.974
Total Size: 38.88 GE
I~ Brimary W Logical T Unaliocated

Selecting unallocated disk space
2.  Select Disk = Create partition or a similar item in the Operations sidebar list, or click

> Create partition on the toolbar.
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3. In the Create Partition window, enter a partition label and select a file system and
partition type (Primary — Logical) from the list; you can also enter partition size
and location using a mouse or by direct input to Partition size, Unallocated space
before (and Unallocated space after) fields.

As a rule, Primary is selected if a partition is to contain an operating system. If a partition
is meant for data storage, Logical should be selected.

Create Partition

Please specify the size and the location for the new parkition,

Partition label: |dacl<up |

Eile: system: |NTF5 v| Create as: |L|:ugi|:a| Partition V|

Size and Position:

K:
35,88 GB NTFS

Minimum size: 7.844 MB Maximum size: 38.88 GB

Unallocated space before: |D bytes |

Partitian size: 38,58 GB B

Unallocated space after: |D bytes |

[ ok H Cancel ][ Help

Created partition parameters window

4, By clicking OK, you'll add the pending operation of new partition creation.

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

Creating a partition in unallocated disk space in Windows 98/Me can change the order of
letters assigned to other partitions. As a result, some shortcuts might stop working. A
detailed discussion of partition letter assignment rules for various operating systems
appears in 4.1 «Creating A New Partition».

5.1.2 Copying a partition to unallocated disk space

The reasons for copying a partition were discussed above (see 4.3 «Copying Partitions»).
Partition copy can be used:

e As a partition backup (or rather a data backup)
e As a system partition backup if you want to upgrade the existing operating system

e To quickly move all data from the old disk to the new

If you need to copy a partition:
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1.

Select a hard disk and a partition to copy.

7% Acronis Disk Director, Server

? Disk View Operations Wizards Tooks Help 2 Acronis

IEGEIEEE A EE Y L IR EY

Flags  Capacty  FreeSpace | Type

Wizards
<8} Create Partition
g@ Increase Free Space
2 Copy Partitian

& Recover Partitions

TNTFS (1) PriAct.  7.002GB 1.838 GB NTFS
2 Unallocated 38.88 GB Unallocated
< Acronls Secure Zone 30.44GE  25.15GB FAT32

Disk 2

Operaubysy HaNTFS (1) P, ct. 14.65GE 6679 GB NTFS

= Copy ENTFS (E2) 33.99GE 13 GB NTFS

B Move @ NTFS (F2) 9.958GE 9906 GB NTFS

8 Resze “#Data_Sample (G:) 4.88GB 4,798 GB NTFS

# Change Label @ NTFS (H:) 4.68GE  768.1 MB NTFS

,6 Format “ehone (1) 7.974 GB F3: None Partition: 0x8 (FAT1E)
K Delete

.ﬁ Split

3£ Merge

& check

G Defragment
%2 Explore

@) Properties

Advanced

18 |Unallocated ACRONIS 52
7.002 . 36,686 GB 30,44 GB FAT3Z

Tools = ﬁ [ [ E—]
S =3 H: I

P TEED 14 ss wres 13293 6 s A 46, 48 |[79740
I primary W Logical F Unallocated

Selecting a partition to copy

2.  Select Disk = Copy or a similar item in the Operations sidebar list or click el Copy
the selected partition to another free space on the toolbar.

3. Acronis Disk Director Server will automatically compare the size of a copied partition

and disk free space as shown in the Copy Partition window.

Copy Partition

F':." thi

: : ' : [_RONIS <z
SR (EX ) | 30,44 aB FATaZ

[ Mext = H Cancel ][ Help

Free space available for copying

Note that the unallocated space is smaller than copied partition size, but its data area is
smaller than unallocated space. Therefore copying is possible.

If there is not enough free space to copy a partition on a hard disk, no unallocated space
will be available for selection.
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4.  Select the unallocated disk space to copy a selected partition to it.

5. In the next wizard page, enter partition copy type (Logical — Primary), size and
location.

7 While copying a partition, you might have to change its type. For example, you have to copy

a primary partition, but there are already four primary partitions on the disk. You will be able

to copy it only as a logical partition. If you need to restore the primary partition from a copy,

you will be able to change its type again.

Copy Partition

ecify the size and the lacation for the copy of selected

Copy as: |Logical Partitio %

Size and Posikion:

K:
4.8...

Minimum size: 62,75 ME  Maximum size: 35,85 GB

Unallocated space before: |D bytes

Partition size: 4.8 GB E

Unallocated space after: |34 GE

[ < Back ][ Ik, ][ Cancel ][ Help

Entering partition copy parameters

The size and location of a partition copy can be provided with a mouse or by entering
data into the Unallocated space before, Partition size (and Unallocated space after) fields.

6. By clicking OK in the Copy Partition wizard, you'll add the pending operation of
partition copying and location (your actions may only undo or modify already
existing operation; see 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

A Copying a partition in Windows 98/Me and assigning it a letter can change the order of
letters assigned to other partitions. As a result, some shortcuts might stop working. A

detailed discussion of partition letter assignment rules for various operating systems
appears in 4.1 «Creating A New Partition».

5.1.3 Moving a partition to unallocated disk space

You might need to move a partition to:

e Change order of letters assigned by operating system
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For example, Windows 98/Me, unlike Windows NT/2000/XP, does not let users assign
random letters to partitions, so you must move a partition to assign it the necessary
letter.

e Work with some older OS (MS-DOS, Windows NT 4.0), that can boot only from binary
partitions located in the beginning of the disk

e Speed up partition operations

For example, you might have a special partition for a swap file. If you move this partition
closer to the beginning of a disk, OS might work much faster with it.

e Change partition configuration

If you need to move a partition to unallocated disk space:

1.  Select the hard disk and partition to move.

<& Acronis Disk Director Server EHEWE

7 Disk View Operations Wizards Tooks  Help 4 Acronis,
HiIC) H 228U LEX 22X L 408 PLEAYTED
Partition Flags  Capacty Frespacs |Type
Wizards y
Disk 1
<Hj Create Partition
AENTFS (1) PriAct.  7.002GE 1,838 GB NTFS
# Increase Free Space
<ZUnallocated 30,8868 Unallocated
3 Copy Partition
” <55 Acranis Secure Zone WA4GE 25,15 GB FATSZ
G Recover Partitions
Disk 2
Dpe=til FRNTFS (C2) Pri,Act. 14.65G8  ©.679GB NTFS
= Copy CNTFS (E1) 53.99 6B 13 GB NTFS
B Hove “ENTFS (Fi) 2.9583GE 9,906 GB NTFS
8 Resize @Data_Sample (Gt} 4.88GE  4.798 GB NTFS
T4 Change Label S@NTFS (He) 4.88GE  786.1 ME NTFS
& Fomat S hone (1) 7.974 GB Fs: None Partitian: 0x8 (FATLE)
¥ Delete
& solt
3 Merge
& Check
& Defragment
£ Explore
L gt e |
pv— S |l Unallocated ACRONIS 57
vances 6,30 g | 7002, |3BEEEE 30,44 GB FAT32
Taols [ ][ o
S |G Ei Fi &) H L
Detod 6,34 g | 14:65GB NTFS (33,99 6B NTFS 99586, [4.8.. |[48.. |7e74..
[T Primary W Logical [T Unallocated

Selecting a partition to move

2.  Select Disk = Move or a similar item in the Operations sidebar list or click | Move
the selected partition to another free space on the toolbar.

3. Acronis Disk Director Server will automatically compare moved partition size and
available free space, indicating it in the Move Partition window.
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Move Partition E”zl

Flease specifv the size and the location For the selecked partition. B

Select the unallocated space to mowve the selected partitiu:un'

Unallacated [_RONIS 57
2634 cg |70 | 3888 GB ||30.44 GB FaTaz

= | : & :
76,34 GB 14.6... 3 99 GB MTFS .., 4.,

[ Mext = H Cancel ][ Help ]

Unallocated space available for partition moving

Note that the unallocated space is smaller than moved partition size, but its data area is
smaller than unallocated space. Therefore, moving the partition with its data intact is
possible.

If there is not enough free space to copy a partition on a hard disk, no unallocated space
will be available for selection.

4.  Select free space to move the selected partition to.

5.  On the next wizard page, select the type of moved partition (Logical — Primary),
size and location.

] Changing partition type is not as necessary here as with partition copying (see 5.1.2
«Copying a partition to unallocated disk space»). Nevertheless, Acronis Disk Director Server
gives you this added flexibility.
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Move Partition

Flease specifv the size and the location For the selecked partition.

Mowe as: | Logical Partitio v

Size and Position:

Minimum size: 62,75 MEB  Maximum size: 35,55 GB

Unallocated space before: |D bytes A|

Partition size: 4,85 GB =
Unallocated space after: |34 GE v|
[ < Back ] [ QK ] [ Cancel ] [ Help

Entering moved partition parameters

The size and location of a partition copy can be provided with a mouse click or by
entering data into the Unallocated space before, Partition size (and Unallocated space
after) fields.

6. By clicking OK in the Move partition window, you'll add a pending operation to
partition moving (your actions may only undo or modify already existing operation; see
3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

A Moving a partition to unallocated disk space in Windows 98/Me can change the order of

letters assigned to other partitions. As a result, some shortcuts might stop working. A
detailed discussion of partition letter assignment rules for various operating systems
appears in 4.1 «Creating A New Partition».

A Take special care when moving an operating system partition and its boot code location.
The OS might stop booting. For example, Windows NT 4.0 and earlier versions limit boot
code location to the first 2016 MB.

514 Resizing and/or moving a partition

You may find that there is not enough free space on a certain partition. For example, maybe
it is almost filled with MP3 files. Acronis Disk Director Server lets you enlarge a partition
easily.

Reasons for moving a partition were discussed above (see 5.1.3 «Moving a partition to
unallocated disk space»).
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If you need to resize and/or move a partition:

1.  Select the hard disk and a partition to be resized.

2.  Select Disk - Resize or a similar item in the Operations sidebar list, or click ==
Resize/move the selected partition on the toolbar.

3. Resize the partition in the Resize Partition window:

(1) Hold the mouse button and drag a corresponding partition rectangle
side until you get the proper size in the Partition size field.

(2) Specify the partition size in the Partition size field.

Resize Partition

Enter the new partition size and specify the location of the selected

partitian, #j

Size and Position:
—

E:
1.31 GB FAT1A

Minimum size: 7.844 ME  Maximum size: 1,976 GB

Unallocated space before: |415.? ME .
Partition size: |1.31 =6 e
Unallocated space after: |266.? ME e

Free space on partition: 1.31 5B

I Ok l [ Cancel ]

Resize partition window
4, Relocate a partition on a disk by one of the following methods:

(1) Holding the mouse button and dragging the corresponding partition
rectangle left side to resize free space before the partition.

(2) Having pointed to the rectangle, hold the left mouse button and
move a partition as a whole until you get the necessary MB or GB
amount in the Unallocated space before field.

(3) Specifying the necessary value in the Unallocated space before field.

Acronis Disk Director Server automatically considers the limitations of file systems and
parameters provided. In particular, it won't let you enlarge a FAT16 partition over the
maximum 2 GB (4 GB for Windows 98/Me) value.

5. By clicking OK in the Resize Partition window, you'll create a pending operation for
partition resizing and moving (your actions may only undo or modify an existing
operation; see 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.
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Acronis Disk Director Server features a wizard for performing more complex partition
resizing (see 4.2 «Increasing Partition»). Simple partition resizing lets you increase partition
size only if there is free (unallocated) space before or after a partition. The wizard lets you
perform more complex operations such as increasing partition free space at the expense of
other partitions.

A Moving a partition to unallocated disk space in Windows 98/Me can change the order of

letters assigned to other partitions. As a result, some shortcuts might stop working. A
detailed discussion of partition letter assignment rules for various operating systems
appears in 4.1 «Creating A New Partition».

A Take special care when moving an operating system partition and its boot code location.
The OS might stop booting. For example, Windows NT 4.0 and earlier versions limit boot
code location to the first 2016 MB.

5.1.5 Splitting partitions

You can split a partition in two, moving the selected folders to the new partition and
leaving the rest of the data on the old one. The new partition will have the same file
system. This operation can also be used for creating an empty partition from another
partition’s free space.

There must be some free space on a partition to enable its splitting. The amount of free
space necessary for splitting can be calculated as follows:

o Space for the new partition file system — depending on the file system type, maximum
20 MB

e Plus space for the program’s housekeeping data — about 25 MB
e Plus 3% of the size of the data being moved to the newly created partition.

With splitting completed, this space will be free again (except for space for the new
partition file system) and will be distributed between the two resulting partitions. If there
is not enough space on the partition, you will get a message that splitting is impossible.

If you need to split a partition:

1.  Select a partition to be split.

2.  Select Disk - Split or a similar item in the Operations sidebar list, or click Split on
the toolbar.

3. In the folders tree, select folders to be moved to the newly created partition. If you
want to create an empty partition, do not select any folders.
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Select files ko be moved to created partition:

B ¥ My Computer
=[E]<e Local Disk ik}

s
H[ ] Presents
[ Systern Yalume Infarmation

=) Layout
File Folder

Free Space; 38.77 GB
Total Size; 35.83 GB

[ Mext =

][ Zancel ][

Selecting folders to be moved

4. Distribute the source partition free space between the two resulting partitions.

Split Partition

Split the partition and movw ecified files to the ne

partition,

Existing parkition
-

Drag the slider below toward Existing partition ko increase amount of free
space left For the partition vwou split; or drag it boward Created partition ko
increase amount of free space the created partition will have.

Created partition

v

Percents left on existing partition: 3005

[ <pack || ok

] [ Cancel ] [

Distributing the source partition free space

Please keep in mind, that you are distributing not overall partition size, but just free
space at this step. The program will automatically count how much space is necessary for

the folders being moved to the new partition, and will add the specified free space share
to that size. Thus, if you divide free space in equal parts, it does not mean that the two

resulting partitions will be equal in size.

Copyright © Acronis, Inc., 2000-2010

45



Manual Partition Operations
5. By clicking Proceed, you'll add a pending operation (your actions may only undo or
modify already existing operation; see 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

5.1.6 Merging partitions

You can merge two partitions, even if their file systems are different. All data will stay
intact and reside on the resulting partition. The resulting partition will have the same file
system as the target partition (to which data from another partition will be added).

If you need to merge one partition with another:

1.  Select a partition to be merged to the target partition.

2.  Select Disk = Merge or a similar item in the Operations sidebar list, or click Merge
on the toolbar.

3. Select the target partition.

4.  Select a folder on the target partition to which the data from the merged partition
will be placed. You can create a new folder, using icons above the folder tree. If the
folder already exists, it must be empty.

Merge Partitions

Combining separate partitions into one.

Specify an empty Folder in the chosen on the previous skep partition ko
which the contents of the selected partition will be stored after merging:

X = |5) New Folder

:é My Computer File Folder

= %e Data_Sample {G:)
liﬂ BOOTWIZ Free Space: 4,795 B
= Layout Total Size: 4,58 GE

=] LeaFIets

®I) Presents
®I) RECYCLER
I3 System Yolume Information

[ < Back. ] [ (o] 4 ] [ Cancel ] [ Help

Selecting the target folder

5. By clicking Proceed, you'll add a pending operation (your actions may only undo or
modify already existing operation; see 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

46 Copyright © Acronis, Inc., 2000-2010



5.1.7

Manual Partition Operations

Merging an NTFS partition to a partition with file system not supporting security options
(for example, FAT32 partition), will result in loss of security settings (partition ownership
data and access permissions). With the opposite action (merging a non-secured partition
to the secured one), the target partition security settings will be assigned to the resulting
partition.

Exploring partitions

You can explore and manage partition contents before configuring operations on that
partition directly from the Acronis Disk Director Server.

If you need to explore a partition:

1.
2.

Select a partition to be explored.

Select Disk = Explore or a similar item in the Operations sidebar list, or click
Explore on the toolbar.

The program displays a folder tree. Now you can explore or manage the partition
contents. You can copy, paste, rename and delete files and folders and create
folders on the selected partition. To do so, right-click on the file/folder or use icons
above the folder tree.

Explore |.'- ..'I:l |r5—<|
Yiew the conkents of the selected partition. g.
X = |_] Artist's discogr.bx=t
:é My Compuker & File
=l =@ Local Disk {H:)
B3 BOOTWIZ || Mo document properties are
20 Musict available For this file.
HID anti
HID ant3
=) Burl Ives
S irtist' A Edie
brl i
- .ur. wu Rename
||
! g Copy (Chrl-C
ok || Help

Exploring partition contents

You are also enabled to view or edit text files up to 64 kb in size. To do so, right-
click on the file and select Edit. To illustrate why it may be necessary, imagine that
your operating system failed to boot. You can run Acronis Disk Director Server from
Acronis OS Selector main window (if the program is not installed, start it from
bootable disk), and change some critical files contents.
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The Explore operation shows the real partition contents, read from the disk. If there are
some operations pending, like splitting a partition, you will not be able to explore
partitions until the operations are committed or canceled. However, operations on
folders/files in Explore window are executed immediately.

4.  When you're finished exploring, click OK.
51.8 Changing partition labels

The partition label is an optional attribute. It's a name assigned to a partition for easier
recognition. For example, one could be called System — a partition with an operating system,
Program — an application partition, Data — a data partition, etc.

In Windows, partition labels are shown in the Explorer disk and folder tree: WIN98(C:),
WINXP(D:), DATA(E:), etc. WIN98, WINXP and DATA are partition labels. A partition
label is shown in all application dialog boxes for opening and saving files. (See Appendix
B «Glossary» — «Label».)

If you need to change a partition label:

1.  Select Disk = Change Label or a similar item in the Operations sidebar list, or click
S
“*! Change the selected partition label on the toolbar.

2. Enter a new label in the Partition label window.

Partition Label

Changing the label of the selected partition,

Partition label: |BackUP |

[ Ok ][ Cancel ]

Partition label window

3. By clicking OK in the Partition Label window, you'll add the pending operation of
partition label changing (your actions may only undo or modify an existing operation;
see 3.4.5 «Modifying pending operations»).

The new label will be graphically represented in the Acronis Disk Director Server main
window.

51.9 Formatting a partition

Acronis Disk Director Server lets you logically format a partition. It includes organizing a
file system that supports files and folder data storage.

If you need to format an existing partition:

1. Select a disk and a partition.
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aa
2.  Select Disk = Format or a similar item in the Operations sidebar list, or click ™=
Format the selected partition on the toolbar.

3. Enter the partition label in the Format Partition window.

4.  Select a file system to be created on a partition after formatting.

Format Partition

Formatting the selected partition,

! Farmatting the partition will DESTROY all the data on the partition!

Partition label: |BACKUPI

File: swstem: |FAT16 v|

Cluster size: |.0.utc| (32 KB) v|

[ Ok ] [ Cancel

Format Partition window

Acronis Disk Director Server supports the following file systems (see A.9 «File System
Main Specifications»):

o FAT16/FAT32, NTFS — Windows file systems
e Linux Ext2, Ext3, ReiserFS, Swap — Linux file systems
5.  Select cluster size (Auto, 512 bytes, 1, 2, 4... 64 KB).

Note that:
(@)

@)

©)

The smaller the cluster size, the less disk space will be lost (see A.9.2

«FAT16» — Table 3).

The smaller the cluster size, the bigger the file allocation table (FAT).
The bigger the FAT, the slower the operating system works with the

disk.

If you select Auto, you allow Disk Director Server to automatically
determine the cluster size depending on selected file system and

partition size.

6. By clicking OK in the Format Partition window, you'll add the pending operation of
partition formatting (your actions may only modify an existing operation. See 3.4.5
«Modifying pending operations»).

Attention! Partition formatting destroys all its data, including files and folders! Take special
care when performing this operation.

Commit or clicking
operations»).
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5.1.10 Deleting a partition

After a partition is deleted, its space is added to unallocated disk space. It can be used for
a new partition or to resize an existing partition.

If you need to delete a partition:

1. Select a hard disk and a partition to be deleted.

2.  Select Disk = Delete or a similar item in the Operations sidebar list, or click >
Delete the selected partition on the toolbar.

3. Select the deletion method in the Delete Partition window; you can:

(1) just delete a hard disk partition (without wiping disk sectors) — set
the switch to Delete partition.

(2) delete a hard disk partition and fully wipe partition sectors — set the
switch to Delete partition and destroy data.

Delete Partition

ed partition and optionally wiping the

e

(®) Deletep
(-:- Delete partition and destroy data. Enter the
~ number of over-write passes:

[ Ok l [ Cancel

Delete Partition window

Having set the switch to Delete partition and destroy data, enter a number of passes for
wiping.

Wiping unallocated disk space means multiple writing of special data to hard disk sectors.
Acronis Disk Director Server features a rather simple wiping algorithm. During each pass, a
symbol sequence or logical zeroes (0x00) or ones (OxFF) is written to unallocated space
sectors. Only logical zeroes are written during the last pass. The more passes performed,
the more complete the wiping will be.

Acronis offers extremely powerful hard disk/partition wiping software — Acronis Privacy
Expert Suite, featuring strict algorithms for guaranteed confidential information wiping and
destruction.

4.  Confirm partition deletion by clicking OK in the Delete Partition window.

5. By clicking OK in the Delete Partition window, you'll add the pending operation of
partition deletion (your actions may only undo an existing operation depending on the
situation selected see 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.
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Attention! Deleting a partition destroys all its data, including files and folders! Deleting a
system partition will make a PC inoperable. Take special care when performing this
operation.

A Deleting a partition Windows 98/Me can change the order of letters assigned to other

partitions. As a result, some shortcuts might stop working. A detailed discussion of
partition letter assignment rules for various operating systems appears in 4.1 «Creating A
New Partition».

5.1.11 Checking hard disk partitions for errors

Acronis Disk Director Server enables you to check hard disk partitions for file system
errors.

Hard disk partitions should be checked before any partition operations (see 2.6 «Before
You Run ».

If you need to check a hard disk partition:

1.  Select a hard disk and partition in the Acronis Disk Director Server main window.

2.  Select Disk = Check or a similar item in the Operations sidebar list, or click —
Check the selected partition for errors on the toolbar.

3. If you want to find and fix errors, choose one of the next options:
¢ Check partitions for errors

e Check and fix found errors

e Check and fix errors and locate bad sectors.

4. By clicking OK, you'll run partition error checking.

5. Results are shown in the Check Partition window.
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Check Partition @

The type of the file system is FAT,

Yolume Serial Murnber is 7916-B415

windows is verifying files and folders. ..

File and Folder verification is cormplete.

Windows has checked the Ffile system and Found no problems.

2 121 793 536 bytes total disk space.
93 304 bytes in 3 hidden files.
2 121 895 232 bytes available on disk.

32 768 bytes in each allocation unit,
&4 752 total allocation units on disk,
&4 749 allocation units available on disk.

Partition check results window

5.1.12 Defragmenting a partition
Defragmentation is reorganizing file storage on a hard disk partition.

Defragmentation is the process of eliminating file fragmentation, which causes files to be
spread across the disk after operations.

File fragmentation significantly reduces PC and server performance, especially when
intensive 1/0 operations are taking place. Conversely, file defragmentation can increase
performance, as the read head has to move less across the disk to read all file parts.

Acronis Disk Director Server supports defragmentation in Windows XP and Windows 2003
Server only. Windows 2000 has its own embedded disk defragmenter. To defragment a
partition in Windows NT 4.0 and earlier Windows operating systems, it is recommended
that you install a third-party disk defragmenter tool.

If you need to defragment a hard disk partition:

1. Select a hard disk and partition to defragment in the Acronis Disk Director Server
main window.

2.  Select Disk = Defragment or a similar item in the Operations sidebar list, or click
e Defragment the selected partition on the toolbar.

3. By clicking OK in the Defragmentation window, you'll run partition defragmentation.,
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Defragmentation

Defragmenting the Files and Folders on the selected
partition,

Consolidating Fragmented files and Falders so that each occupies a
single, conkiguous space,
Please press OK to start defragmenting now,

Run partition defragmentation window

4. Defragmentation results are shown in the Defragment Partition window.

Defragment Partition El

‘indows Disk Defragmenter
Copyright () 2001 Microsoft Corp, and Executive Software International, Inc,

Analysis Report
4,05 GB Total, 3,54 GE (879%) Free, 13% Fragmented (26%: file Fragmentation)

Defragmentation Report
4,05 GB Total, 3,54 GB (57%) Free, 0% Fragmented (0% file fragmentation)

Partition defragmentation results window

5.1.13 Wiping unallocated hard disk space

PC hard disks can contain a substantial amount of confidential information. Often users
forget that private information must be completely destroyed to avoid unauthorized
access to it — simply deleting an old file is not sufficient.

Windows tools do not guarantee data destruction. Deleted files can be restored easily.
Formatting and even deleting a partition leaves hard disk sector contents the same.
Acronis Disk Director Server offers a simple but reliable algorithm for wiping hard disk
unallocated space.

If you need to wipe unallocated disk space:

1. Select a hard disk and unallocated space in the Acronis Disk Director Server main
window — Wipe unallocated space becomes available on the toolbar.

Copyright © Acronis, Inc., 2000-2010 53



Manual Partition Operations

2.  Select Disk = Wipe or a similar item in the Operations sidebar list, or click < Wipe
the selected unallocated space on the toolbar.

3. In the Wipe Unallocated Space window, enter a number of disk passes (up to 99),

For information about the Acronis Disk Director Server data wiping algorithm
see the commentary for 5.1.10 «Deleting a partition».

Wipe Unallocated Space @

selected unallocated space by over-writing it in 4

e

Creer-wriking passes: n

[ Ok H Cancel l

Hard disk passes number window
4, By clicking OK, you'll add a pending operation of unallocated disk space wiping.

5.1.14 Clearing a hard disk

Acronis Disk Director Server lets you clear not only unallocated disk space, but an entire
disk as well.

If you need to clear the entire hard disk:

1.  Select a hard disk on the Tree View panel of Acronis Disk Director Server — Clear
the current hard disk drive button becomes available on the toolbar (if there is no
Tree View panel in the main window, show it by selecting View = Tree View).

2.  Select Disk & Clear or a similar item in the Operations sidebar list, or click “ | Clear
the current hard disk drive on the toolbar.

3.  Select the clearing method in the Clear Hard Drive window; you can:

(1) just delete hard disk partitions (without wiping disk sectors) — set the
switch to Delete partitions.

(2) delete hard disk partitions and fully clear hard disk sectors — set the
switch to Delete partitions and destroy data.

Having set the switch to Delete partitions and destroy data, enter the
number of passes for wiping.
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Clean Hard Drive @

Clearing the selected hard disk drive and optionally wiping
iks conkents.,

!. " Deleted partitions can not be restored!
—

(®) Delete partitions:
(-:- Delete partitions and destroy data, Enter the
~ number of overwriting passes:

[ Ok H Cancel ]

Hard disk clearing parameters window
4. By clicking OK, you'll add a pending operation of hard disk clearing.

Deleting hard disk partitions does not destroy disk sector contents. They can be restored by
special means, if needed. Therefore, if you need to destroy confidential information, set the
switch to Delete partitions and destroy data!

For information about the Acronis Disk Director Server data wiping algorithm see the
commentary for 5.1.10 «Deleting a partition».

A Deleting a partition in Windows 98/Me can change the order of letters assigned to other

partitions. As a result, some shortcuts might stop working. A detailed discussion of partition

letter assignment rules for various operating systems appears in 4.1 «Creating A New
Partition».

5.2  Additional Partition Operations

Additional hard disk partition operations include some rarely used but useful
operations for converting partition file systems, hiding and unhiding partitions, setting
active partitions, changing root size and changing partition cluster size.

521 Changing partition letter

Some operating systems assign letters (C:, D:,...) to hard disk partitions at startup. They
are used by applications and operating systems to locate files on partitions.

Connecting an additional disk, as well as creating or deleting a partition on existing disks,
might change your system configuration. As a result, some applications might stop working
or user files might not be opened. To prevent this, you can change letters assigned by an
operating system.

If you need to change a letter assigned to a partition by an operating system:

1.  Select the hard disk and partition on it.
2.  Select Disk & Advanced - Change Letter or a similar item in the Advanced sidebar
list, or click £s Change the logical drive letter on the toolbar.

3.  Select a new letter in the Change letter window.
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Change Letter

Changing the logical drive letker.

R
Current drive letter: |5, as

F

Mew drive |etter: E: w

| [[ cancel

Change letter window

4. By clicking OK in the Change letter window, you'll add a pending operation to
partition letter assignment (your actions may only undo or modify already existing
operation; see 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

Only Windows NT/2000/XP lets you change letters assigned to partitions. Windows 98/Me
assigns letters to partitions automatically.

A Directly changing a partition letter might affect shortcuts to existing partitions. Changing a
partition letter in Windows NT/2000/XP might result in problems running applications and
opening files on the partition. If it is a system or swap file partition, it might cause OS boot
problems. A detailed discussion of partition letter assignment rules for various operating
systems appears in 4.1 «Creating A New Partition».

5.2.2 Converting a file system
FAT16

The main disadvantages of FAT16 are:

e Inability to support partitions larger than 2 GB

e Inability to work with files larger than 2 GB

e Inability to work with hard disks larger than 8 GB
e Limited root size — up to 512 elements

e File names containing up to eight name symbols, a dot and three extension
symbols (Windows NT do not have this limitation)

FAT32

The FAT32 file system appeared in Windows 95 OSR2 and is supported by Windows
98/Me and Windows 2000/XP.

Its main purpose was to remove FAT16 limitations. FAT32 is the evolution of FAT16.
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The main difference between FAT32 and FAT16 is the support of higher-capacity folders,
files and disks, and more flexible root organization that features unlimited size and long
file-name support. (For more details see A.9 «File System Main Specifications».)

Converting FAT16 to FAT32

You would convert a FAT16 partition to FAT32 in the following cases:

1. If you need a partition larger than 2 GB.
2. If you replace a small-capacity hard disk with a high-capacity hard disk

If you need to convert a FAT16 partition to FAT32:

1. Select the disk and FAT16 partition to convert to FAT32 from the list in the Acronis
Disk Director Server main window.

2. Select Disk = Advanced = Convert or a similar item in the Advanced sidebar list, or

=]
click *®! Convert the file system on the selected partition on the toolbar (or select it
from partition or the graphical representation context menu).

3. Enter partition type (Logical — Primary) in the Convert Partition window.

Conyert Partition El

Converking the Fil em aof the selected partition. %

File system:

Primary fLogical: (Logical Parkitio s

[ Ok H Cancel l

Convert partition window

4. By clicking OK, you'll add a pending operation of FAT16 partition conversion to
FAT32 partition (your actions may only undo or modify an existing operation. See 3.4.5
«Modifying pending operations»).

The new partition file system will be graphically represented in the Acronis Disk Director
Server main window.

A Attention! Converting a FAT16 partition to FAT32 might cause the installed operating

system to stop «understanding» the file system and/or the allocation table. For more
information about compatibility of file and operating systems see A.9 «File System Main
Specifications».

5.2.3 Hiding a partition

Acronis Disk Director Server allows you to hide a partition. It can be useful for protecting
important information from unauthorized or casual access. Unlike other software, Acronis
Disk Director Server can hide any partition independent of its type, primary or logical.
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If you need to hide a partition:

1. Select a disk and a partition to hide in the list in the Acronis Disk Director Server
main window.

2. Execute operation of partition hiding by selecting Disk 2 Advanced = Hide or a

similar item in the Advanced sidebar list, or by clicking ' Hide the selected
partition on the toolbar (or select it from partition or the graphical representation
context menu).

3. By clicking OK in the Hide Partition window, you'll add a pending operation of partition
hiding (your actions may only undo or modify an existing operation. See 3.4.5
«Modifying pending operations»).

Hide Partition

Hiding the selected partition.

Y. Hiding this partition may cause drive letters ta changed.
S5 Are wou sure you want bo hide the partition?

I ol H Cancel ]

Hide Partition window

A hidden partition is labeled Hid in the Flags field of the partition list in the main window.

Attention! Hiding a system partition will prevent your PC from booting. Hiding a swap file
partition in Windows NT/2000/XP will produce a similar result. If you have several primary
partitions with different operating systems, hiding an active system partition will
automatically make another partition active.

Note that the Advanced - Hide sidebar item is changed to Advanced = Unhide after you
select a hidden partition from the list. The partition context menu also changes.

A Hiding a partition in Windows 98/Me can change the order of letters assigned to other
partitions. As a result, some shortcuts might stop working. In Windows NT/2000/XP, hiding
a partition does not affect letters assigned to other partitions. As a result, only hidden
partition shortcuts will stop working. A detailed discussion of partition letter assignment

rules for various operating systems appears in 4.1 «Creating A New Partition>».

524 Unhiding a partition

Unhiding a partition is performed so an operating system can "see" the partition, assign it
a letter and provide access to its files.

If you need to unhide a partition:

1.  Select a disk and partition to unhide from the list in the Acronis Disk Director Server
main window.
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2. Select Disk = Advanced = Unhide or a similar item in the Advanced sidebar list, or

click <" Unhide the selected partition on the toolbar (or select it from partition or
the graphical representation context menu).

3. By clicking OK in the Unhide Partition window, you'll add the pending operation to
partition unhiding (your actions may only undo or modify an existing operation, See
3.4.5 «Modifying pending operations»).

Unhide Partition

Unhiding the selected partition.

Y. Unhiding this partition may cause drive letters ta changed.
5D Are wou sure you wank bo unhide the partition?

[ OJS, ] [ Cancel

Unhide partition window

The partition Hid label will disappear from the Flags field.

Note that the Advanced - Unhide sidebar item is changed to Advanced - Hide after you
select a hidden partition from the list. The partition context menu changes the same.

If you unhide the only primary partition on a disk, it will be set active.

A Unhiding a partition in Windows 98/Me can change the order of letters assigned to other

partitions. As a result, some shortcuts might stop working. A detailed discussion of partition

letter assignment rules for various operating systems appears in 4.1 «Creating A New
Partition».

525 Setting active partition

If you have several primary partitions, you must specify one to be the boot partition. For this,
you can set a partition to active. A disk can have only one active partition.

If you need to set an active partition:

1. Select a primary partition to set to active from the list in the Acronis Disk Director
Server main window.

2. Select Disk = Advanced = Set Active or a similar item in the Advanced sidebar list,

. ¥ . . .
or click ™/ Set the selected partition as active on the toolbar (or select it from
partition or the graphical representation context menu).
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Set Active Partition

Setting the selected partition as active,

¥ Setting this partition as active may cause drive lstters to change.
S Are vou sure you want bo set the partition as active?

I DK ] [ Cancel

Set Active Partition

3. By clicking OK in the Set Active Partition window, you'll add the pending operation of
setting active partition (your actions may only undo or modify an existing operation.
See 3.4.5 «Modifying pending operations»).

The new partition structure will be graphically represented in the Acronis Disk Director
Server main window.

The partition will be marked Act in the Flags field. The primary partition is also marked
Pri, so the Flags field will contain Pri, Act.

A Before you make a partition active, you must make sure it is formatted and contains an
operating system. Otherwise your PC will not boot from this partition!

A If you set a partition to active and there was another active partition on a disk, it will be
unset automatically. This also might prevent your PC from booting.

A Setting an active partition in Windows 98/Me can change the order of letters assigned to
other partitions. As a result, some shortcuts might stop working. A detailed discussion of
partition letter assignment rules for various operating systems appears in 4.1 «Creating A

New Partition».

5.2.6 Resizing a root

Unlike all others, the FAT16 root is located in a special place and has a limited size (512
elements after standard formatting). Acronis Disk Director Server lets you change the root
size of existing partitions.

If you need to resize a FAT16 partition root:

1. Select a disk and FAT16 partition from the list in the Acronis Disk Director Server
main window.

2. Select Disk = Advanced = Resize Root or a similar item in the Advanced sidebar

G

list, or click Change the number of files that can be located in the root of the
selected partition on the toolbar (or select it from partition or the graphical
representation context menu).

If you select a partition with another file system, mentioned sidebar and context
menu items will not be available.
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3. Enter the new root size (a number of elements) in the Resize Root window.

Resize Root E]

Changing the number of files that can be located in the root
of the selected partition, -

Current rook size: 1,504

Mews roat size:

| [ [ Cancel

Resize FAT16 root window

FAT16 can contain a maximum of 65,520 elements.

4, By clicking OK, you'll add the pending operation of FAT16 partition root resizing
(your actions may only undo or modify an existing operation. See 3.4.5 «Modifying
pending operations»).

5.2.7 Changing cluster size

Smaller clusters (see Appendix B «Glossary» — «Cluster») might significantly reduce disk
space losses because any file occupies at least one cluster/block.

Disk space losses, depending on cluster size, are shown in Chapter 7 (see A.9.2 «FAT16»
— Table 3).

However, reducing FAT32 partition cluster size might increase the space occupied by the
file allocation table (FAT) and slow down file access.

If you need to change cluster size:

1. Select a disk and partition from the list in the Acronis Disk Director Server main
window.

2.  Select Disk 2 Advanced = Change cluster size or a similar item in the Advanced

sidebar list, or click > Change the cluster size of the selected partition on the
toolbar (or select it from partition or the graphical representation context menu).

3. In the Cluster Size window, you can:
(1) see the current cluster size of the selected partition.

(2) see average statistics of disk space losses for the selected partition
and different cluster size.

Some cluster sizes might become unavailable for a partition because there will not be
enough clusters to store the actual partition data.

(3) set new cluster size in the New cluster size field.
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Cluster Size

MTFS partitions. Reducing the clus!

. an your hard

Cluster Size: Usefull Space {3} Wasted: Allowable Partition Size:
512 bytes 91% . 42,63 ME 509.9 ME - 4,052 GB
1KB 91% . 42,12 MB 509.9 ME - 4,052 GB
2KB . 41,57 MB 509.9 ME - 4,052 GB
4KB . 41,75 MB 509.9 ME - 4,052 GB
KB - 55.38 ME 525.6 ME - 4,052 GB
16 KB 85% - 85.26 MB 549.1 ME - 4.052 GB
32 KB 76% - 144.5 MB 611.9 MB - 4.052 GB
64 KB _ 284.6 MB 753 ME - 4.052 GB

Current cluster size: 4 KB Mew cluster size: 4 KB W

Current partition size: 4,052 G6 Mew partition size: 4,052 GB
| | [ Cancel

Cluster size window

4, By entering a new cluster size and clicking OK in the Cluster Size window, you'll add
the pending operation of cluster resizing (your actions may only undo or modify an
existing operation, See 3.4.5 «Modifying pending operations»).

5.2.8 Changing partition type

Each partition record includes the «partition type field». It is a hexadecimal value that
defines the file and operating system suitable for a partition.

=] This hexadecimal value is optional, as some operating systems use it and some do not. In
&= | particular, Windows 98/Me only uses the «partition type» field when determining if it can
support a partition.

Usually, partition type is set during its creation depending on the file system to be used.
However, you might need to select the type manually. For example, if a partition is
created without a file system or if a partition is meant for use with a specific OS, it must
be assigned a corresponding type.

If you need to change partition type:

1. Select a disk and partition from the list in the Acronis Disk Director Server main
window.

2.  Select Disk &> Advanced - Change type or a similar item in the Advanced sidebar

= |
list, or click "®* Change the type of the selected partition on the toolbar (or select it
from partition or the graphical representation context menu).

3. Select the necessary partition type in the Partition type window.
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Partition Type

Changing the selected partition type.

Partition Type -~
2h Kenix root
3h weniv jusr
7h MTFS, HPFS
gh ATX Book
9h ALY Data

0ah 05/2 BootManager

aoh UnknowniD)
0Eh FAT16 LEA v

[ Ok H Cancel l

Partition type window

4, By clicking OK in the Partition type window, you'll add the pending operation of
partition type changing (your actions may only undo or modify an existing operation,
See 3.4.5 «Modifying pending operations»).

A Attention! Changing partition type might prevent some operating systems from working
with it, even if it is a compatible file system!

A Changing partition type in Windows 98/Me can hide a partition and change the order of

letters assigned to other partitions. As a result, some shortcuts might stop working. A
detailed discussion of partition letter assignment rules for various operating systems
appears in 4.1 «Creating A New Partition».

529 Resizing i-node table in Linux Ext2/Ext3
In Linux Ext2/Ext3, the i-node index descriptor is the main data structure describing files.

Each descriptor contains a file description, including file type, size, data block pointers,
etc. Data block addresses reserved for a file are stored in its index descriptor.

The space for all i-nodes must be allocated in advance (at formatting). In the Ext2/Ext3
file systems, the maximum number of files is set at formatting.

The «bytes per a single i-node» value indicates the average partition file size. If there are
many small files, there must be many descriptors, each of which occupies some space.
Large files require fewer descriptors.

Acronis Disk Director Server enables you to resize i-node tables of existing partitions to
change the maximum file amount on them.

If you need to resize an i-node table of an existing Linux Ext2/Ext3 partition:

1. Select a disk and Linux Ext2/Ext3 partition from the list in the Acronis Disk Director
Server main window.

Copyright © Acronis, Inc., 2000-2010 63



Manual Partition Operations

2. Select Disk - Advanced - Change Bytes per i-node or a similar item in the Advanced

sidebar list, or click ] Change the number of bytes per i-node on the toolbar (or
select it from partition or the graphical representation context menu).

If you select a partition with another file system, mentioned sidebar and context menu
items will be unavailable.

3. Enter the new amount of bytes per descriptor (i-node) in the Change bytes per i-node
window.

Change Space per i-node E]

Changing the disk space corresponding to one i-node. @

Current Space per i-node (bytes): 8,192

Mew value (bytes): 10z %

| |[ Cancel ]

Resize i-node window
4. By clicking OK in the Change bytes per i-node window, you'll add the pending

operation of Linux Ext2/Ext3 partition i-node resizing (your actions may only undo or
modify an existing operation, See 3.4.5 «Modifying pending operations»).
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Chapter 6. Working in the command-line
mode

Acronis Disk Director Server supports the command-line mode for most important
partition operations with diskdirectorcmd.exe utility. Using command-line
mode you can:

¢ Create partition
o Delete partition
e Resize partition.

Also you can get information on hard disk partition structure using the command
/list.

6.1  Supported commands

diskdirectorcmd.exe has the following format:
diskdirectorcmd /[command] /[option;] [optiong]..

The following commands are supported (each command may be accompanied by
additional options):

/create_partition
Creates new partition using unallocated space on the hard disk.

Supported options:

/start:[start sector]

Sets the start sector for creating a partition on the hard disk unallocated space.
/harddisk:X

Specifies the hard disk number where new partition will be created.
/size:[partition size iIn sectors]

Sets the new partition size (in sectors).

/Tilesystem: [FAT16|FAT32|NTFS | EXT2FS | EXT3FS|REISERFS]

Sets the file system for the new partition. The default value is NONE.
/type:[active | primary | logical]

Sets the new partition type. By default (if this option is not defined) an active
partition is created on the first hard disk and logic partitions on other disks.

/label:[partition label]
Sets the new partition label.

/delete_partition
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Deletes a partition.

Supported options:
/partition:[partition number]

Specifies the partition will be deleted. The list of available partitions is provided
by /Zlist command Partition numbers are specified as <disk number>-

<partition number>, e.g.: /partition: 1-1,1-2,3-1.
/resize_partition

Resizes the existing partition.

Options
/partition:[partition number]

Specifies the partition number.
/size:[partition size In sectors]
Sets the new partition size (in sectors).

/list

Lists the available partitions on the hard disks.

6.2  diskdirectorcmd.exe usage examples

1. Create a partition

diskdirectorcmd /create partition /start:12000
/size:20000 /harddisk:1 [/filesystem:fatl6 /label:new]
[/type:logical

This will create a logical FAT16-formatted partition labeled NEW on the first hard
drive. This partition will be took 20 000 physical sectors starting with sector
number 12000.

2. Delete a partition
diskdirectorcmd /delete_partition /partition:1-4

This will delete a fourth-partition from the first hard drive.
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Chapter 7. Working with Acronis Recovery
Expert

Acronis Recovery Expert allows recovery of hard disk partitions accidentally deleted or
damaged due to a hardware or software failure. It uses a wizard interface.

You can run Acronis Recovery Expert in the following ways.
While working with Acronis Disk Director Server in the Automatic mode:

e Using Recover Partition item in the wizards section of the Acronis Disk Director
Server main window sidebar

e Using the respective main menu item
While working in the Manual mode:

e Using Advanced -> Recover item of the context menu by hovering a mouse pointer
over Unallocated space and right-clicking

Then Acronis Recovery Expert begins reading the partition configuration of your hard
disks.

After the process is finished, you may see a warning that there are no unallocated spaces
on your hard disks:

¥ Acronis Recovery Expert

Acronis Recovery Expert cannot find any unallocated space(s) on your hard disk
drive(s).

Please press Finish ko close Acronis Recovery Expert,

ﬁ

1€/

9 Acronis

Compute with confidence

WWW.acronis.com

[ < Back. H Finish ] |

Hard disks do not have any unallocated spaces

Please note: the entire hard disk space can be partly partitioned and/or partly
unallocated. If you delete a disk partition — whether intentionally or by mistake — its space
becomes unallocated. You can create a new partition using unallocated space only.
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Acronis Recovery Expert checks to see if your hard disks contain unallocated space. If you
have none, then it makes no sense to search for deleted partitions. If you have
unallocated space, it may have contained one or more partitions. Acronis Recovery Expert
will search unallocated space thoroughly — either automatically or manually.

7.1  Automatic Recovery

You can recover deleted partitions automatically or manually. To do so, set the switch to
the necessary position in the Recovery mode window.

Let us describe automatic partition recovery first. Set the switch to Automatic.

% Acronis Recovery Expert EHE”X|

Recovery Mode

Y¥ou can choose between fully automated and manual rece

Please select the recovery mode you wish to work under, ou can find the description of each in the selection below,

@ Autornatic

O Manual

Description

In this mode Acronis Recovery Expert tries to find the deleted partitions, on all hard disk drives, connected to your
PC. The discovered partitions will be recovered automatically, Mote that it is not always possible ta recaver all
partitions in the automatic mode, In such cases, please use the Manual mode,

Cancel

Selecting Automatic recovery mode

In the next Searching for Deleted Partitions window, Acronis Recovery Expert searches for
all deleted partitions. The search progress is shown in the lower part of the window.
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¥ Acronis Recovery Expert EHE”X|

Searching for Deleted Partitions

Acronis etk tries o find deleted partitions, ou will see the partitions Found in the list below,

Flease wait while Acronis Recovery Expert searches for deleted partitions on all the hard disk drives connected ta

wour PC,

Partition Status Flags Label Capacity Free Space Type

e Kl Deleted 1,976 GB 1,914 GB Ext3

I ]
[ < Back ]l | [ Cancel ]

Deleted partitions search progress

The information about hard disk partitions is stored in a special disk area — the 1 sector of
0™ cylinder, 0™ head — called the partition table. This sector is called a boot sector or the
master boot record (MBR). Acronis Recovery Expert not only checks the partition table for
deleted partitions, but also scans the entire disk surface. Therefore the recovery process
might take some time to complete.

Please note: Acronis Recovery Expert may find deleted partition(s) almost at once (in a
few seconds). Partition(s) found are then added to the list in the Searching for Deleted
Partitions window. The search will, however, continue until the entire disk is scanned for
partitions.

In the automatic recovery mode, the search must be finished before you can proceed to
the next recovery steps. The Next button becomes enabled only after the progress bar is
full in the Searching for Deleted Partitions window. The manual mode however enables
you to work at once (see 7.2 «Manual Recovery»).

Partitions found during the search are shown in the list with their main parameters:

e number
e status

e label

e capacity

e partition free space

o file system

Please note: Found partitions are automatically added to the list during the search.
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¥ Acronis Recovery Expert [Z“:I@

Searching for Deleted Partitions

Acronis Recovery Expert tries to find deleted partitions. ¥ou will see the partitions Found in the list below,

Flease wait while Acronis Recovery Expert searches for deleted partitions on all the hard disk drives connected ta

wour PC,
Partition Status Flags Label Capacity Free Space Type
ey Deleted 157G 181460 Exts

Search is completed. Please press Next to praoceed with undeleting.

[ < Back. ][ et = ] [ Cancel

A deleted partition found

Note that you do not have to select partitions for recovery in the automatic mode. Acronis
Recovery Expert will recover all partitions found.

The Recovered Partitions window shows a partition to recover as a part of hard disk
partition structure, marking it with an icon in the upper right corner of its rectangle.

¥ Acronis Recovery Expert

Recovered Partitions

see the struct saur hard disk driv 2ting in the hard di
I [ [—
~ c: O: E:
ag.20GE ||32.25 GB NTFs 4056.. |[19.
——, |3 0 Il Il ]
=g G |Pragram {H:) Datal (i) |Dataz (I:)
1z73a |0 ]|1.976 6B .. |l6.013 6B NTFS 1,999 GE F... |/2.727 GB NTFS
Please press the Next button ko continue,
[ < Back H Tk = ] [ Cancel

A hard disk partition to be recovered

A partition has been found by Acronis Recovery Expert and is shown in the disk structure,
but has not yet been recovered.

This finishes partition recovery preparations. To complete this operation, select Commit

in the Operations section of the Main menu. This will complete the given partition
recovery.
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If you exit Acronis Disk Director Server without confirming the partition recovery operation,
it will be canceled.

7.2 Manual Recovery

Set the switch to Manual in the Recovery mode window to select the manual recovery
mode.

%% Acronis Recoveny Expert

Recovery Mode

You can choose between Fully aubomated and manual reco

Please select the recovery mode you wish to work under, ou can find the description of each in the selection below,

O Autornatic

Description

The manual mode gives you Full control aver the recovery process, You wil be asked to choose the free space
where you want ko search for partitions. ¥ou can also choose a search method.

[ < Back ” Tk = ] [ Cancel

Selecting manual recovery mode

The next Searching Method window enables you to select one of two deleted partition
searching methods: 1) Fast; 2) Complete.

What's the difference? Using the Fast search method, Acronis Recovery Expert checks the
beginning of each side of every cylinder of a hard disk. Using the Complete method,
Acronis Recovery Expert checks every hard disk sector.

The Fast method takes less time, while the Complete method is slower but more
thorough.

Note that the Fast method should find all deleted partitions in most cases!

Copyright © Acronis, Inc., 2000-2010 71



Working with Acronis Recovery Expert

¥ Acronis Recovery Expert

Searching Method

Please choose a searching method,

‘ou can choose either Fast ar Complete methods. The First method is much Faster but may miss some deleted
partitions, We do however recommend that you First use the Fast search method.

®

O Complete

Description

‘ery often partitions begin from the first sector of each cylinder on a hard disk drive, Acronis Recovery Expert wil
search only the first sectors of cylinders for deleted partitions.

[ < Back H Tk = ] [ Cancel

Searching method selection

The Searching for Deleted Partitions window shows you parameters of a partition that
existed on the selected unallocated space before it was deleted.

¥ Acronis Recovery Expert EH:@

Searching for Deleted Partitions

Acronis Fe xpett tries to find deleted partitions. You will see the partitions Found in the list below,

Flease select the partitions you want ta recover Fram the list belaw. The selected partitions will be marked Undeleted.
Mote that in case you have intersected partitions only one of them can be recovered, The partitions which intersect
the selected partition will be marked Invalid,

Partition Status Flags Lahel Caparity Free Space Type
e K Deleted 1.976 GB 1.914 GB Ext3

HENENENNEEEEN ]

[ < Back ]l | [ Cancel ]

A deleted hard disk partition found by Acronis Recovery Expert

Unlike in the automatic recovery mode, you do not have to wait until the search for deleted
hard disk partitions is finished in the manual mode. As a found partition or multiple
partitions are added to the list, you can select them for immediate recovery. Selecting a
partition enables the Next button. Clicking it, you'll stop the search and proceed to
recovery.
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The manual recovery mode allows you to select all found partitions for recovery. For
example, if one of your partitions was deleted intentionally and another by mistake, the
manual mode enables you to select and recover only the partition you deleted by mistake.
Partitions are selected for recovery by clicking them.

Click the partition rectangle to select the deleted partition and continue recovery.

%% Acronis Recovery Expert

Searching for Deleted Partitions

rt tries b find deleted partitions & the partitions Found in the list below.

Please select the partitions you want ta recover fram the list belaw, The selected partitions will be marked Undeleted.
Mote that in case vou have intersected partitions only one of them can be recovered. The partitions which intersect
the selected partition will be marked Invalid,

Partition Status Flags Label Capacity Fres Space Type

Search is completed, Please press Next to proceed with undeleting.

[ < Back ][ Mext = ] [ Cancel

A deleted partition selected for recovery

This finishes partition recovery preparations. To complete this operation, select Commit
in the Operations section of the Main menu.

If you exit Acronis Disk Director Server without confirming a partition recovery operation, it
will be canceled.
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Chapter 8. Working with Acronis Disk
Editor

8.1 General information

Acronis Disk Editor is a professional-grade program that performs a variety of actions on a
hard disk: restore boot records and files and folder structure, find lost clusters, remove
computer virus code from a disk and much more.

This program has much to offer a beginner as well. It can be used as an educational tool.
It is one thing to read a few books about hard disk construction and data storage, but it's
quite another to observe it yourself with the Acronis Disk Editor.

8.2  The selection of the partition or a disk for editing

Disk or partition data editing operations are only available in the Manual mode of Acronis
= Disk Director Server.

To start editing hard disk or partition data:

e Select the necessary partition (disk) to edit with Acronis Disk Editor from the list of
available partitions (disks) in the Acronis Disk Director Server main window

o Select Edit in the Advanced section of the main window sidebar or the respective
item of the context menu invoked by right-clicking. You can also access editing
operations selecting main menu: Disk 2 Advanced > Edit

This will invoke Acronis Disk Editor, providing access to other editing operations of the
selected partition (disk):

f"ﬁcronis Disk Editor: (disk 2, sectors 16,771,923 - 20,964 ,824)

7| pisk Edt view Search Help 4 Acronis
20
BAPLP R

Absolute sector 16,771,923 {cylinder 1,044, head 1, sectar 1)

| | Cyrillic {DOS-GEE) -

File system name: |BOOTWIZO
Sector size (512): 512
Seckors per cluster: |64
Reserved sectors (0): |1
oz
Root Folder items (0): 1504
0 o
Media ID: | OFsh
FAT size (0): 256

FAT copies

Big kokal sectors

Seckors per track: |63
Mumber of heads: 255
Hidden sectors: |63
Big bokal sectors (0): 4192863 o
FAT16 Free Space:D.06 GB Total Size:1,999 GB Position: 0 |Yiew: NTFS bootsector
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Main Window of the Program

The main window shows the numbers of disk and sector where the internal program

cursor is positioned. It usually contains
Below the main window of the program is

information about the work of various modes.
the view as partition table mode.

“® Acronis Disk Editor: (disk 2, sectors 16,771,923 - 20,%64.824)

© Disk Edit View Search Help 4 Acronis
- — =
' BYLRLIO
' Cyrillic {DOS-666) v
05 Selector boot disk: |07Ch £
Boot patch flags: [V]FaTiE [ |Ms-Dos [v]FaTsz [v]osiz
052 patch: |oFCh
05 selector checksum: |0SER | Valid: |OBDh
05 Selector structure size: |p0376 | Valid: |14
‘Windows NT serial number: |0sF4E0DZFh
05 selector serial number: |0206ER
Pattition type Boot  Begin  Begin Begin  End End End
cylinder head sect cylinder head sect
Desh | |Metviare 3.0+ »|[] |372 | w2t |51 |jwo0 | 1oe |[z2
0&Eh | |{Unknown “ D a7 115 |32 107 121 ||32
049h | {Unknown “ |:| 343 79 20 a3 o0 32
0ACh | [Unknown - a4 7 13 385 132 |0
Partition kable signature (0AA55h): |DAaASSH =
4 ]
Sector: 16,771,923 Position: 450 |Wiew: Partition kable n

The main window in the view as partition table mode

To make the information contained in this field sensible, the current sector should be the

MBR or the extended partition table.

The next figure shows the partition table as a single dump (hexadecimal byte values are
on the left, and the corresponding characters are on the right).

°® Acronis Disk Editor: (disk 2, sectors 16,771,923 - 20,964 ,824)

' Disk.  Edit  View Search Help 4 peronis
i B2LLPO
‘Weskern (Windows) w

o0 00 00 00 00 00 00 00 00 00 00 QO OO oo o0 DE ................ -~

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... eennennnnns

OO 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 .. eevwnnennnnnns

00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ... eennennnnns

o0 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 ... e inennnnn

OO 00 00 OO0 00 00 00 00 00 00 00 00 00 00 00 00 .. eevwnnennnnnns

00 00 00 00 00 00 00 00 00 00 00 00 33 CO0 SE DD ... nns 34ZD

BEC 00 7C FB FC SE D3 EE ZF 0D 4E &F &E 2D 73 79 k.|ﬁu2®éK.Ncn75y

73 74 65 6D Z0 64 69 V3 6B ZC Z0 Y0 VZ 65 73 Y3  stem disk, press

20 61 6E 79 20 6B 65 79 ZE ZE ZE 07 00 42 4F 4F any key..... BOO

54 57 49 S5A Z0 53 59 53 BE BES 7D AC E4 OFE B3 07 TUIZ 3¥3%*i-".7.

CD 10 AC 84 CO 75 F5 98 CD 16 CD 19 00 00 55 Ak I.- hus~I.f...U2

Fg FF FF FF 03 00 04 00 05 00 06 00 O7 00 05 00 @.wevurnennnnnas

09 00 0O OO0 OE 00 OC OO0 OD 00 OFE OO0 OF 00 10 00 . ... .ee e nnnn.

11 00 12 00 13 00 14 00 15 00 16 00 17 00 18 00 ... vwniennnanns

19 00 14 00 1B 00 1C 00 1D 00 1E 00 1F 00 20 00 ... eevivnnnn o

21 00 22 00 23 00 24 00 25 00 26 00 27 00 23 OO LS T

Z9 00 ZA 00 2B 00 2C 00 2D 00 ZE 00 2F 00 30 00 ) .%.+.,.—...7.0.

31 00 32 00 33 00 34 00 35 00 36 00 37 00 35 00 1.2.3.4.5.6.7.85. kv
Sector: 16,771,923 Position: 335 | View: Hex

The main window

Copyright © Acronis, Inc., 2000-2010

in the view as hex mode

75



Working with Acronis Disk Editor

The current editing position is shown by the cursor that can be either in the left or right
part of the window

=] In this section of the guide, all examples of Acronis Disk Editor’s main window view modes
t__\j are given for demonstration purposes.

The main menu of Acronis Disk Editor contains the following items:

o Disk - allows you to browse properties of a disk being edited

o Edit — allows you to manipulate blocks of selected hard disk partitions; also allows you
to save contents of a disk sector after editing

e View — allows you to select a view mode for more convenient presentation of data

e Search — allows you to search a partition (or a hard disk) for any line (or any
sequence of characters) and go to a certain disk sector according to its absolute offset

o Help - allows you to get help concerning the editor window or about the program’s
developer and version

8.4 Edit Hard Disks

The Edit menu of the Acronis Disk Editor main window allows you to access the main
operations with blocks of given hard disk sectors. You can edit hard disk data directly in
the fields of any view mode (see the View menu). You can manipulate data blocks using
Edit menu in the view as hex mode.

% Acronis Disk Editor: {disk 2, sel

H Disk. | Edit | Wiew Search  Help

Mark Block Ctrl-8 l

- Cyrillic

M Wik to fils,
% Read from file...

[ R R

3 v | 3 1
51 00 52 00 53 00 5

Edit menu

Any view mode allows you to select blocks with the help of the mouse by clicking and
holding its left button, or with the help of the keyboard, advancing the window with
shift key pressed.

When viewing in hex mode, simply changing data in the hexadecimal or character area in
the main window — or in any fields of other view modes — will not change the given disk
sector. To execute the changes, you must save them first. After making changes, you will
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see that the Save sector item in Edit menu will become enabled as well as the appropriate
toolbar button. If you do not save your changes, you effectively reject them.

& Acronis Disk Editor: (disk 2,

Disk | Edit | Wiew Search Help
) Undo Chrl-Z
2 Undo Al

: Mark Block Crrl-B
Cyrillic

o0 |l

1no30:

1040: S Savesector Ctrl-S
050: |

1060 EH W'rike o file, .
1070: lf} Read Fram file. .,
1mosos:

no=0: 3= L 3 W e 3=

0n0: 51 00 52 00 53 00
Save sector operation

If you have made changes in a hard disk sector and decide to exit the editor without
saving them, you will see a warning about saving your changes.

7| pisk Edt view Search Help 4 Acronis
3 o f Fr
VY L HBHEIL RO

' | cyrilic (pos-8e8) ~|

»

Boot patch flags: [v/]FaTie [ |Ms-Dos [V|FaTsz [v]osiz
05)2 patch:

05 Selectar checksu Warning!

05 Selector structure size
Sector 16,771,923 has been modified!

windows NT serial number 05 oy wish bo save it?

05 Selectar serial numbe

o = |

End End E
cylinder head sect cylizder henad s
| o e S0 e e o o oo |
| o5 ircem 10 B o e Jor [ |
| o5 ] oo M0 B s o e |k e
|  oach] oo V19 e | i Jem |2 o
(Partltlon table signature (0A4ASSh): |0AASSH 5 o
— | —
Seckor: 16,771,923 Position: 450 |Wiew: Partition table

Saving modified sector

85 Write Block to a File and Read from a File

The Write to file... and Read from file... menu items allow you to save the selected block to a
file or to read the block from a file and save it to a disk sector.

The selection of the Write to file... item results in opening the Write to file window (the
block to be saved should already be selected). In this window, enter the file name and its
path or locate a file by clicking the Browse.. button. The file size will be calculated
automatically. To save a file, click the OK button.
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f

7 Disk  Edit Wiew

00 00 00
00 0g &=
o0 oo Write to file

Search  Help

wWestern (Windows) e

oo

File name:
Offsetin file: |0

Size:

4 Acronis
B2 LRIO
1 1 >

................ -~

00 00 00 OO, ... ... .........

blockin1. bxt

] . /.0,
31 00 32 00 33 00 34 00 35 00O 36 00 37 00 358 00 1.2.3.4.5.6.7.8. &

A AT AA mm o mE oAn mm Am Am Am mm an A o . — . o~

Position; 95 Yiews: Hex

Sector: 16,771,924

Write to afile

To read a block from a file and insert it into a disk sector, you must place the cursor on
the necessary sector byte and then select Read from file... menu item. The selection of
this menu item will result in opening the Read from file window. In this window, enter the
file name and its path or locate a file by clicking the Browse.. button. To insert file
contents to a sector from the current cursor position (or considering offset in the file),

click the OK button.

=

' Disk  Edit Wiew Search Help

;| |Western (Windows) v

00 00 00 00 00 00 oo
00 00 00 00 00 oo dad
00 00 00 00 00 00 0o
00 00 00 00 00 00 oo

File name:
Offset infile: |0

Size: 272

Blockoot .kt

- [B]x]|

4 acronis
BYLL O

00 0D 00 00 00 00 00 00 00 oueveennnnrnns [ad
00 00 00 00 00 00 00 00 o0
00 00 OO0 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00

Cancel

o9 o U4 OO0 OF O 0c
11 00 12 00 13 00 14
19 00 1& 00 1E 00 1C
21 00 2z 00 23 00 24
29 00 2A 00 2B OO 2C
31 00 32 00 33 00 34

Sector: 16,771,924

[LE Y M B J S W) J Oy WA RE 1N )
00 15 00 16 00 17 00 18 00
0o 1D 00 1E 00 1F 00 20 00
00 25 00 2Z6 00 27 00 28 00 !.™.
00 2D 00 ZE 0O 2F 00 30 00 ).

00 35 00 36 00 37 00 38 00 1.2.

86  View

Read from a file

Information in the Acronis Disk Editor window can be viewed and edited in several
different modes. You can select the appropriate view mode with the help of the View

menu.

78
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*® Acronis Disk Editor: (disk 2, sectors 16,7

-

| [Western (Wwin

o Disk Edit | Miew | Search Help

v AsHex F2
As Partition Table F&
A5 FATL6 Book Sector F7
As FAT32 Book Sectar Alk-F7
As FAT32 F3 Info Sector
As MTFS Boot Sector
As FAT Folder
Toolbars
Skakus Bar
oo oo oo oo
oo oo oo oo
oo oo oo oo

T~ o To TD

(a1e]
ulu]
ao
ao
ao
ao
ao
ao

e

W
ao
ao
ao

To

View menu

ao
ao
ao

aw

oo
oo
oo

AT

oo
ula]
33

aw

The editor offers seven view modes:

e hex

e partition table

e FAT16 boot sector

e FAT32 boot sector

e FAT32 FS info sector
e NTFS boot sector

o FAT folder

8.7  Search

The Search menu allows you to
according to its absolute offset.

search a hard disk for some line and to go to a disk sector

% Acronis Disk Editor: {disk 2, sectors 1

-

-

-

Selecting the Search item in
searching lines in the disk bein

|| Disk

| |western (windows)

Wiew | Search | Help

B search.,. ChrlF

Edit

& GaTo.. AP

(€]
FF FF
QA 0o
1z 00O
1a 00

F&
[nl=]
11
19

Search Menu

FF
oo
[u]u}
oo

03
0B
13
1E

oo
oo
[u]u}
oo

04
ac
14
1c

oo
oo
oo
oo

the same menu will give you access to functions for
g edited. (You can do the same by pressing Ctri+F key

combination.) Search parameters can be set in the Search dialog window.
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X

Search

Text abc

He:x: 61 62 63

Encoding: |wWestern (windows) b

I:‘ Case sensitive

I:‘ Search at sector offset:

[ OF ] [ Cancel ] [ Help ]

The Search dialog window

A search line can be set both as char and numeric (hexadecimal) values. During a search,
you can ignore letter case as well as search for a given line at a given offset inside the
sector.

During a search, disk data is interpreted according to the encoding selected. If you
selected a search mode without letter case matching, not only case but also elements
above the characters will be ignored.

After the search process is finished, the current position will be moved to where a line
was found, or will remain the same if no lines were found. You can search for the next
line from the current position by selecting Find next item in the Search menu or by
pressing F3 key.

You can go to the necessary sector according to its absolute offset by selecting the Go
to... line the Search menu (or by pressing Alt+P key combination). Selecting this line
opens the Go to... dialog window.

Go to sector g|
fhsolute sector (16,771,923 - 20,964,824): |16771924
Cylinder (1,044 - 1,304} 1044
Head {0 - 254): 1
Sector {1 - 63} z
[ ok ] [ Cancel ] [ Help ]

Go to sector...

The transition is performed by entering absolute sector offset, or cylinder, head and sector
numbers. The listed parameters are bound by this expression:

(CYL x HDS + HD) x SPT + SEC - 1,

Where CYL, HD and SEC are numbers of cylinder, head and sector in the CHS coordinates
(Cylinder — Head — Sector); HDS is the number of heads per disk and SPT is the number
of heads per track.

You can return to a sector from another one by selecting the Back item in the Search
menu (or by pressing Ctrl+Backspace key combination).
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8.8  Working with Different Encodings

The main window of the program features a list of encodings available in Acronis Disk
Editor. This list is shown closed and dropped down below.

‘\Western (Windows) w
Western (MWindows) &

Turkish {\Windows) e
Unicode (UTF-7)

Unicode (LTF-&)
Unicode (UTF-16) |
US (DS

Western (D3]
Western (150
Weskern (windows) i

The closed and dropped-down list of encodings

The list of encodings is intended for correct interpretation of hard disk sector contents.
Selecting the necessary encoding, you will be able to view sector contents correctly. This
is interpreted in the right part of the program’s main window in the hex mode.
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Chapter 9. Bootable Media Builder

9.1 General information

There are situations in which you might have to run Acronis Disk Director Server without
booting either operating system:

e in order to use Acronis Disk Director Server on a non-Windows system, for example, a
Linux-based PC

o if you do not often use Acronis Disk Director Server and therefore do not want to
install it on the computer

Acronis Disk Director Server has a standalone bootable version that can run from CD or
other removable media without booting an operating system. If you purchased the boxed
product, you already have such a bootable CD, because the installation CD contains,
besides the program installation files, the Acronis Disk Director Server standalone
bootable version.

If you purchased Acronis Disk Director Server on the Web, you can create bootable media
using the Bootable Media Builder. For this, you will need a CD-R/RW blank, several
formatted diskettes (the wizard will tell you the exact number), or any other media your
PC can boot from, such as a Zip drive.

If you have chosen not to install the Bootable Media Builder during Acronis Disk Director
Server installation, you will not be able to use this feature.

Acronis Disk Director Suite 10.0 also provides the ability to create an ISO image of a
bootable disk on the hard disk. If there is a PXE server in your local network having the
Acronis PXE agent installed, its administrator can save the bootable data on this server as
well. Then any networked computer will be able to boot the Acronis Disk Director Suite
standalone version.

If you have other Acronis products, such as Acronis True Image, installed on your
computer, you can include standalone versions of these programs on the same bootable
disk as well.

9.2  Creating bootable media

1. Run the Bootable Media Builder from the tools section of main window sidebar or
from the respective main menu section.

2. Select which components of Acronis programs you want to place on the bootable disk.
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T2 Acronis Media Builder EHE”X|

Rescue Media Contents Selection
- -

Select Acronis components ko be placed « created boot media. After the media created, you will be
able ko book your PC from it and run the d components from the media,

=M ’."CTU”iS Disk Director Suite ' " Acronis Disk Director Full version
[lse iAcronis Disk Director Full version (recommended): 35 (recommended)
!J Acronis Disk Direckor Safe version
@ Acronis 05 Seleckor Activator

Version: 10.0,2038
Language: english
The full version includes drivers For USB/PC Cardf

SCS1 hard disk drives. This version supparts a wide
range of devices and is strangly recommended.

[ Help ] [ < Back. ][ Mext = ] [ Cancel ]

Selecting components to place on the bootable media

Acronis Disk Director Server offers the following components:

e Disk Director full version

Includes support of USB, PC Card and SCSI interfaces along with the storage devices
connected via them, therefore is highly recommended.

e Disk Director safe version

Doesn't include USB, PC Card, or SCSI drivers. Recommended for use in case of
problems with running Full version.

To find more about components of other Acronis products, see the respective user guides.

3. Select the type of bootable media (CD-R/RW or 3.5” diskettes) to create. If your BIOS
has this feature, you can create other bootable media such as removable USB flash
drives. You can also choose to create a bootable disk 1SO image or save bootable data on
the PXE server.

Having created an ISO disk image, you will be able to burn it onto any kind of DVD
recordable, using DVD recording software. Creating a bootable DVD directly from Bootable
Media Builder is impossible.

When using 3.5” diskettes, you will be able to write on a diskette (or a set of the
diskettes) only one component at a time). To write another component, start Bootable
Media Builder once again.
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T2 Acronis Media Builder

Bootable Media Selection

Select a drive ta be used to create a bootable media.

Choose a media bype from the list below, The list contains all available devices that could be used to create media
that stares data required For boat. It could be such devices as Floppy disk drive, <D recorders, and flash memary
devices; also, you can store bootable data on a PXE server, or in iso files.

Mame Type Dretails
.%3‘/1 Floppy (&) 3%-Inch Floppy Disk  ‘You need to provide 12 of 1.44-MB disks or 6 of 2.5-MB disks.
@ISO image 150 image file The IS0 image will occupy approximateky 15,56 ME.

[ Help ] [ < Back. ][ Mext = ] [ Cancel

Selecting type of the bootable media

4. If you are creating a CD, diskettes or any removable media, insert the blank disk so
the program can determine its capacity. If you chose to create a bootable disk 1SO image,
specify the ISO file name and the folder where to place it. If you chose to save bootable

data on PXE server, specify the server and provide the user name and password to access
it.

5. Next, the program will calculate how many blank disks are required (in case you have

not chosen I1SO or PXE) and give you time to prepare them. When you are finished, click
Proceed.
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Appendix A. Hard Disk And File Systems

These appendices contain additional information about hard disk construction and data
storage, partitions, file systems and interaction of operating systems with hard disks.

A.l1  Hard Disk Organization

All hard drives have basically the same structure. Inside the case, there are several disks
with a magnetic coating set on a single axis (spindle). A special motor provides the
necessary rotation speed to the spindle, e.g. 5,400 rpm, 7,200 rpm, or 10,000 rpm.

Information on disks resides on concentric tracks. Each track has a number. The
outermost track is number 0, and the numbers grow inwards.

Each of the tracks is divided into sectors that contain minimal information blocks that can
be written to the disk or read from it. Sectors also have numbers. On every disk, there is
a marker that indicates the beginning of sector enumeration. The sector that is the closest
to this marker is number 1.

At the beginning of a sector, there is a header (prefix portion) that marks the beginning
of the sector and its number. At the end of a sector in the suffix portion, a checksum is
used to check data integrity. The data area between the prefix and suffix portions is 512
bytes in size.

Both sides of each disk on the spindle are used to store data. All tracks that have the
same number on all the surfaces of all disks comprise a cylinder. For each work surface of
a disk in the drive, there is a head that enables reading and writing data from/to the disk.
Heads are assembled into a block and are numbered, starting with O.

To perform an elementary read or write operation, the head block should be positioned at
the necessary cylinder. When the appropriate sector (with the appropriate number in the
service area) of the rotating disks approaches the head, data is exchanged between the
head and the electronic circuit board of the disk drive.

Sector structure of a hard disk is created via low-level formatting during which each of the
tracks of the disk is marked up. This process generally takes place when the drive is
manufactured.

Modern disk drives usually contain relatively few magnetic disks (1-2) to make the head
block lighter and speed up access to sectors (a drive like this has 2—4 heads respectively).

There can be up to several tens of thousands of cylinders per disk. The greater the
amount of data that can be stored on one side of a disk,, the more cylinders can be
created on it and the larger the capacity of the disk.

This design has a lot of technical implementation peculiarities, but those issues are not
germane to this explanation.
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A2 Hard Disk Partition

After low-level formatting creates disk sectors, partitions must be created on the disk.

A partition is an area on a hard disk that can be used to install an operating system
and/or used as data storage. Creating separate sections on a disk is called partitioning.
(Think of slicing a pie into different pieces.) Disk partitions are analogous to separate,
physical disk drives and do not depend on each other. In fact, each partition can contain
its own operating system.

Different operating systems use different data storage means — file systems. The process
of creating a partition file system is called formatting. Each partition can have its own file
system.

Preparing a disk for use includes two stages: partitioning and formatting.

Partitioning is useful and often necessary because:

o Different partitions can have different operating systems — for example, Windows
2000, XP and Linux.

e Partitioning provides more effective disk space usage.

e Partitioning enables you to separate system files from user data, making personal
information storage safer.

e Partitioning provides more effective hard disk maintenance. In particular, more
effective data integrity control, file defragmentation and data backup.

A.3 Partition Types

There are three main partition types:

e Primary
e Extended
e Logical

Primary and logical partitions are the main partition types. Physical hard disks can contain up
to four primary partitions or up to three primary and infinite logical partitions.

Partition information is stored in a special disk area — the 1st sector of O cylinder, O head,
called the partition table. This sector is called the master boot record, or MBR.

The number of primary partitions on a disk is limited, because the partition table contains
four records itself.

Extended partitioning supports additional division into logical partitions. The amount of
logical partitions is unlimited.

Special programs perform partitioning; usually they can:
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e Create a primary partition with a single logical disk
o Create an extended partition and divide it into logical partitions (disks)

o Set the active partition (a partition to boot an operating system from)

Typical hard disk partition structure can look like:

MBR

Primary partition 1-1.

System logical disk C:.

Extended partition 1-2.
Logical partition 1-5
Logical disk D:.

Logical disk E:.

Logical disk F:.

Usually, initial partitioning is made by means of an operating system. Different operating
systems offer special programs for this.

After the installation of Windows XP, you can invoke the Control Panel, whose disk
management tools will let you delete and create partitions (primary, extended, logical)
using free (unallocated) disk space, or format a partition.

You cannot, however, change partition structure by means of the Windows operating
system. To do this, you will need software such as Acronis Disk Director Server. It lets

you resize, move, hide partitions, set them as active, copy and perform other operations
without losing any data or causing any OS and application workability problems.

A4  Primary Partitions

A primary hard disk partition can contain the operating system, applications and user data
(files). Only one primary partition can be set as active in a given PC session.

Most operating systems can boot from a primary partition only.

If you want to use several operating systems, you might have to create several primary
partitions.
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A5 Extended Partitions

The extended hard disk partition was developed as a way to avoid the four-primary-
partitions limit. The extended partition is used only for creating a desired number of
logical partitions.

An extended partition does not contain any data directly.
A.6  Logical Partitions

An extended partition can be divided into any number of logical partitions; these are
similar to primary partitions in that they can contain operating systems, applications and
user data.

Primary partitions should be used for booting operating systems, system files and folders.

Logical partitions can contain any other information, as they are accessible by most
operating systems.

If you need several operating systems, you should use logical partitions for booting
purposes and leave primary partitions free.

A.7  Formatting Hard Disks

Within each of the partitions, information has to be organized in a way understandable to
the operating system using that partition. This organization is the file system.

As a rule, a formatting program performs the following functions:

e It creates the boot record
o It creates the file allocation table (FAT)

o It identifies and marks bad clusters on the disk so they are not ever used afterwards
After formatting, logical disks are organized as follows:

o Logical disks start with the boot sector
e One or several copies of the file allocation table (FAT) are placed after the boot sector
e Arroot folder is created

e The data area is created

Each logical disk has to be formatted with the FORMAT command separately.
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A.8 File Systems

The logical structure that has been created on the hard disk is supported by means of the
operating system. The file system itself presents the information on the disk as an
ensemble of files and folders.

For the user, a file is a unit of storage of logically connected information, including texts,
graphics, and sound. For data storage organization, a file is a chain of connected sectors
or clusters. A cluster is a unit of several sectors. (Sectors are characteristic for file
systems supported by various versions of Windows.)

Operating systems support file systems on hard disks (or disk partitions) by allowing you
to create, copy and delete files and folders.

At present, the most widely used file systems for PCs are the following two:

o FAT16/FAT32 (file allocation table) for DOS, OS/2 and
Windows 95/98/Me/NT/2000/XP;

e NTFS (Windows NT file system) for Windows NT/2000/XP.

However, there are many other file systems. The Linux operating system, which is now
gaining popularity, widely uses three file systems:

e Ext2 is a file system for end-users’ PCs

e Ext3 is the default file system used by Red Hat Linux

o ReiserFS is a more secure (with respect to data integrity) file system that is used on
data servers

A.9 File System Main Specifications

Operating systems allow you to work with data by supporting a file system on a disk
partition.

All file systems contain structures required for data storage and control. These structures
usually consist of an OS boot record, files and folders. A file system performs the
following main functions:

1. Monitors used and free disk space (including bad sectors)
2. Maintains folders and file names

3. Monitors physical file location on a disk

Different operating systems use different file systems. One operating system may support
only one file system; others may support several.

A9.1 File system specification summary

Below is a summary of the most popular file systems. Each system is briefly discussed.
This information can help you work with Acronis Disk Director Server.
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Table 1. Windows file systems.

File system

Operating systems

Max. partition size

Max. file size

Max. file-name length

Restoration (logging)

Max. files in root

Max. clusters/blocks

Cluster/block size

File record table/I-node

Table 2. Linux file systems.

File system
Operating systems
Max. partition size

Max. file size

FAT16

Almost all

4 GB (2 GB for
Windows
950SR2/98/Me)

Limited by
partition size

255

No

Set at formatting
—~016

512 Bytes — 64
KB

No

Ext2
Linux
16 TB

Limited by partition
size

FAT32

Windows
950SR2/98/Me,
2000/XP, Linux

27TB

4 GB

255
No
Unlimited

____228

512 bytes — 64
KB

No

Ext3
Linux
16 TB

Limited by partition
size

NTFS

Windows
NT/2000/XP, Linux
(for reading)

16 EB

Limited by
partition size

32767
Yes
Unlimited
—~o%

512 bytes — 64
KB

Dynamic

ReiserFS
Linux
16 TB

Limited by partition
size

Max. file-name length 255 255 255
Restoration (logging) No Yes Yes

Max. files in root Unlimited Unlimited Unlimited
Max. clusters/blocks ~232 32 —~932
Cluster/block size 1-4 KB 1-4 KB 4 KB
File record table/I-node Set at formatting Set at formatting Dynamic

‘=] In case you've forgotten your computer engineering units: 1 Kbyte = 1024 Bytes,
1 Mbyte = 1024 Kbytes, 1 Gbyte = 1024 Mbytes, 1 Thyte = 2'° Gbytes= 1024 Gbytes, 1
Pbyte = 2'° Thytes= 1024 Thbytes, 1 Ebyte = 2'° Pbytes= 1024 Pbytes.
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A9.2 FAT16

The FAT16 file system is widely used by DOS (DR-DOS, MS-DOS, PC-DOS, etc.), Windows
95/98/Me, Windows NT/2000/XP operating systems and is supported by most other
systems.

Main features of FAT16 are the file allocation table (FAT) and clusters. The FAT is the core
of the file system. To increase data safety, it is possible to have several instances of the
FAT (there are usually two of them). A cluster is a minimum data storage unit in the
FAT16 file system. One cluster contains a fixed number (some power of 2) of sectors. The
FAT stores information about what clusters are free, what clusters are bad, and also
defines in what clusters files are stored.

Maximum size of a FAT16 file system is 4 Gigabytes, and the maximum number of
clusters is 65,525, the largest cluster being 128 sectors. Usually the smallest possible
cluster size is selected so that the resulting number of clusters is less than 65,526. The
larger the partition size, the larger the cluster has to be. Most operating systems
incorrectly perform with 128-sector clusters, thus reducing the maximum FAT16 partition
size to 2 Gigabytes.

Usually the larger the cluster size, the more disk space is wasted.

Table 3. The following table gives the approximate dependence of these
losses versus the cluster size:

Partition Size Cluster Size Waste
<127 MB 2 KB 2%
128-255 MB 4 KB 4%
256-511 MB 8 KB 10%
512-1023 MB 16 KB 25%
1024-2047 MB 32 KB 40%
2048-4096 MB 64 KB 50%

Like many others, the FAT16 file system has a root folder. Unlike others however, its root
folder is stored in a special place and is limited in size (standard formatting produces a
512-item root folder).

Initially, FAT16 had limitations to file hames that could only be eight characters long, plus

a dot, plus three characters of name extension. However, long hame support in Windows
95 and Windows NT bypasses this limitation.
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A9.3 FAT32

The FAT32 file system appeared in Windows 95 OSR2 and is also supported by Windows
98/Me and Windows 2000/XP. FAT32 grew out of FAT16. The main differences between
FAT32 and FAT16 are 28-bit cluster numbers and more flexible root folder
implementation, which is not limited in size. The reason for FAT32 is the necessity to
support large (larger than 8 GB) hard disks and the inability to build any more complex
file system into MS-DOS, which is still in the core of Windows 95/98/ME.

The maximum size of FAT32 file system size is 2 Terabytes.
A94 NTFS

NTFS is the primary file system for Windows NT/2000/XP. Its structure is closed, so no
other operating system fully supports it. The main structure of NTFS is the master file
table, or MFT. NTFS stores a copy of the critical part of the MFT to reduce the possibility
of data damage and loss. All other NTFS data structures are special files.

Like the FAT, NTFS uses clusters to store files, but cluster size does not depend on
partition size. NTFS is a 64-bit file system. It uses Unicode to store file names. It is also a
journaling (failure-protected) file system, and supports compression and encryption.

Files in folders are indexed to speed up file search.

A.95 Linux Ext2

Ext2, one of the main file systems for the Linux operating system, is a 32-bit file system.
Its maximum size is 16 Terabytes. The main data structure that describes a file is an i-
node. A place to store the table of all i-nodes has to be allocated in advance (during
formatting).Linux Ext3

Officially introduced with Red Hat Linux version 7.2, Ext3 is the Red Hat journaling file
system. It is forward- and backward-compatible with Linux ext2. It has multiple
journaling modes and broad, cross-platform compatibility in both 32- and 64-bit
architectures.

A.9.6 Linux ReiserFS

ReiserFS was officially introduced to Linux in 2001. ReiserFS overcomes many Ext2
disadvantages. It is a 64-bit journaling file system that dynamically allocates space for
data substructures.
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Appendix B. Glossary

Absolute sector. All the sectors of a hard disk can be numbered sequentially, starting with
zero. Such numbered sectors are called absolute.

Active partition. One of the primary partitions of a hard disk is usually active. Default MBR
code tries to boot an operating system from the active partition of the first hard disk.
Letter assignment in Microsoft operating systems depends on which partitions are active.

Bad cluster. A cluster that contains bad sectors. Such a cluster cannot store information,
with possible corruption of the data.

Bad sector. A sector that cannot store the information written, for instance due to defects
or aging of the magnetic surface.

Booting is a procedure that is executed every time a computer is turned on or an
operating system finishes its work or when the reset button is pressed. Booting consists
of the following stages:

e Hardware diagnostics

e Memory check

e Built-in BIOS initialization

e Initialization of additional hardware components and their BIOSes (video, SCSI etc.)

e Booting an operating system

If a boot manager is installed on a computer, it is booted instead of an operating system.
Then the boot manager boots the user-selected operating system itself.

Boot record. The initial part of a partition that contains code and data necessary for
booting an operating system. May consist of one or several sectors. The first sector of a
boot record must end with the boot sector signature (OAA55h).

Boot sector is the first sector of a disk or a partition that contains the initial code for the
operating system booting. The boot sector must end with the 0AA55h signature.

Bootable disk is a disk from which an operating system may be booted. A bootable disk
must contain a boot sector of an operating system and the necessary system and
configuration files. The «bootable disk» term usually refers to diskettes and CD-ROMs.

Bootable partition. A partition that can host an operating system. At the beginning of such
a partition, there should be a boot record.

Cluster. Information storage unit in such file systems as FAT and NTFS. Every file
occupies a certain number of whole clusters, so the greater the cluster size, the higher
the losses due to file size adjustment, but the smaller the cluster the more space the
cluster distribution tables occupy.
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Cylinder. A group of all the tracks on all the magnetic platters of a hard disk that can be
accessed without moving the magnetic head. Access to the data inside one cylinder is
much faster than moving the head from one cylinder to another.

Disc. A non-magnetic storage media (compact disc, CD-RW or DVD).

Disk. A magnetic storage media (floppy disk or hard disk). (Note: Disc and Disk are often
used interchangeably.)

Drive. A general word that can mean both a device for accessing information on a disk
(floppy disk drive) and a partition that can be accessed from an operating system (logical
drive).

File. A file is named information storage in the file system. In different file systems, files
can be stored in different ways, with different file names and different ways to write the
full path to the file in the folder tree.

File allocation table (FAT). The hard disk area, located after the boot sector, which
describes physical files locations; a duplicate for higher data storage reliability follows
FAT.

The FAT also contains the disk cluster list, as well as many records as there are clusters
on a disk. If a FAT cell contains «0», the cluster is empty. The last file cluster, defective
cluster and reserved clusters have their own special markings.

The FAT describes each file by a chain of numbers — like serial humbers of a file’s disk
clusters. The number of the first cluster of each file is stored in the folder. Writing,
deleting and modifying files and folders results in corresponding FAT changes.

File system. Data structure that is necessary to store and manage files. A file system does
the following functions: tracks free and occupied space, supports folders and file names,
tracks the physical positions of files on the disk. Each partition may be formatted with its
own file system.

Folder. A table in the file system that contains a description of files and other folders.
Such a structure allows creation of a folder tree that begins with the root folder.

Formatting. The process of creating a service structure on the disk. There are three levels
of hard disk formatting: low-level (marking the magnetic surface with tracks and sectors),
partitioning and high-level (creation of a file system on a partition).

Hard disk (hard drive). Fixed storage media along with integrated electronics that consists
of several magnetic platters that rotate synchronously on one spindle. Hard disks have
relatively high capacity and high read/write speed.

Hard disk geometry. A set of hard disk parameters that usually includes the number of
cylinders, heads and sectors per track.

Head (magnetic head, read/write head). A hard disk consists of several magnetic platters;
for each side of each platter, there is a head that is used to read and write information on
it.
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Hidden partition. A partition that is somehow made invisible to the operating system.
Usually partitions are hidden by changing their type.

Label. An optional name that can be assigned to a partition to simplify its identification.
Usually has the same limitation as file names. For example, FAT partitions have labels up
to 11 characters long, but may contain spaces.

Letter (of a drive, partition). All operating systems that are DOS-compatible use Latin
letters to identify drives and partitions. Letters A: and B: are usually reserved for floppy
drives. Starting with C:, letters are assigned to hard disk partitions that can be recognized
by the operating system. Separate letters may be assigned to CD-ROMs, DVDs, or other
disk drives, and to network drives.

Logical disk is a partition whose file system is recognized by the operating system.
Usually each logical disk is assigned with a letter that uniquely identifies it.

Logical partition. Partition information that is located not in MBR, but in the extended
partition table. The number of logical partitions on a disk is unlimited.

Master boot record (MBR) is located in the first sector of the first hard disk and stores
information about the hard disk partitioning and code that is loaded with BIOS. All the
actions that follow depend on the contents of this code.

Operating system is a set of programs that usually includes kernel, drivers, shell and
system programs that are used for centralized hardware management and hiding the
details of hardware management from the user and applications.

Operating system booting is initiated by loading its boot sector to memory at 0:7C00h
address and passing control to it. Since every operating system has its own boot sector, it
is able to perform all the necessary actions to load and initialize system and configuration
files.

A boot manager usually supports multiple operating systems on one computer and even
one partition, so it has to perform some preparatory actions (create the boot context)
before booting an operating system.

Partition. An independent area on a hard disk where a file system can be located. A
partition can be either primary or logical, depending on its position in the partition
structure. One of the primary partitions of a hard disk may be active. A partition has the
following attributes: type, beginning and size. Some partition management software and
boot managers allow for the hiding of partitions. Information about partitions is stored in
the partition table.

Partitioning. The process of creating the logical structure on a hard disk. Partitioning is
usually done with programs such as FDISK — a component of DOS and Windows. Disk
Administrator completely replaces FDISK where functionality is concerned and allows
performance of many additional useful operations.

Partition structure. All the partitions on a hard disk make a tree with the root in the MBR
partition table. Many operating systems and programs assume that any partition table but
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MBR can contain not more than one partition entry and one table entry. This simplifies
the partition structure greatly — all the logical partitions form one chain.

Partition table. It is the table that contains the information about partitions and links to
other partition tables. A partition table cannot have more than four entries. The main
partition table is located in the hard disk MBR, and the other partition tables are called
extended. Partition tables are usually stored in the first sector of a cylinder.

Physical disk. A disk that is physically a separate device. Thus, floppy disks, hard disks
and CD-ROMs are physical disks.

Primary partition. The partition, information about which is contained in the MBR partition
table. The majority of operating systems can be booted only from the primary partition of
the first hard disk, but the number of primary partitions is limited.

Root folder. The folder where the folder tree of a file system begins. Starting from the
root folder, one can uniquely describe the file position on the folder tree by sequentially
naming all the intermediate nested folders, e.g.: \WINDOWS\SYSTEM\VMM32.VXD. Here
the WINDOWS folder is a subfolder of the root folder, the SYSTEM folder is a subfolder of
the WINDOWS folder, and the VMM32.VXD file is located in the SYSTEM folder.

Sector. It is the smallest information unit on a disk that is transferred in a single read or
write operation. Usually a sector is 512 bytes in size. A sector on a disk can be addressed
two ways: via the absolute number (see absolute sector) or via cylinder, head and sector
number on a track.

System disk/partition is a disk/partition from which an operating system may be booted.
Such a disk usually contains the boot sector and system files of this operating system.

System file is a file that contains the code and constant data for an operating system.
Each operating system has its own system file set.

System folder. Some operating systems keep most of their files in a special folder on a
partition that may be different from the system one. For example for Windows 95/98/Me,
the 10.SYS system file resides on the system partition, while other system files are
located in the system folder, which is usually called WINDOWS. The Program Files folder
can also be treated as system since it resides on the same partition as WINDOWS and
also contains files that are relevant to the operating system.

Status. A flag that shows if a partition is active. This flag is stored in the partition table
and has no meaning for logical partitions.

Track. Disks are divided into concentric circles called tracks. Information from one track
can be accessed without moving the head.

User interface is a set of principles, concepts and means by which programs interact with
the user. For example, in window interface all input and output is done in windows, and
the mouse is utilized quite often.
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