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I Introduction to R-Studio

R-Studio is a family of powerful and cost-effective undelete and data recovery software. Empowered by new
unique data recovery technologies, it is the most comprehensive data recovery solution for recovering files from
FAT12/16/32, exFAT, NTFS, NTFS5 (created or updated by Windows 2000/XP/2003/Vista/2008/7/8),
ReFS (Reslient File System, a new local file system Microsoft has introduced in its Windows 2012 Server),
HFS/HFS+ (Macintosh), Little and Big Endian variants of UFS1/UFS2 (FreeBSD/OpenBSD/NetBSD/Solaris),
Ext2/3/4FS (Linux), and exFAT partitions. It functions on local and network disks, even if such partitions are
formeatted, damaged or deleted. Flexible parameter settings give you absolute control over the data recovery.

R-Studio Features

System Requirements

Contact | nformation and Technical Support
Data Recovery Using R-Studio

Basic File Recovery

Advanced Data Recovery

M ass File Recovery

Volume Sets and RAIDsS

Data Recovery over Network
Text/hexadecimal editor

Technical | nformation and Troubleshooting
Working with the Third-Party Hardware
R-Studio Emergency

R-Studio Agent Emergency

Window s 9x/ME/NT4.0/2000/XP/2003/Vista/7/8/2012 Server/8.1 are registered trademarks of Microsoft Corporation.
OS Xis a registered trademark of Apple Inc.
All other trademarks are the property of their respective ow ners.

1.1 R-Studio Features

R-Studio is a family of file restoring utilities. 1t recovers files both on local disks and on disks on remote
computers over network, even if their partition structures are damaged. A unique IntelligentScan technology and
flexible parameter settings give you real control over the fastest data recovery ever seen.

R-Studio features:

- Standard "Windows Explorer” - style interface.

- Host OS: Windows 2000, XP, 2003, Vista, 2008, 7, Windows 2012 Server, Windows 8/8.1/10.

- Remotely recovers data over network. Data can be recovered on network computers running Windows,
MacOS X, Linux, and some other UNIX OS.

- Supported file systerms: FAT12, FAT16, FAT32, NTFS, NTFS5 (created and updated by Windows 2000/
XP/2003/Vistal7/8/10), exFAT, ReFS file system (Resllient File System), a new local file system Microsoft
has introduced in its Windows 2012 Server, Ext2/3/4FS (created by Linux or other OS), HFS, HFS+,
HFSX, and UFS1, UFS2, UFS BigEndian (used by the FreeBSD, OpenBSD, and NetBSD operating
systens).

Please note, that when a file is being deleted on the HFS, HFS+, HFSX file systens, the computer
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Introduction to R-Studio 2

completely removes all system information on it, and there is no way to recover the deleted file except by
using the Extra Search for Known File Types option. Nevertheless, R-Studio is able to read existing files
fromHFS, HFS+, and HFSX disks.

- Support for known file types. R-Studio searches for files with known typical features of their structures
allowing the user to search for files on devices with unknown files systems, including an HD, CD, DVD,
floppy disk, Compact Flash Card, USB drive, ZIP drive, Memory Sticks, and other removable media.

- Scan process visualization. While scanning an object, R-Studio graphically shows items that have been
found, including files of known types, FAT and NTFS MFT records, boot records, etc.

- Mass file recovery support.

- Support for file recovery lists - lists of files that can be exported from R-Studio, manually edited, and then
loaded back. Files from such lists will be autometically marked for recovery.

- Dynamic disk support.

- Software RAID, volume set, and stripe set support. Support for RAID 6, RAID 5, and RAID 4 layouts.
Support for custom RAID layouts. Parameters like block size and order, offsets, and even the number of
stripe blocks can be explicitly specified. Custom RAID configurations can be saved.

- Support for Windows Storage Spaces, created by Windows 8/8.1 and Windows 10.

- Support for Apple software RAIDs

- Support for Linux LVM/LVM2

- RAID consistency check (check for valid data parity values).

- Hardware RAID, volume set, and stripe set support.

- Autometic RAID parameter recognition.

- Reverse RAIDs: A technique that decomposes real disk objects into virtual RAIDs. Then those components
of reverse RAID scan be processed like real objects. They can be viewed, edited, imaged, copied to
physical drives, etc. This technique also can re-construct data on the real parents of a virtual RAID. For
example, it becomes possible to re-construct data on a missing disk.

- Creates image files for an entire hard drive, logical disk, or its part. Such image files can be processed like
regular disks. Images can be either simple exact object copies (Plain images) compatible with the previous
versions of R-Studio, or compressed images that can be compressed, split into several parts, and
password-protected. Such images are fully compatible with the images created by R-Drive Image, but
incompatible with the previous versions of R-Studio. Images may be saved either on the local or remote
computer. R-Studio can scan objects while creating thelr images.

- Advanced object copy. In addition to byte to byte copy of any object visble inthe Drives panel, smart copy
of partitions and hard drives is available.

- Recovers files on damaged or deleted partitions.

- Recovers compressed files (NTFS, NTFS5).

- Recovers encrypted files (NTFS5).

- Recovers dternative data streams (NTFS, NTFS5).

- Recognizes localized names.

- Recovered files can be saved on any (including network) disks visible to the host operating system.

- A hexadecimal disk and file editor supporting NTFS file non-resident attribute editing.

- Patterns (or templates) in the hexadecimal editor allowing for parsing the data according to specific data
structure. Such patterns may be custom-created.

- File preview. Most of the file types can be previewed to estimate recovery chances.

© 2002...2015 R-Tools Technology Inc.
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- Enhanced remote host scanning procedure. In the R-Studio network versions, data is analyzed on the
remote host rather than on the home host, thereby the speed of recovery procedure greatly increases. The
scan information may be saved either on the local or remote computer.

- Recovered files may be saved on a disk on a connected remote computer rather than be transferred over
network to the local one. Saving recovered files on a remote computer may be useful when the remote
computer has a healthy disk because you do not have to transfer files over network. It may be an external
USB hard drive, for example.

- Support for S.M.A.R.T. (Self-Monitoring, Analysis and Reporting Technology) attribute monitoring.

- Forensic mode. (For the Technician version only).

- Support for third-party hardware. (For the Technician version only).

- R-Studio Emergency*. The R-Studio Emergency version starts from a floppy or compact disk when it is
necessary to recover data on a computer, on which Windows cannot start up because its system files are
corrupted or deleted.

*The R-Studio Emergency is a part of the R-Studio software package. When you buy an R-Studio singe

license you may run the R-Studio Emergency or/and install the R-Studio Windows version on one PC only

and you may not transfer the licensed software to another PC.

R-Studio recovers files:

- That have been removed without the Recycle Bin, or when the Recycle Bin has been emptied;

- Removed by virus attack or power failure;

- After the partition with the files was reformeatted, even for a differert file system;

- When the partition structure on a hard drive was changed or damaged. In this case, R-Studio can scan the
drive trying to find previoudly existed partitions and recover files from found partitions.

- From disks with bad sectors. Inthis case, R-Studio can first copy the entire disk or its part into an image file
and then process such image file.

R-Studio can create image files for an entire hard drive, logical disk, or its part. Such image files can be
processed like regular disks. Images are very useful if there is a risk of total data loss due to hardware
melfunction. If bad blocks are constantly appearing on a hard drive, the only way to save the data is to
immediately create an image of thet drive. All data search, scan and recovery can be done fromthis image.

To learn more about the IntelligentScan technology, go to the | ntelligentScan topic .
1.2 System Requirements

- An Intel-compatible platform running Windows 2000, XP/2003/Vistal7/8/2012 Server/8.1/10.

- At least 32 MB of RAM, amouse, and enough disk space for recovered files, image files, etc.

- The administrative privileges are required to install and run R-Studio utilities under Windows 2000/XP/2003/
Vistal7/8/2012 Server/8.1/10.

- A network connection for data recovering over network.

1.3 Contact Information and Technical Support

To obtain the latest version of R-Studio, go to:
Product Site: http://www.r-tt.com
Sales Department: sales@r-tt.com

© 2002...2015 R-Tools Technology Inc.
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R-Studio Technical Support Team s available 24 hours a day, seven days aweek, and has an average response
time less than 4 hours.

Tech. Support: support@r-tt.com

Send your support request to: hitp/Aww.r-tt.conySupportRequest.shtml

File Recovery FAQ: hitp//Amww.r-tt.conVFile Recovery FAQ.shtml
R-tt Forum http://forum.r-tt.com

1.4 R-Studio Main Panel

When R-Studio starts, its main panel appears on the Windows desktop.
R-Studio Main panel
@ R-STUDIO Network Technician 7.7.159584 - Device View = O *

Drive Create TJools View Help

2 ¢ & s 4 B .¥ @

ConnectTo-Remohe Refresh = OpenDriveFiles Scan  OpenlImage Create Image Create Region  Create Virtual RAID Remove | Stop

@,g Device view

Drives X | |Properties X
Device/Disk Label F5 Start Size MName Value
~ E Local Computer Drive Type Physical Drive, Disk

v G SAMSUNG SPO41TN TW100... 501JJ20XC75851 #DAT.. 0Bytes 37.31GB Name SAMSUNG SPO4TTN TW100-11
e F ~ NTF5-Test NTFS  32KB 6.76 GB 05 Object ‘WAPhysicalDrived
e G * FAT32-TEST FAT32 676GB 6.19 GB R-Studio Driver WinNT\HandlehPhysical
e H: ~ | FAT-TEST FAT16 1295GB 2.01GB Size 37.31 GB (78242976 Sectors)
% Volumelc7e018fa-2f05-.» HF5-Test HF5+ 1496 GB  6.67 GB Sector Size 5
= HarddiskVolume3 * ExtdF5-Test Extd 21.63GB  6.52 GB Partition Size 37.31 GB (78242576 Sectors)
e Lk ~ Double NTFS  2815GB | 9.15GB 1/Q Tries Default -

Vv e TOSHIBA DTOTACAT00 MSZ... 44H5ATLKS #15A.. 0Bytes 931.51 GB v Drive Control
% Volume{3303cc57-3edd-x. Recovery NTFS 1MB 300 MB Maximum Transfer 128 KB x;
= EF| system partition s FAT32 301 MB 100 MB 170 Unit 512 Bytes ¥
< Microsoft reserved partix 401 MB 128 MB Buffer Alignment 4 Bytes x;
e * System NTFS 529 MB 292,01 GB “ Physical Drive Geometry
% Volumel{eDa373f2-14d5-= NTFS 292,53 GB 450 MB Cylinders 4870
e D: ~ Data NTFS 292,57 GB  £638.54 GB Tracks Per Cylinder 255

= Empty Space32 93151 GB 1.69 MB Sectors Per Track 63
e Marvell 91 Config 1.01 Sector Size 512 Bytes

v .z PIONEER DVD-RW DVR-219... Partition Layout Sector Size 512 Bytes -

2 E v _Device ldentification ¥
@,« Properties @,, S.M.ART

Log x
Type Date Time Text

‘H!;—‘ System 8/26/2015 £:50:01 PM Successfully loaded user's file types definitions from "C\Users\Tester 1\Documents\R-TT\R-Studic\AOMEBackupperxml”

Ready
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Drives panel:
Y ou can select an object by clicking it.

(@ Device view

Drives X
Device/Disk Label Fs Start Size
~ EH Local Computer
~ & SAMSUNG SPO4TINTWI0D.. SOTU20XCTS851 #DAT. OBytes  37.31GB
@R - NTFS-Test NTFS  32KB 6.76GB
-G > FAT32-TEST FAT32 G76GE  619GB
@ ~ FAT-TEST FATIG 1295GB  2.01GB
e VolumelcTed13fa-2605-.7 HFS-Test HFS-  1496GB  667GB
@ HarddiskVolumes  + ExtdFS-Test Bad  2163GB  652GB
- U + Double NTFS  2815GB  915GB
~ % TOSHIBA DTOTACAT00 MS2... 44HSATLKS #15A. OBytes  93151GB
e Volume(3303cc57-3e4d-. Recovery NTFS  1MB 300 MB
o EFl system partition  + FAT32 301MB  100MB
<o Microsoft reserved partix 01MB  128MB
@ - System NTFS  S20ME  20201G8
e Volumelela573f2-14d5-x NTFS  202.53GB  450MB
@ D + Data NTFS  292.97GB  638.54GB
> Empty Space2 9315168 169MB
% Marvell 91xx Config 101
~ [ PIONEER DVD-RW DVR-21S...
Q&

A logical disk may be represented by its name or its partition.

“ Partition?

Properties tab:
This tab shows the properties of an object selected on the Drives panel.

Properties x
Name Value
Drive Type Physical Drive,Disk
Name SAM:
05 Object
R-Studio Driver
Size
Sector Size
Partition Size h <)
1/0 Tries Default -
v Drive Control
Maximum Transfer 128KB -
1/0 Unit 512 Bytes -
Buffer Alignment 4Bytes -

~ Physical Drive Geometry
Cylinders
Tracks Per Cylinder
Sectors Per Track

Sector Size 512Bytes
Partition Layout Sector Size 512 Bytes -
~ Device Identification
Vendor SAMSUNG
Product

Firmware

Serial Number
~ SCSI Address
Port Number 0
Path Id 0
Terget Id
Lun
Bus Type

<

IDE Properties
Buffer
ECC Bytes
PIO Modes
DMA Modes
UltraDMA Modes
Current Mode UltraDMA 5

Depending on the selected object, information on this Properties tab may vary.
The Properties tab names and values are described in detail on the Properties tab topic.

Log panel

Log

Type Date Time Text
@ System 8/26/2015 6:50:01 PM Successfully loaded user's file types definitions from *C:\Users\Tester 1\Documents\R-TT\R-Studio\ AOMEBackupper.xml"
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S.M.A.R.T. Info for a Hard Drive

When a hard drive is selected on the R-Studio main panel, an additional s.M.A.R.T. tab will appear. You may
view the hardware conditions of the drive.

SIM.A.R.T. (Self-Monitoring, Analysis and Reporting Technology) is a technology widely-used in hard drives
and solid-state devices that monitors their reliability conditions to predict possible hardware failures.

S.M.A.R.T. parel

SMART x
Health Status: | GOOD. Temperature: | 40C
Power on Hours: | 1760 hours Power on Count: | 490 counts.

Rotation Rate: | UINKNOWN

Standart: ATA/ATAPI-7 | ATA/ATAP1-7T13 1532D versi

Features: S.M.AR.T, AP, AAM, 48bit LBA, NCQ, TRIM, Sleep

SMART.

D Attribute Name Current Warst Threshold Raw Values

1 @ 01 ReadErrorRate 100 100 51 0000DO000DOD
2 @ 03 Spin-UpTime 3 N 0 000000001240
3 @ 04 Start/Stop Count %9 %9 0 0000D00006CB
4 @ 05 Reallocated Sectors Count 253 253 10 0000DOC00DOD
5 @ 07 SeekErorRate 253 253 51 000000000000
6 @ 02 SeekTimePerformance 253 253 ] 000000000000
7 @ 09 Power On Hours 100 100 o 00000003391C
8 @ 0A SpinRetry Count 100 100 49 000000000003
s @ 0C PowerCycle Count 100 100 0 0000DO0ODTEA
10 @ 2 Temperature 18 25 0 000000000028
11 @ 3 Hardware ECC recovere d 100 100 0 0000095B5DAB
12 @ <4 Reallocation Event Count 253 253 0 0000DOC00DOD
13 @ 5 Current Pending Sector Count 253 253 10

14 @ 6 Uncomectable Sector Count 253 253 10

15 @ <7 UlwaDMA CRC Error Count 100 100 3 000000000004
16 @ 8 Write Eror Rate 100 100 51 000000000000
17 @ 8 SoftRead Error Rate 100 100 51 0000DOC00DOD

Changing the program language
You may select the language of R-Studio main panel and its help. To do so, select an available language on
Change Language onthe Help menu.

Panel view options

Y ou may set which panels and bars to enable/disable.

=l To enable/disable:
Toolbar Select/clear Toolbar onthe View menu
Status bar Select/clear Status bar onthe View menu
Drive pane Select/clear Device View onthe View menu
Properties pane Select/clear Properties View onthe View menu
Log panel Select/clear Event Log onthe View menu

If you have several tabs in the right pane, you may easily switch to any of the tab by selecting on the View
menu

Properties Tab to view the Properties tab

Scan Information to view the Scan Information Tab tab
Tab

Parents Tab to view the Parents tab
Properties Select data types in which the data will be represented

© 2002...2015 R-Tools Technology Inc.


http://en.wikipedia.org/wiki/S.M.A.R.T.

7 R-Studio Manual

Connect to Remote

“ Click this button to connect to a remote computer on a network.
Cannect Ta Remoke

@ Refresh
Click this button to refresh the panels.
Refresh

Scan
Click this button to start scanning a selected object.

B Open Drive Files
B Click this button to start searching for files on a selected object.

Open Drive Files

- Open Image
= Click this button to open a previously created image.

Operrlmage

sy Create Image
t==" Click this button to create an image of a selected area.
Create Image
i Create Region
Click this button to create a region on a selected disk.

i,
Create Region

.2 Create Virtual RAID
Click this button to create a virtual volume set or RAID.
Select an appropriate type from the menu.
Remove
b3 Click this button to remove a selected object on the main
Remove panel.

£ Stop

ét_c.[: Click this button to stop the current operation.

Sometimes, there may be a lot of smilar objects on the Drives panel. Those may be components of a RAID, for
example. You may turn numerical indexes for such objects to distinguish them better. Those indexes will appear
before the object names on the Drives pandl.

To turn the numerical indexes or/of, go to the Device item onthe view menu, and select/clear:

Show Physical Drives I ndexes to display the indexes only for hard drives

Show All Objects Indexes to display the indexes for al objects on the Drives panel
Drives. x
DEVI(;P'DISk Label FS Start Size
v I (0] Local Computer
v < [5] SAMSUNG SPO411N TW100-11 S01JJ20XCT73851 #) ATA (Pri.. 0Bytes 3731GB
“w [9]F: ~ NTFS-Test NTFS 32KB 6.76 GB
“ [10] G ~ FAT32-TEST FAT32 6.76 GB 6.19GB
“w [11]H: ~ FAT-TEST FAT16 12.95 GB 2.01GB
% [12] Volume{c7e018fa-2f05-11e5-bec1-448a5h.y HFS-Test HFS+ 14.96 GB 6.67 GB
% [17] HarddiskVolume5 - Ext4FS-Test Extd 21.63 GB 6.52 GB
w [13] U ~ Double NTFS 28.15GB 9.15GB
v < [6] TOSHIBA DTD1ACAT00 MS20A750 AHSATLKS 21 SATA2 (.. 0Bytes 931.51 GB
< [14] Volume{3303cc57-3e4d-4507-872f-6adSef.» Recovery NTFS 1MB 300 MB
< [18] EFl syst artition » FATIZ 301 MB 100 MB
< [19] Microse served partition st 401 MB 128 MB
w [71C ~ System NTFS 329MB 292,01 GB
% [15] Volume{ea5732-14d5-4047-adfc-38Ted0.x NTFS 292.53 GB 450 MB
“ (8] D: ~ Data NTFS 292.97 GB 638.54 GB
[32] Empty Space32 3151 GB 1.69 MB

% [2] Marvell 91xx Config 1.01
v & [4] PIONEER DVD-RW DVR-219L 1.00
2 nelE

Y ou may select the units in which object's start and size are displayed

© 2002...2015 R-Tools Technology Inc.



Introduction to R-Studio 8

To select the units
1 Select Devices on the View menu

2 Select the unitsin which you want to see object sizes.

Y ou may select

Show as Bytes
Show as Sectors
Show as Bytes and Sectors

Depending on the task R-Studio performs, its panel may vary. Those panels are described in appropriate topics.
The Properties tab names and values are described in detail on the Properties tab topic.
The general settings can be set on the Settings dialog box.

R-Studio has two operation modes:

File search on a partition (including recently found during disk scan).
In this mode, R-Studio analyzes MFTs on NTFS partitions, FATs on FAT partitions, and SuperBlocks on
Ext2/3/4FS partitions. Then it displays al files which records have been found in the analyzed tables. Then
recently deleted files, which records still remain, can be recovered. If files have not been found, that means that
their records have been deleted. In this case, the disk must be scanned.
File search supports file masks and regular expressions. Multiple files in different folders can be found and
recovered in one recover session.
R-Studio supports mess file recovery. There is no limit in the number of files that may be recovered during one
session.
File content may be previewed before recovery.
File or disk binary data can be viewed and edited in the text/hexadecimal editor. Also can be viewed and
changed all attributes for NTFS files.

Disk scan, searching for partitions.
In this mode, R-Studio scans the entire disk or its part. Using a number of statistic and deterministic criteria
known as I ntelligentScan technology, it determines existing or existed partitions on the disk, and their file
systens. It is also possible to add new partitions, by setting manually all required parameters.
A disk can be scanned through several successive scans, each with its own parameters. R-Studio accumulates
the information from successive scans and keeps track of changes in the information obtained from different
scans. The information obtained from the disc scan can be stored in a file. 1t may be loaded and processed
later at any convenient time.

1.5 R-Studio Settings

You may specify some global setting for R-Studio on the Settings dialog box. You may reach it by selecting
Settings onthe Tools menu.
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Main

Main dialog box

& settings

Man  FleSystems  log  KnownFieTypes  BadSectors  Memory Usage
System Options
[] Debug Mode
Edit Options

Enable Write

Max changes buffer size: [62 VB~
Notifications
Reset al hidden rotifications: Reset

User's file types

File name: [C:\Program Files (x6)R-STUDIO Network TechnicianiSonyCam.xml ]

User's RATD lsyout presets

Fie name: [Ci\Program Files (86} R-STUDIO Netnork TechnicianRAISLayout. x | B

User's Textjhexadecmal editor templates

Location: [C:Program Fies (x36)\R-STUDIO Netwerk Technidan\Tempiates| |

Cancel Apply
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=I Main settings

System Options

Enable Write

If this check box is selected, R-Studio enables you to write any
changes made in the Text/hexadecimal editor.

Debug Mode

If this check box is selected, R-Studio displays an additional
command Create FS Snapshot on the shortcut menu for an object
with a file system. An FS Snapshot contains system data for the file
systemonly (file descriptions without file contents). If a problem
appears, this snapshot can be sent to R-Studio technical support to
idertify the problem. This option greatly Sows R-Studio.

Notifications

Reset all hidden notifications

This button enables all previoudly disabled notification and warning
Messages.

User's file types

File name

Specifies a file name and path to the file where the descriptions of
user's known file types are stored. You need to re-start R-Studio or
click the Reload User's File Types button on the Known File Types tab
for the new file to take effect.

User's RAID layout

File name

Specifies a file name and path to the file where the descriptions of
user's RAID layouts are stored

HexView templates path

Location

Specifies the path for pattern description files for Text/Hexadecimal
editor.

Fle Systems
File Systems dialog box

@ settings

Man  FleSystems  Log  KnownFieTypes  BadSectors  Memory Usage
Default encoding for HFS volumes
Encoding:  MacRoman
Default encoding for Ext2fExt3/Ext4/UFS volumes
Encoding: |Utfs
File system sorting
[ pisable any sorting (Use on huge fie systems)
Advanced file system interpretation

[] Minimize disk access
[ Show deleted empty folders

=l File Systems

Default encoding for HFS volumes

Select the national encoding for the HES partitions.

Ext4/UFS volumes

Default encoding for Ext2/Ext3/

Select the national encoding for the Ext2, Ext3, Ext4, and UFS
partitions.

Disable any sorting

Select this option if the number of files on the disk is so large that R-
Studio sortsfiles in selected folders for too long time.
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Minimize disk access Select this option if a lot of bad sectors are onthe hard drive. R-
Studio will reduce access to internal files in the file systemto speed
up the interpretation of file system data.
Show deleted empty folders Select this option if you wart to view empty deleted folders.
Log

Log dialog box

@ Settings

ggggg
=I Log options
Logging
Maximum Specifies the maximum number of messages R-Studio will keep in the event log
messages in the
Event Log
Save log to file | If this check box is selected, R-Studio writes its log into a log file specified in the File
name field.
File name Specifies the file name in which the log will be saved.
Type
File If this check box is selected, R-Studio logs all events with recovered files.
File System If this check box is selected, R-Studio logs all events with the file system
Partition I this check box selected, R-Studio logs al events with partitions.
Recover If this check box is selected, R-Studio logs all events with the recovering processes.
Disk I this check box is selected, R-Studio logs all events with disks.
Network If this check box is selected, R-Studio logs all events with network operation.
Severity
Error If this check box is selected, R-Studio adds error messages into its log.
Warning I this check box is selected, R-Studio adds warning messages into its log.
Information If this check box is selected, R-Studio adds information messages into its log.
Success I this check box is selected, R-Studio adds success messages into its log.

NEVER WRITE ALOG FILE ON THE DISK FROM WHICH YOU RECOVER DATA!l!
Or you may obtain unpredictable results and lose all your data.

Note: If in the Recover dialog box the Condense successful restoration events check box is selected, the
Log will display only Error, Warning, and Information event messages.
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Known File Types

Known File Types dialog box

@ settings X
Man  FleSystems  Log  KnownFieTypes  BadSectors  Memory Usoge

Program wil additionally search for the following lost fles whie scanning

Document Spreadsheet
Executable, Library. DLL
Font

Graphics, Picture
Internet related files
Metadata

Multimedia

Multimedia Audio
Multimedia Video
Other files

] =] (8] (€] (] () ) ] ] ) ] o) ) ] )

Select All Clear All | |Reload User's File Types | |Edit User's File Types...

e

Y ou may specify which Known File Types will be enabled/disabled by default. You may also specify know
file types to search for during a specific scan session on the Scan dialog box.

= Known File Types

Reset Click this button to reset the settings to the previous state. Active until the Apply
button is clicked.

Select All Click this button to select all file typesin the list.

Clear All Click this button to clear all file types in the list except some predefined ones.

Reload User's File | Click this button to apply new file types after the user's file types file has been

Types changes from the Main tab.

Edit User’s File Click this button to add a new customer's Known File Type, or to edit already

Types existing ones. See the Customizing File Types help page for more details.

Bad Sectors
Bad Sectors dialog box

| @ Settings x
g

Main  FleSystems  Log  KnewnFileTypes ~ BadSectors | Memory Usage

Default read attempts: Set for all drives

Pattern to fil bad blocks

anst: [& |

HEX: [e5 J

=I Bad Sectors settings

Default read attempts Specifies a defauit value for 1/0 Tries, or how many times R-Studio will try to
read a bad sector. Y ou may specify this parameter for each drive separately
onthe Properties tab.

R-Studio treats bad sectors in the following way:

It reads a certain part of disk (predefined by Windows) and
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- If Default read attempts iS set to O, the entire part with bad sectors will be
filled with the specified pattern.

- If Default read attempts iS Set to a non-zero value, R-Studio reads again that
part sector by sector, repeating the attempts the specified number of times.
If R-Studio till cannot read a bad sector, it fills the sectors with the
specified pattern. In this case only the bad sectors will be filled with the
pattern, but that extremely slows the disk read process.

For exanmple, if you set Default read attempts to 1, a bad sector will be read 2

times.

Set for all drives Click this button to reset 170 Tries for all drives to the default value.

Pattern to fill bad blocks Specifies a defauit pattern R-Studio will use to fill bad sectors in files to

recover, inimages, or when showing data in the Text/hexadecimal editor.

Y ou may specify the pattern either in the ANSI or Hex data formet.

Note: R-Studio will never ever try to write anything on the disk from which

data is to recover or animage isto create.

Memory Usage
Memory Usage dialog box

| @ settings X

Man  FleSystems  log  knownFleTypes  BadSectors  Memory Usage

Options cont memory usage in the process task,
these options to prevent R-STUDIO Network Technician from running out of memory and stop
g operations with large-size objects with complex data structures,

o

R e runnin & than the
spedfied f | mer or the il use more than the specified amount of physical

STUDIO Network Technician will automatically stop th q task when it uses mor
ecified amount of virtual memory system wil
memory:

of [Virtual memory

Cancel Apoly
These settings control how much memory R-Studio uses for its work. They help preventing R-Studio from
locking when trying to perform very memory-consuming tasks like scanning large disks or processing file
systems with a lot of files.
=l Memory Usage settings

Disable memory control If this option is selected, the memory control is disabled.

Automatic If this option is selected, R-Studio will autometically stop performing the task
when the amount of used memory reaches the specified value. Y ou may
specify the limit for either the virtual or physical memory.

Y ou may see how much memory R-Studio actually uses on the Memory Usage dialog box.

Il Data Recovery Using R-Studio
Depending on the situation, data recovery may vary:.

1. Recovery of deleted files that have resided on an existing logical disk
This can be done using Basic File Recovery.
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2. Recovery of files that have resided on a data disk with a damaged file system, or on a previously
deleted or re-formatted partition

If the file system on such logical disk is damaged, the operating system sees that logical disk as a partition
without a valid file system. Such partition should be previously scanned. Also, it should be scanned if you
want to recover data on a previously deleted or re-formatted partition.

When the partition is scanned, a number of recognized partitions will appear. R-Studio shows them in
different colors depending on which elements of the partition have been found.

e F An existing logical disk or partition
“ Recognized2 | Both boot records and file entries are found for this partition
< Recognized] Only file entries are found for this partition

=+ Recognized2 | Only boot records are found for this partition
Empty Space2l | Empty Space on the object

% Raw Files Files that have been found using scan for known file types (raw file search).
Although such recognized partitions are virtual objects, files can be searched for and recovered from
recognized partitions as fromreal logical disks using Basic File Recovery.
To successfully recover files from a recognized partition, it is necessary to find a right one which corresponds
to the real logical disk on which the files resided. No dtrict rules can be applied to that, but the following
considerations should be taken into accourt:
- If you are going to recover files froma disk with a damaged file system, most likely the right recognized

partition will be a green one.
- If you are going to recover files from a previously deleted or re-formatted partition, most likely the

right recognized partition will be a yellow one.
Also always check the recognized partition's file system, start point, and size. They should be the same for
the recognized partition and real logical disk/partition. When in doubt, try to preview a couple of files from
the recognized partition. If the files are seen correctly, this is the right partition.

3. Data recovery from a damaged system disk. The computer does not start up.

- If this computer is on a network, create an R-Studio Agent Emergency startup disk for the computer,
install R-Studio on another computer on the network, and recover data over network.

- If this computer is stand-alone, create an R-Studio Emergency startup disk and use it to start up the
computer and recover data. Y ou may use external USB hard disks to store recovered files.
R-Studio Features
Contact | nformation and Technical Support
Basic File Recovery
Advanced Data Recovery
M ass File Recovery
Volume Sets and RAIDs
Data Recovery over Network
Text/hexadecimal editor
Technical | nformation and Troubleshooting
R-Studio Emergency
R-Studio Agent Emergency
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2.1
NEVER TRY TO SAVE RECOVERED FILES/FOLDERS TO THE SAME LOGICAL DISK WHERE

Basic File Recovery

THEY RESIDE!N!!
Or you may obtain unpredictable results and lose all of your data.

See the Data Recovery | ssues topic for details.
Basic file recovery can be made for deleted files that has resided on an existing logical disk visble to the
operating system. In all other cases, Advanced Data Recovery is required.

To recover deleted files from a logical disk (recognized partition),

1

Double-click a logical disk on the R-Studio's Drives panel to enumerate files on the disk

=l Other ways to enumerate files

- Select the disk and click the Open Drive Files button,

or

- Right-click the selected disk and select Open Drive Files on the shortcut menu,

or

- Select the disk and pressthe F5 key.

or

- Select Open Drive Files onthe Drive menu
If you try to enumerate files on a hard drive or another object without a valid file system on it, a Double-click
a logical disk... message will appear. Select alogical disk on the object or scan the object.

R-Studio will change its panel showing the disk's folders/files structure

R-Studio analyzes data on the object and displays all files for which records have been found in the analyzed
tables. If files have not been found, that means that their records have been deleted. To find such files,
Advanced Data Recovery is required.

Please note that R-Studio shows only those files/folders that metch a specified file mask.
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= R-Studio Main panel

| @ R-STUDIO Network Technician 7.7.158584 - File View = O X |
Drive File Tools View Help
@ (8] Tl W ‘!\‘gii =] l;%l
Reopen Drive Files  Stop  Recover Recover Marked  FindMark  Find File Mask ~ Up Preview
| @ Deviceview < G: > SAMSUNG SPO411N TW100-11 : S017J20XC75851
?_Folders . x | |Contents - |
|v @ = G: NE}I’\'ﬂE Size Created Ll
v [m] Root [ * Test2arc 102760448 ... 6/30/2005 10:51:40 PM 3
O SRECYCLE.BIN [1 ¥ festdarc 102760448 ...  6/30/2005 10:54:04 PM 3
[ Spetlight-v100 [0 * festarc 102760448... 6/30/2005 10:55:18 PM 3
O Trashes [] * Zestbarc 102760448 ...  6/30/2005 10:56:32 PM 3
Files to Delete [0 X Zestrarc 28309504 B... 6/30/2005 10:57:45 PM 3
[m] Files to Recover ¥ ~Spe Test 2.doc 162 Bytes  7/6/2005 8:24:17 PM 7
v [ Music [ & IMG_6001JPG 656192 Bytes 12/4/2012 6:57:49 PM 5
O Carl Orff CarminaBurana & IMG_6002.JPG 937070 Bytes 12/4/2012 6:57:49 PM 5
O Elton_John [ & IMG_6003.PG 1180895 By... 12/4/2012 6:57:49 PM 5
| Manu_Chao [1 ¥ Outlook.pst 328704 Bytes 5/14/2006 4:17:00 PM 3
O Marley [1 ¥ Outlook_recovered_by_R_Mail.pst 163840 Bytes 5/13/2006 6:37:36 PM 5
O] | Recycled [] % Picture 113,jpg 3048786 By... 2/24/2009 2:42:33 PM 4
[0 | System Volume Information % Picture 149,jpg 1673083 By... 2/24/2009 2:43:12PM 4
[zl Temp [ % Picture 237.jpg 2935436 By... 2/24/2000 2:44:51 PM 4
] TMP ] testl.arc 102760448 ...  6/30/2005 10:50:27 PM 3
~ [ | | Video [ |1 test3.arc 102760448 ... 6/30/2005 10:52:52 PM 3
[0 & Root % Wipe Test 1.doc 23552 Bytes  6/30/2005 10:58:04 PM 1
O | Metafiles [ 1 WipeTest 2.doc 22528 Bvtes  6/30/2005 10:58:04 PM 13
< >
| sorted by: Real  Extensions Creation Time Modification Time Access Time
Find Results |
| Find All "File Extensions: doc”, "G: -> SAMSUNG SPO411M TW100-11 : S01120XC73851\" ~|
| Root/Files to Recover/~Spe Test 2.doc
| Root/Files to Recover/Wipe Test 1.doc
;»_F‘.nnta'Files to Recnver_a'\'\"ipeT&st 2.doc v
| log  FindResuits |
;Ready Marked 2.76 MB in 8 files in 3 folders Total 4.44 GB in 187 files in 30 folders

Panel view options
Y ou may set which panels and bars to enable/disable. To enable/disable
The Toolbar
The Status bar
The Folders panel
The Files panel

Select/clear Toolbar onthe View menu

Select/clear Status bar onthe View menu

Select/clear Folders View onthe vView menu

Select/clear Contents View onthe View menu

The Log panel Select/clear Event Log onthe View menu

The Find Results panel Select/clear Find Results onthe View menu

You may also arrange the data as required. Onthe view menu, select Arrange and them a required

arrangemert.
Y ou may specify which columns will be visible on the Files panel. Onthe view menu, select Contents
Columns, and select the colunns you warnt to see.
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Folders panel

[[] ¥ Recovered Files Deleted folder

Filesto Delete  Marked folder (all child
objectsin this folder are
marked)

[m] Files to Recover  Partially marked folder
(some child objects in
this folder are marked)

[la Movie Cross-linked folder (A

FAT folder containing
data which also belongs
to other FAT folders.)

& ™MP Questionable cross-

linked deleted folder (A
FAT folder found by R-
Studio, but with
apparently invalid
content.)

Foiders ) x
v [l w G
v @ | Root
SRECYCLEBIN
Spotlight-V100

Trashes

Files to Delete

Files to Recover

OEEO00

Music
Carl Orff CarminaBurzna
Elton_John
Manu_Chao

ooood

Marley
Recycled
System Volume Information
Temp
™P
Video
O & Root
O | Metafiles

ooooo

Files panel:
[0 ¥ ?esth.arc Dédleted file:

~5pe Test 2.doc Marked deleted file
IMG_E002JPG Selected deleted file

Contents
Name Size Created Modified Accessed Fileld  Parentld

O . 102760448 Bytes  6/30/2005 10:51:40 PM  3/21/2005 9:23:04 PM  6/29/2005 11:00:00 PM 150 146
[0 ¥ Testdarc 102760448 Bytes  6/30/2005 10:54:04 PM  3/21/2005 9:24:20 PM  6/29/2005 11:00:00 PM 152 146
O % Testsarc 102760448 Bytes  6/30/2005 10:55:18 PM  3/21/2005 9:24:58 PM  6/29/2005 11:00:00PM 153 146
O % Zestbarc 102760448 Bytes  6/30/2005 10:56:32 PM  3/21/20059:25:36 PM  6/29/2005 11:00:00PM 154 146
O % Zestrarc 28309504 Bytes 6/30/2005 10:57:45PM  3/21/20059:25:46 PM 6/29/2005 11:0000PM 155 146
% ~Spe Test 2.doc 162 Bytes 7/6/20058:24:17PM  T/6/20058:24:18PM  7/5/2005 11:00:00 PM 162 146
O & ivG_6001JPG 656192 Bytes 5/17/2010 41756 PM  12/3/2012 11:00:00PM 172 146
& IMG_6002JPG 937070 Bytes 5/17/2010 418:14PM  12/3/2012 11:00:00PM 173 146
O & iMG_6003JPG 1180895 Bytes 12/3/2012 114 174 146
[ % OQutlock.pst 328704 Bytes 3/13/2006 1 166 146
[0 » OQutlook_recovered_by R_Mail.pst 163240 Bytes 5/13/2006 5/13/2006 6:3%:16 PM  5/12/2006 11 163 146
[ % Picture 113jpg 3048786 Bytes 22 4/23/2007 1213:32PM 12/3/2012 11:00:00 PM 167 146
¥ Picture 149.pg 1673083 Bytes 2/24/2000 24312 PM  4/23/2007 121522 PM  12/3/2012 11:0000PM 168 146
[ % Picture 237,jpg 2835456 Bytes 4/23/2007 1220:16 PM  12/3/2012 11:0000PM 169 146
O ] testlarc 102760448 Bytes  6/30/2005 10:50:27 PM  3/21/2005 9:22:26 PM  9/26/2012 11:00:00 PM 148 146
O ] testdarc 102760448 Bytes  6/30/2005 10:52:52 PM  3/21/20059:23:42 PM  9/26/2012 11:00:00 PM 151 146
* Wipe Test T.doc 23552 Bytes 6/30/2005 10:58:04 PM  11/16/2003 11:13:14PM  6/29/2005 11:0000PM 156 146
O ] Wipe Test 2.doc 22528 Bytes 6/30/2005 10:58:04PM  11/16/2003 11:13:20 PM 9/26/2012 11:0000PM 157 146

Wipe Test 3.doc 22528 Bytes 6/30/2005 10:58:04PM  11/16/2003 11:13:26 PM 9/26/2012 11:0000PM 158 146
[0 % wipe Test 4.doc 22528 Bytes 6/30/2005 10:58:04 PM  11/16/2003 11:13:34 PM 6/29/2005 11:0000PM 159 146
[0 % wipe Test 5.doc 23040 Bytes 6/30/2005 10:58:04 PM  11/16/2003 11:14:04 PM 6/29/2005 11:0000PM 160 146
[0 1 wipe Test 6.doc 23040 Bytes 6/30/2005 10:58:04 PM  11/16/2003 11:14:08 PM  9/26/2012 11:00:00PM 161 146

Y ou may also arrange the data as required: by their extensions, creatiorn/modification time, or as aredl file
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structure

Sortedby:  Real | Extensons | G T Modification Tme 3

See Find and Mark Multiple Files for more details
Find Results panel

loc”, "Gz -> SAMSUNG SPO411N TW100-11: SO1J20XC75851"

2 Select Drive
= Click this button to return to the R-Studio main panel to select another drive.

@ Reopen Drive Files
Click this button to list files again.

Reopen Drive Files

1. Recover
. Click this button to recover sclected folders/
Recover .
files.
Recover Marked
(O8] Click this button to recover marked folders/
Recover Marked files.
. Find

_ oo Click this button to find or/and mark a particular fileffolder.
Fird Mark,

~s Find Next
™ Click this button to find the next object specified in the Find/Mark
dialog box

% Find Previous
: _ Click this button to find the previous object specified in the Find/Mark
Find Previous

dialog box.

/@ File Mask

' Click this button to specify a file mask.

Find Mext

File Mask.

e Stop
5t_.:p Click this button to stop the current operation.

I Up
,_,tp Click this button to move highlighting one folder
up.
The Log panel will show how many files and folders are on the object, and thelr size. Y ou may specify which
events will be shown in the log pane by setting a log filter.
Note: Metdfiles are the file system's internal files invisible to any user, or file system data, which R-Studio

represents as files. These files do not contain user data directly. Unless you wart to scrutinize a disk file
system, do not restore them

If the Too many files... message appears, you may temporally stop file listing and browse through found files.
Then you can resume file listing. You also may skip this file topic and continue. R-Studio will keep
information about the erttire file structure.
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2 Select a file/folder to recover

You may select several files/folders in the same parent folder by pressing the shift button and clicking the
objects smultaneously.

=I Marking multiple files/folders from different parent folders manually:
Mark a fileffolder to recover by clicking the box left to the object, or select Mark on the shortcut menu.
You may mark severd files/folders in different parent folders. You may mark al objects in the folder by
selecting Mark All on the Tools or shortcut menu. To unmark an object, click the box left to the object
once more or select Unmark on the shortcut menu. You may unmark all objects in the folder by selecting
Unmark All onthe Tools or shortcut menu.
The Log panel will show how many files and folders you have merked, and their total size.
R-Studio can search for a particular file. Go to the Searching for a File topic for details. If you need to find
and mark many files, go to the Find and Mark Muitiple Files topic for details.
File content may be previewed before recovery. Go to the Previewing Files topic for details.
If you do not find files that you want to recover:
Sometimes R-Studio can find the files but not the entire file paths to them. It puts such files into the Extra
Found Files folder. Try to search for the files there. If that does not help, try to find them by using file search
globally on the entire disk. Go to the Searching for a File topic for details
If you still cannot find files that you wart to recover but are sure they have existed on the logical disk, you
need to use Advanced Data Recovery to find them.

3 Click the Recover or Recover Marked button

=l Other ways to recover selected files
- Right-click the selected file/folder and select Recover or Recover Marked on the shortcut menu,
or

- Select Recover Or Recover Marked onthe File menu
or
- Press the F2 button.
4 Specify recover options and output folder on the Recover dialog box and click the OK button

Recover dialog box

| @ Recover x

Gutput folder: |D: Recovered_Fies\ | E

[ Recover metafies

Ignore fle mask Cancel

If you have another computer 'connected to R-Studio over network, the Recover dialog box will be slightly
different. See Data recovery over network for details.

=l Recover options
Condense successful restoration events | If this check box is selected, R-Studio will display only error and

warning messages in its Log

Restore folder structure If this check box is selected, R-Studio recovers the entire path to
the selected object.
Restore from root If this check box is selected, R-Studio recovers the entire path to
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the selected object starting from the root folder of the disk.

Recover metafiles

If this check box is selected, R-Studio recovers disk metefiles.
Metdfiles are the file system's interndl files invisible to any user, or
file system data, which R-Studio represents as files. These files do
not contain user data directly. Unless you want to scrutinize a disk
file system, do not restore them

Recover alternative data streams

If this check box is selected, R-Studio recovers alternative data
streams for file systems that support them. Has no effect on FAT
files. See Extended | nformation Recovery for the NTFS file
system, and Data Recovery on HFS/HFS+ File System for the
Mac computers.

Recover security

If this check box is selected, R-Studio recovers security attributes
for NTFS files. Has no effect on FAT files. See Extended
I nformation Recovery for details.

Recover extended attributes

If this check box is selected, R-Studio recovers extended
(HPES) file attributes.

Recover real folders structure

Enabled when the files are sorted by their extensions or date. See
Find and M ark M ultiple Files for details. If this check box is
selected, R-Studio recovers the real foldersffiles structure on the
disk rather than that of sorted files.

Skip files with bad sectors

If this check box is selected, R-Studio skips files with bad sectors
and displays their list on the Files with bad sectors dialog box
when the recovery has been completed. Y ou may separately
decide later what to do with those files. See Bad sectors for
details.

If this check box is cleared, R-Studio tries to read those sectors
several times (specified on the Settings/Bad Sectors dialog
box), and, if fails, fills bad sectors in the recovered file with the
pattern specified on the same box. Information about such files will
appear inthe Log.

Ignore file mask

If this check box is selected, R-Studio recovers al content of a
selected folder, ignoring a specified File Mask.

Advanced

Specifies options for mass file recovery

If you want to recover mutiple files at once, go to the Recover Mutiple Files for more informeation
NEVER TRY TO SAVE RECOVERED FILES/FOLDERS TO THE SAME LOGICAL DISK WHERE

THEY RESIDE!!

Or you may obtain unpredictable results and lose all of your data.
If afile to be recovered appears to have an invalid name, a Broken File Name dialog box will appear. You
may correct the name and resume file recovery.

Broken File Name dialog box

@ Broken File Name

File Name:

Edit broken symbols o Change all invalid symbols to:
Rename All ) Skip Al
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=l Broken File Name properties

File name Shows the current incorrect file name.

New name Field for a new file name.

Edit broken symbols only If this check box is selected, only invalid symbols may be
corrected

Change all invalid symbols to If this check box is selected, all invalid symbols will be changed to
the specified symbol

Buttons

Rename Click to resume file recovery

Rename All Click to resume file recovery. All other files will be renamed
according to the specified rule.

Skip Click to skip thisfile

Skip All Click to skip all files and stop file recovery

If there is no space available for the recovered files, the There is not enough space on the disk dialog box
will appear. Y ou may either select other place to store the files, skip that particular file or abort the recovery
process.

There is not enough space on the disk dialog box

@ There is not enough space on the disk X

Current file information

File Name: T:\$est2.arc

File Size: 98 MB

Gutput foider: [1:}

Abort Recover, Y Skip File

> R-Studio will recover the selected/marked files/folders to the specified folder and show the results in
the Log pane

The Recovery progress indicator will show the log and progress of recovery process.
Recovery progress indicator

@ R-STUDIO Network Technician 77.150584  — X

rﬁ: [ Stop
- I

Time elapsed: 2m 2s, remaining: 1m 385
[1/3] D:\Recovered_Fies\sests.arc

Show Log >>

Note: R-Studio recovers files from Ext2/3/4FS partitions, but writes it to FAT or NTFS local disks. Or you
may write such files to network disks. R-Studio successfully recovers files from Ext2/3/4FS partitions except
its security attributes. R-Studio recovers symlinks as files containing the path to files which symlinks point
to.
See Data Recovery on HES/HES+ file system for details on recovering data from disks with the HFS/
HFS+ file system

Finding Previous File Versions

Previewing Files

File M asks

Regular Expressions

Event Log
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2.1.1 Searching for aFile

R-Studio canfind a particular file, if it is difficult to find it manually on the Folders or Files panel. You can also
automatically mark/unmark all found files.

To search for afile,

1

Click the Find button

=l Other ways to search for the file
- Right-click a folder and select Find on the shortcut menu,
or
- Select afolder and select Find onthe Tools menu
Specify a file to be found and its options on the Fnd dialog box, and click the OK button
Note that a File M ask may be applied.
Find/Mark (Main) dialog box

€ Find/Mark - G: -> SAMSUNG SPO4TIN TW100-11 : SO1120XC75851 x

Files: | [readme. e MyLetters_= doc; .07 ~]

Example: r*me. t7t; ginger. *;
Options Look at

Lookin Hes
Entire disk (G: -> SAMSUNG SPO41INTW 100-11: S01JJ20XC75851) ~ Eolders
[ Match case Deleted fies
Existing files Dvection
FindMark mode:
Find first matched file
Advances d
[ size From: 0 Bytes v | (lupTo: 1
[ File 1d:
Date | fles Modified v
O inthelast 1 2| days @ between [5/3/13 ~
QO inthelast 1 +  months and | 7/1/15 ~
Advanced << Cancel

=l Find/Mark options

Y ou may specify how to treat specified strings. Please note that R-Studio stores previoudly entered search
strings.

Files If this option is selected, R-Studio treats specified strings as file names. Use ? for one
unspecified character and * for an unlimited number of them to specify file masks.

File Extensions If this option is selected, R-Studio treats specified strings as file extensions

Regular If this option is selected, R-Studio treats specified strings as regular expressions
Expressions

All Files If this option is selected, R-Studio applies Advanced Options to all files.

Options

Match case If this check box is selected, R-Studio makes a case-sensitive search

Look in Specifies where R-Studio searches for, and marks, files. It can look for them onthe

Entire disk, From current folder, Inthe Current folder and subfolders, and inthe Current
folder only. If From current folder iS selected, you may also specify the Direction for the
search from the current position in the current folder.

Deleted files If this check box is selected, R-Studio makes a search among deleted files/folders.

Existing files If this check box is selected, R-Studio makes a search among existing files/folders.

Find/Mark mode | Specifies what R-Studio does with the found files. [t may:

Find all matched files. R-Studio searches for all matched files. The search results appear
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onthe Find Results pangl.

Find first matched file. R-Studio stops at the first found file.

Mark matched files. R-Studio marks all found files.

Unmark matched files. R-Studio unmarks all found files.

Please note, that when performing a new find and mark/unmerk task, R-Studio does
not takes into consideration the previous marked/unmarked state of files. For example,
if you first mark all doc files, and then all t xt files, all doc files remain marked, too. To
unmark them, you should specify doc once again and select Unmark matched files.

Look at

Files If this check box is selected, R-Studio includes files into a search.

Folders If this check box is selected, R-Studio includes folders into a search.

Direction Specifies search direction from the current position. Available only if From current folder

is selected in Look in.

Advanced Options
Size from/up to | Specifies file size limits.

File Id SpecifiesFile 1d that R-Studio assigns to afile.

Date Specifies file date boundaries. Files may be Modified/Created/Last Accessed.

> R-Studio will show/mark the found file(s)
If you need to find and mark many files, go to the Find and Mark M ultiple Files topic for detalils.

To repeat the search,

*  Click the Find Next or Find Previous buttons

=l Other ways to repeat the search
- Right-click a folder and select Find Next or Find Previous on the shortcut menu
or
- Select afolder and select Find Next or Find Previous onthe Tools menu

To find all files and show them on the Find Results panel,
*  Select Find all on the on the Fnd dialog box,

or
salect Find all onthe Tools menu

> R-Studio will show the found files on the Find Results panel

Y ou may do the following actions on the found files:

Recover, Mark, Preview

by right- clicking the found file and selecting the appropriate item in the shortcut menu.
2.1.2 Finding Previous File Versions

R-Studio can find previous versions of files. It searches for them in the file's current folder and in Extra Found
Files.

File versions are searched for using file size. If the size of afiles is within 10% of the origindl filesize, the following
conditions are checked:

Conditions Legend
File name N
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File extension E
Recognized file type

—

To search for previous file versions,
1 Right-click the file and select Find Previous Versions of the File on the shortcut menu
* R-Studio will show the files in the list:

File versions

Find Results
NET Name

This technique can be used to find deleted original files after attacks of file encrypting viruses.
2.1.3 Previewing Files

R-Studio has a built-infile previewer that allows you to preview both existing and deleted files. Y ou may use this
feature to estimate recovery or afile to be recovered.

To preview afile

1 Right-click a file to preview on the Fles panel and select Preview on the shortcut menu

=l Other ways to preview the file

- Select the file on the Files panel and click the Preview button,
or
- Select the file on the Files panel and select Preview onthe File menu
> R-Studio will show the content of the file
If you have severd files open in the previewer, you may instantly close all of them by selecting Close All
Previews onthe File menu.

=l List of supported file formats

M S Office files: even without M icrosoft Office installed

Word documents: doc (Office 97-2003) and docx

Excel spreadsheets xIs (Office 97-2003) and xIsx

Power Point presentation ppt (Office 97-2003) and pptx

Adobe Acrobat pdf

Video/Audio files. With proper software and codecs installed in the system
Graphic files:

Format Extension Compression
Adobe Photoshop Document psd

Alias Image pix as alias

Amiga lFF iff blk Rle
Bob Ray-Tracer bob

CALS Raster Goup 1 cal cas

Canon PowerShot crw

Casio QV-10/100 Camera cam
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Chinon ES-1000 digital camera cmt
Cloe Ray-tracer clo
CompuServe GIF gf giff
DK B Ray-tracer dis

DPX dpx
Deluxe Paint, Electronic Arts lbm
Digital F/X tdim graf
EPS Interchange Formet epi
Electric Image e edi
Encapsulated Postscript (Preview) eps
Explore (TDI) & Maya tdi iff
Gimp Bitmap xcf
Gimp Brush gbr
Gimp Icon ico
Gimp Pattern pat
Image Magick mif miff

| maging Fax g3n

| ntergraph Format itg cit rle
Joint Photographic Experts Group jpg jpeg jif jfif
Jeff's Image Format jif
Kodak Cineon cin dpx
Kodak DC120 Digital Camera kdc
Kodak DC25 Camera k25

K odak Photo CD pcd
Konica Camera File kqgp

L ucasFilm Formet Iff

MTV Ray-tracer mtv

M acintosh Quickdraw/Pict pic pict pct
Mayura Draw pdx
Multiple Network Graphics nng
0S/2 Bitmap brmp bga Rle 4 & 8 hits
Open Image Library Format ol
PaintShopPro Browser Cache File jbf
PaintShopPro Frame pfr
PaintShopPro | mage psp
PaintShopPro Mask mek
PaintShopPro Pattern pat
PaintShopPro Picture Tube tub
PaintShopPro Texture tex

Palm Pilot pdb
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Pegs pxa pxs
Photopaint Image apx
Picture Gear Pocket prc

Pixar picture file pic pxr picio pixar
Pixibox pxb
Portable Bitmap pbm rpbm
Portable Document Formeat pdf
Portable Greyscale pgmrpgm
Portable Image pnmrpnm
Portable Network Graphics png
Portable Pixmap ppm rppm
Postscript ps

Psion Series 3 pic

Psion Series 5 mbm

Qrt Ray-tracer grt
Quantel VPB vpb
Quicktime Picture qtif gti
Rayshade pic

Ricoh Digital Camera J6i

SciTex Continuous Tone sct sc
Seattle Film Works stw
Seattle Film Works multi-image pwp

Sega SJ1 DIGIO S|
Silicon Graphics RGB rgo bw iris sgi
Softimage bitmap pics
Sony DSC-F1 Cyber-shot pmp

Sony Playstation TIM PSX tim

Sun lcon/Cursor

icon cursor pr

Sun Raster Images ras rast Sun sr scr rs
Sun TAAC file format iff vif suniff taac
Synthetic Universe Synu syn
TIFF Revision 6 tif tim tiff Rle LZW LZW +
Prediction
TrueVision Targa tga pix bpx vdaicb
vst
Utah Raster image Rle
Vista vst
Vivid Ray-tracer img
Wavefront Raster file rlarlb
Webshots whbc wbp wbz
Winfax fxs fxo
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Windows & Aldus Metdfile wif

Windows Bitmap brmp rle 14 rl8 sys Rle 4 & 8 hits
Windows Clipboard clp

Windows Cursor cur

Windows DIB dib

Windows Enhanced Metafile emf

Windows Icon ico

Wireless Bitmap (level 0) wbmp wbmwap

X11 BitMap xbmbm

X11 PixMap Xpm pm

XV Visual Schnauzer p7

Zsoft M ulti- page Paintbrush dcx

Zsoft Publisher's Paintbrush pcx pec dex Rle

214 File Masks

R-Studio shows only those files/folders that match the specified file mask. File mask affects files/folders thet are
processed by the Recover and Find commands.

To specify a file mask,

1

Click the File Mask button

=l Other ways to specify the file mask
- Right-click a folder and select File Mask on the shortcut menu

or

- Select the folder and select File Mask onthe Tools menu
Specify the file mask on the File mask dialog box and click the OK button

Mask dialog box

& Define File Mask %
File Extensions: ~ | doc
Example: tet; doc; ¥k
[ Match case Deleted fies
Show empty folders Existing files
dvanced
[ 'size From: 0 Bytes ~| ClupTo:
Date files Modified
O inthelast 1 < davs @ between |58/3113 v
O inthelast 1 2 months and [ 7/2/15 ~
i =

File mask options

Y ou may specify options for All Files, File Extensions, Files, and Regular Expressions

Match case

If this check box is selected, R-Studio makes a case-sensitive search.

Show empty folders

If this check box is selected, R-Studio will show folders with no files matching the
mask

Deleted files

I this check box is selected, R-Studio makes a search among deleted files/folders.

Existing files

I this check box is selected, R-Studio makes a search among existing files/folders.

Advanced Options

Size from/up to

| Specifies file size linits.
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| Date | Specifies file date boundaries. Files may be Modified/Created/Last Accessed.

> R-Studio will show only those files that match the specified file masks
2.15 Regular Expressions

Regular expression is a notation for patterns of text, as opposed to exact strings of characters. The notation uses
literal characters and metacharacters. Every character which does not have specia meaning in the regular-
expression syntax is a literal character and matches an occurrence of that character. For exanple, letters and
numbers are literal characters. A metacharacter is a symbol with special meaning (an operator or delimiter) in the
regular-expression syntax.

Wildcard: any character
* Repeat: zero or more occurrences of previous character or class
N Line position: beginning of line
$ Line position: end of line
[class] Character class: any character inthe set
["class] Inverse class: any character not in the set
[x-y] Range: any characters within the specified range
\X Escape: literal use of metacharacter x
\<xyz Word position: beginning of the word
Xyz\> Word position: end of the word

For exanmple, the following regular expression .* meatches any string of characters, “a metches any string
beginning with character a.

216 EventlLog
R-Studio logs and displays events in the Log panel. You may set a L og filter to display only needed informetion

and to write it to a log file. Y ou may specify the log settings on the Settings dialog box.
Y ou may clear or save the log

To clear the log,
* Right-click the Log panel and select Clear Log on the shortcut menu.
To save the log to afile,

* Right-click the Log panel and select Save Log to File on the shortcut menu.

2.2 Advanced Data Recovery

This chapter explains how to perform advanced data recovery operations.
- Disk Scan

- Customizing File Types

- Customizing File Types-I

- Customizing File Types-I1|

- Regions

- Exclusive Regions

- mages

- Object Copy
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221 Disk Scan

In order to completely analyze data structure on an object, it must be scanned. Any object on the Drives panel can be
scanned. In addition, you may create a region to scan only a part of an object. The Regions topic explains how to create and
work with regions.

Y ou may select scan area and some other scan parameters. Scan information may be saved to afile and later this
file may be opened.
Y ou may save scan information on the remote computer if necessary.
Attention: Scanning large areas may be a very lengthy process!
NEVER TRY TO SAVE SCAN INFORMATION TO THE OBJECT BEING SCANNED!!!
Or you may obtain unpredictable results and lose all of your data.
To scan an object

1 Select an object on the R-Studio's Drives panel
2 Click the Scan button

=l Other ways to start scan

- Right-click the selected disk and select Scan on the shortcut menu,
or

- Select Scan onthe Drive menu

3 Specify the required parameters on the Scan dialog box and click the Scan button
Scan dialog box

| @ scon X

Scan area

Disksize: 37.31 GB (78242976 Sectors)  The selected disk has not yet beer

st [0 Bytes v| four
Size: 3731 ‘ GB

Fie System

Extra Search for Kne

save toFle:  [C:\ps

=I Scan options

Disk Size: Shows the size of the object to be scanned
Start: Sets the start point of the area to be scanned.
Size: Sets the size of the area to be scanned.

Numbers in these fields can be in bytes or sectors. If no letters are after the numbers, R-Studio assumes
the numbers are in bytes.

See Data Formats for more details.

File Systems: Specifies the file systems which objects are to be searched for.

Current version supports: FAT, NTFS, exFAT, ReFS, Ext2/3/4FS, HFS, and UFS
file systerms.

Please note that if you need to scan an HFS, HFS+, or HFSX disk, aways enable the
Extra search for Known File Types option. Thisis very important because when files are
being deleted onthe HFS, HFS+, HFSX file systems, the computer conpletely
removes all system information on them, and there is no way to recover the deleted files
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except by using the Extra Search for K nown File Types option. See Data Recovery
on HES/HESH file system for detalls.

Extra search for | Enables search for Known File Types.

Known File Types

Save scan Info to | If this checkbox is selected, R-Studio will save scan information to a specified file.

File: Later this file may be opened. Please note, that this option does not save actual disk
data, only information on disk data structure gathered during disk scan.
If

Simple view If this option is selected, R-Studio will show only scan progress.

Detailed view If this option is selected, R-Studio will show graphic representation on objects found
during scan.

None If this option is selected, R-Studio will not show the Scan Information tab during
scan.

Buttons

Scan Starts scanning

Advanced Activates advanced scan options

Known File Selects file types that R-Studio will recognize during the disk scan.

Types...

Cancel Closes the dialog box

NEVER TRY TO SAVE SCAN INFORMATION TO THE OBJECT BEING SCANNED!!
Or you may obtain unpredictable results and lose all of your data.

If a remote computer is connected for Data Recovery over Network, the scan dialog box will have a
different look

Disksize: 37.31 GB (78242976 Sectors) Th
cor

y =
st [0 Bytes i
Sige: 37.31 | les - n

Fie System:

Extra Search for

savetoFile: 192,168,115 ~

Scan view

juring scanning at al, Fastest)

scan view progress
Advanced »> Scan Cangel

and the Save Scan Information File dialog box will appear when you select a place to store scan info. You
may save it to the local or remote computer.

& Save Scan Information File X

192.168.1.158 ~ | [Ci\JsersiPublcidsk_scan.sen | B

ancel

Known File Types (raw file search): While scanning, R-Studio can recognize the data’s particular file type.
Using such information, R-Studio can obtain more information about data/file structure on the object being
scanned. By default, R-Studio tries to recognize the default list of supported file types specified on the
Known File Types tab of the Settings panel, greatly increasing time required for the scan. Y ou may reduce it
by selecting only those file types that you need. Click the Known File Types... button and select the required
file types on the File Types dialog box. These selections will be applied to that scan session only.

R-Studio places such found files in the Raw Files section on the the Drives panel.
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Fle Types dialog box

& Known File Types - O X

lowing lost fies while scanring

) ) ] (<] (] 1 (] (<] (<] (][] (] ] <] ) é

=l Known File Types

Set as Default Click this button to set the current list of selected file types as default values.
Revert to Default Click this button to revert the defavit settings specified on the Known File Types
tab of the Settings panel.
Select All Click this button to select all file types in the list.
Clear All Click this button to clear all file types in the list except some predefined ones.
=I List of known file types

Document

AbiWord Adobe InDesign Adobe PDF Apple iWork Keynote

Document: . abw File:. i ndd document: . pdf document: . key

Apple iWork Pages Apple iWork document | Capella document: . cap | Final Draft

document: . pages Document: . f dr

FrameM aker GNU Info Garmin MapSource Lotus AMI Pro

Document. . fm Documert: . i nfo data: . nps Document: . sam

Lotus Organizer: . or 5 Lotus Word Pro Microsoft Office Open | Microsoft OneNote
Documernt: . | wp XML Document sectionfile: . one

Microsoft Pocket Streets | Microsoft PowerPoint Microsoft PowerPoint Microsoft Visio

Map File: . nps 2007 XML Documert: . ppt document: . vsd
Documentt: . ppt x

Microsoft Word 2007 Microsoft Word Word for Macintosh Microsoft Word2

XML Document: . docx | Documernt: . doc Documernt: . ncw Document: . doc

Microsoft Works OLE Storage OpenOffice Writer OpenOffice

documert: . wps documert: . odt documert: . ods

PageM aker PostScript QuarkXPressfile: . gxd | QuarkXpress

Document: . p65 documernt:. ps project: . gxp

Rich Text TEX document: . t ex Text document: . t xt Unicode

Document: . rt f documernt: . t xt

WordPerfect

Document: . doc

Document: E-book

Chaoxing SSReader EPUB eBook: . epub FB2 eBook: . f b2 MOBI eBook: . mobi
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eBook: . pdg Microsoft Money
Data: . my
Microsoft Reader Microsoft Reader
eBook: . Iit eBook
annotations: . ebo
Document: Spreadsheet
AppleiWork Numbers | Lotus1-2-3v1 Lotus 1-2-3 v2 Lotus 1-2-3v3
document: . nurber s workshest: . wk3 workshee: . wk1, .fnt | worksheet:. wk3, .fm
3
Lotus1-2-3v4 Lotus 1-2-3 Microsoft Excel 2/3/4 Microsoft Excel 2007
worksheet: . wk4 workbook: . 123 worksheet: . xI s XML
Document: . xI sx
Microsoft Excel 4 Microsoft Excel Quattro Pro
Spreadsheet: . x| s Spreadsheet: . x| s Spreadsheet: . wql
Document: Database
Cathy database: . caf Data Interchange GDSII database: . gds Microsoft Access 2007
Formet file: . di f XML
Document: . accdt
Microsoft Access 2007 | Microsoft Access Microsoft SQL Microsoft SQL
Database: . accdb Database: . ndb Log. . | df Database: . ndf
MySQL Database MySQL database: . nyi | Ommis Studio Ommis Studio
Dictionary: . frm Library: . | bs Database: . df 1
OpenOffice Base dBase 11
document: . odb Database: . dbf
Document: Financial
Microsoft Money QuickBooks Backup QuickBooks Primary Quicken Data: . qdf
Data: . my File: . gbb Data File: . gbw
TurboTax return
file:. t ax
I nternet-related files
Compiled HTML Internet shortcut: . ur | Microsoft OutLook Microsoft Outlook/
file:. chm Personal Folder: . pst Inbox offline
folder: . ost
Mozlla Firefox browser | Mozlla Mail Summary | Outlook Express The Bat! Address
extension: . xpi file: . nsf Messages. . dbx book: . abd
The Bat! Message The Bat! Message Windows Address XML document
Base: . t bb Index: . t bi Book: . wab (Unicode): . xm
Email
E-Mail Message: . ent Microsoft OutLook Microsoft Outlook Inbox | Mozlla Mail Summary
Personal Folder: . pst offline folder: . ost file:. nsf
Outlook Express The Bat! Address The Bat! Message The Bat! Message
Messages. . dbx book: . abd Base: . t bb Index: . t bi
Windows Address
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Book: . wab
Font
Adobe PostScript Adobe Printer BDF Unix font: . bdf BGI fort: . chr
Fort:. pf b Fort: . pf m
CPI DOS fort: . cpi OpenType fort: . ot f TrueType Font: . t t f Windows System
Font:. f on
Graphics/Picture
AVHRR Satellite Adobe Lightroom Adobe Photoshop AgfalMatrix Scodl
iImBge: . sst preview: . | r prev image: . psd Image: . scd
Alias Wavefront Raster | Amigaicon: . i nf o ArcView Shape:. shp AutoCAD Binary
Imege: . rla Image: . dxf
AutoCAD AutoCAD Imege: . dxf | Autodesc Animator Pro | Autodesc Animator Pro
Drawing. . dwg color palette: . col Image: . pi ¢
Autodesc Animator Autologic Image: . gm BMF image: . bnf Bentley MicroStation
Image: . pi c CAD Drawing: . dgn
Canon (CR2) RAW Canon (CRW) RAW ColoRIX Image: . ri x Computer Graphics
graphicsfile:. cr 2 graphicsfile:. crw Metdfile image: . cg
ConmputerEyes Raw Continous Edge Graphic | Corel Texture CorelDraw CMX
Image: . cel, .cel Image: . ceg Image: . t ex Image: . cnx
CorelDraw Image: . cdr | Cubicomp Picture DICOM medical Digital Negative
Maker Image image: . dem image: . dbg
.r8, .g8, .h8
Dr. Halo palette: . pal Enhanced MetaFile Epson RAW Epson Stylus
Image: . enf image: . er f Image: . prn
Erdas LAN/GIS Fractal Image Freehand (M X) Fujii RAW image: . r af
Image:. lan, .gis Format: . fi f Database: . f h10
GEM Raster GEM VDI Image: . gdi | CompuServe GIF Garmin Mapsource
Image: . i ng Image: . gi f image: . i ny
Graphics Workshop for | Gridded Binary HP Command Language | HP Raster Image: . rt |
Windows Image: . grb Image: . pcl
Thumbnall: . t hn
HSI JPEG Image: . hsi Hemera Photo-Object | Hitachi Raster Hotspot Image: . shg
Image: . hpi Image: . hrf
IBM Picture Maker JPEG 2000:. j p2 JPEG Digital JPEG Imege: . j pg
lmage: . pi ¢ Camgra . j pg
Jovian Logic Image: . vi | Kodak PhotoCD Kodak RAW LBM/IFF Image: . | bm
Image: . pcd image: . dng
LeicaRAW image: . dng | Lightwave Object:. 1 wo | LotusPIC Image:. pi ¢ | Macintosh PICT
lmage: . pct, .pic
Macintosh Paint Mamiya RAW McIDAS Satellite Microsoft Paint
Image: . mac image: . nef Image: . goe Image: . nsp
Minolta RAW Nikon RAW OS/21con:.ico Olympus RAW
image: . nrw image: . nef image: . or f
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PBM Image: . pom PGM Image: . pgm PIX Image: . pi x PM Image: . pm
PNG Image: . png PPM Image: . ppm PaintShop Pro Panasonic RAW
Image: . psp image: . rw2
PaperPort Image: . max | Pentax RAW Pictor PC Paint Print Shop Image: . pds
image: . pef Image: . pi ¢
Quick Link 11 fax QuickDraw 3D RAW Digital Camera RenderMan
Image: . gf x Metefile: . 3dnf image: . dng Image:. rib
Ricoh RAW image: . dng | SGI Image: . sgi STAD Image: . pac Samsung RAW
Image: . dng
Seattle Filmworks/ Sigma RAW Sketch Image: . sk SmartDraw file: . sdr
PhotoWorks image: . x3f
image: . pwm
Sony RAW image: . arw | Sun Raster Image: . sun | SymbianOS Tl Image: . 92i
Image: . mbm
Tagged |mage Format TargetExpress Utah Raster Toolkit VITec Image: . vi t
File . tif image: . e Image:.rle
Webshots Image: . wo1 | Weresc CADE Windows Animated Windows Bitmap
drawing: . dt ¢ CUrsor: . ani Image: . bnp
Windows Color Windows Fax Cover Windows MetaFile Windows cursor: . cur
Palette: . pal Image: . cpe Image: . wnf
Windowsicon: . i co WordPerfect Graphics | X PixMap Image: . xpm | X Window Dump
Image: . wpg Image: . xwd
Xara Drawing. . xar ZSoft PCX Image: . pex | iPhoto Image: . at tr
M ultimedia: Audio Files
AIFF Sound: . ai f AVR Sound: . avr AY Chip musc: . ay AdLib Tracker 2
module: .a2m
Advanced Streaming Audacity audio: . au AudioCD file: . cda Battery 3 sample: . nov
Formet file: . asf
CMF music: . cnf Common Loudspeaker | Crestive voicefile:. voc | DiamondWare
Binary:. cf 1 sound: . dwd
Digital Speech File: . dss | Digtal voicefile: . dvf EA ASF/MUS audio Extended M3U
file: . asf playlist: . n8u
FLAC audio KaraBox sound: . nmkf LaLossess audio Liqud Audio File: . 1 a1
fle.fla, .flac file:.1a
MIDI Instrument MIDI music: . ni d MIDI stream: . nds MPEG Layer | audio
definition: . i df file:. npg
MPEG Layer |1l audio MPEG Layer Il audio | MUS music: . nus Monkeys audio
file:. np2 file:. np3 file:. ape
Musepack audio Next/Sun uLaw Nitro Composer Nord Modular G2
file:. mpc sound: . au sound: . mi ni ncs Patch: . pch2
Ogg Vorbis audio OptimFROG audio Portable Sound RIFF MIDI
file:. ogg file:. of r Format: . psf mMusiC: . r mi
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RK Audio sound: . rka | Sierra AUD Sony OpenM G audio Super NES audio
sound: . aud file:. oma file: . spc
TTA audiofile:. tt a VQF sound: . vgf WavPack audio file:. w | Westwood AUD
sound: . aud
Windows Media Audio | Windows WAVE X-MIDI music: . xmi ZyXEL sound: . zyx
File: . wma sound: . wav

aPac audio file: . apc

M ultimedia: Video Files

3GPP muitimedia audio/ | 3GPP2 muitimedia 4X Movie Video: . 4xm | Adobe Filmstrip
video: . 3gp audio/video: . 3g2 Animation: . f sf
AMYV Video: . anv ARMovie video: . r pl Adobe Filmstrip Autodesk
animation: . f sf Animator: . f 1 i
BINK Video: . bi k BluffTitler video: . bt DVM video: . dvm DeluxePaint
animation: . anm
Director video: . dcr DriveCamyvideo:. dce | Eyemail video: . eye Flash Video: . f I v

Intel DVI Video: . dvi Intel Indeo Video Interplay MVE LZA animation: . | za
File:. i vf Video: . nve

LZA Animetion: . | za Lotus ScreenCam MPEG Transport MPEG video: . npg
video: . scm Streamvideo: . nt s

MPEG-2 Transport
Streamvideo: . n2t s

Matroska video: . nkv

MythTV video: . nuv

NEOchrome
animation: . ani

Nancy Codec Nullsoft Video: . nsv QV-10 video: . cam QuickTime video: . nov
video: . noa
SGI movie formeat: . mv SMJPEG Video: . nj pg | Sega FILM/CPK Shockwave
video: . cpk video: . swf
Smacker video: . snk Sony Movie Player VOB video files: . vob VP6 encoded
video: . mv Video: . vp6
VideoCD video: . vcd Vivo streaming Windows AVI Windows Media
video: . vi v Video: . avi Video: . wmv
M ultimedia Files
MPA4 file: . mp4 Material Exchange RIFF Muitimedia File Real Networks audio/
File: . mxf video:. rm
Archive Files

7-Zip archive: . 7z

ACE archive: . ace

AIN archive:. ai n

ARJarchive: . arj

ARX archive: . ar x

Android Package: . apk

BAG archive: . bag

BIX archive: . bi x

BOA BZip2 archive: . bz2 BlackHole archive: . bh | Blink archive: . bl i

archive: . b58, . boa

CPIO archive: . cpi o ChArc archive: . chz Compress archive: . z Crusharchive: . cru

DEB archive: . deb FOXSQZ GZip archive: . gz HA archive: . ha
archive: . sqz

HAP archive: . hap

HPack archive: . hpk

Hyper archive: . hyp

InstallShield CAB
archive: . cab
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InstallShield Z archive: . z | InstallShield compressed | JAR archive: . j ar JRC archive: . jrc
file
LHA/LZARK LZA LZOParchive: . | zo, LZX archive: . | zx
archive: . | zh archive: . 1za, .1zz | zop
LIMIT archive:. 1 i m Microsoft Cabinet Microsoft Compress PAKLEO
archive: . cab compressed file archive: . pl |
QFC archive: . gf ¢ Quantum Quark archive: . ar k RAR archive: . r ar
archive. . q, . pak
RPM archive: . r pm ReSOF archive: .sof SAR archive: . sar SBC archive: . sbc
SQZ archive: . sqz SZip archive Stufflt archive: . si t TAR archive: . t ar
UFA archive: . uf a UHArc archive: . uha UltraCompressor 2 WRAptor
archive: . uc2 archive: . wr a
Winlmp archive: . i np Windows Installer Windows Installer indows Installer
Merge Module: . msm Package: . i Patch: . nsp

Windows Installer Patch
Creation File: . pcp

Windows I nstaller
Validation
Module: . cub

YAC archive: . yc

YBS archive: . ybs

ZIP archive: . zi p

Z00 archive: . zoo

ZZip archive: . zz

iIOS Package: . i pa

xz archive: . xz

Executable/Library/DLL

DOS Style ELF Executable (UNIX) | ELF Library (UNIX) ELF Modue (UNIX)

Executable: . exe

Java Bytecode: . cl ass | KolibriOS Executable | NetWare Loadable Shel'l Scri pt

Module: . nl m

UEFI Executable WindowsDLL:. dl | Windows Windows 9x Device

i Executable: . exe Driver: . vxd

Windows Device Windows OCX

Driver: . sys File: . ocx

Development files

ACUCOBOL object Borland Delphi Borland Turbo Pascal C/C++ Source
Compiled Unit: . dcu compiled Unit: . t pu Code: . ¢

COM Type GUI Design Studio LUA Script: . | ua Library:. 1i b

Library:. t1b project: . gui

Microsoft NET XML Microsoft ClassWizard | Microsoft Linker Microsoft Precompiled

Resource file. clw database .i | k header: . pch

template: . r esx

Microsoft Program Microsoft Visual C++ Microsoft Visual Studio | Microsoft Visual Studio

database: .pdb project: .ndp Solution: . sl n project: . dsp

Microsoft Visual Studio | OMF Object PolySpace results. . chk | RDOFF Object

workspace: . dsw library: . 1'i b File: . r df

Resource Compiler Visual Studio Solution | Visual Studio Widget Visual Studio

Script File: . rc User Options. . suo File: . wi d Workspace Options
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file:. opt

VisualBasic WinDev Window: . wdw | Windows Compiled XPCOM Type
Project: . vbp resource (32bit) .. res | Library:. xpt
Xcode
Project: . pbxpr oj
Disk images
Hyper-V virtual JAM compressed Norton Ghost disk QEMU virtual
disk: . vhdx disk:.j am image: . ghs disk: . gcow2
R-Drive Image disk VMware virtual Virtual PC virtual VirtualBox virtual
image: . r dr disk: . vidk disk: . vhd disk: . vdi
Other file types
ABBYY Lingvo AlIX Backup File:. bf f | ArtMoney Table CrystalMaker Data
dictionary: . | sd file: . ant File:. cmdf, . comf
Dwarf Fortress save EasyCrypto Fallout 3 save Java Applet cache
data: . dat file. encrypt ed gane. . f os index: . i dx
K aspersky Anti-Virus Kaspersky Anti-Virus | Kaspersky Arti-Virus Magic 3D Easy View
database: . avc report: . r pt signature bas: . kdc object: . x
Microsoft Security NHTSA UDS-1992 NOD32 Antivirus ORTIM Zeit
Catalog. . cat crash test result: . uds Updatefile: . nup project: . ozv
OzExplorer Map PRO100 project:. sto | PlayStation 3 RegEdit file: . r eg
data . map Theme: . p3t
RegEdit file Source Game Engine Unreal Package Valve Texture
(UNICODE): . reg Compiled Al File:. vt

Nodegraph: . ai n
WinHelp:. hi p WinHelp WInXP Prefetchfile: . pf | Windows Backup

Conterts: . cnt File: . bkf
Windows Clipboard Windows Color Windows Windows National
file.clp Profile: . i cm Minidump: . dnp, . mdm | locale: . nl s

p

Windows Password Windows Registry Windows Thumbnail Windows User
file:. pwi hive: . dat, .hiv cache: . db Interface Module: . wi m

Windows shortcut: . | nk

X-Plane Scerery: . dsf

XNA Ganme Data: . xnb

Note: Using scan for Known File Types, R-Studio can successfully recover only un-fragmented files.
Y ou may also specify your own file types for scanning. See Customizing File Types for details. User-
defined file types precede over built-in ones, if their definitions overlap.
Y ou may set the defaults for known file types on the R-Studio Settings.
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> R-Studio starts scanning the object, and its panel will show information about new found objects:
= R-Studio Main panel
@ R-STUDIO Network Technician 7.7.159584 - Device View = O x
Drive  Create Tools View Help
2 € 8 8 & 9 B .x¥ @
Connect To Remote  Refresh  OpenDrive Files Scan | OpenImage Create Image Create Region Create Virtual RAID Remove | Stop
@g Device view ) " ) - . "
Drives X | Scan x
Device/Disk Label Fs Start Size (o [
v ! Local Computer
v e SAMSUNG SPO4TIN T..  SO1JJ20XC75851 #0A.. 0 Bytes 37.31 GB
e F: ~ NTFS-Test MNTFS  32KB 6.76 GB
S G ~ FAT32-TEST FAT32 676GB  6.19GB
e H: + FAT-TEST FAT16 1295GB 2.01GB
% Volume{c7e018fa-2fr. HFS-Test HFS+ 1496 GB 6.67 GB
= HarddiskVelumed ~ ExtdF5S-Test Extd 2163GB 6.52GB
e L * Double MNTFS 28.15GB  9.15GB
<@ F: (Recognized12) NTFS-Test NTFS 32KB 6.76 GB
% Recognized!19 Ext4 1MB 36.56 GB
“® Recognized!8 Extd 246MB 33.24GB
e G:(Recognized15)  FAT32-TEST FAT32 6.76GB 6.19GB
< Recognized!17 FAT16 6.89GBE 23898 ..
S Recognizedi3 NTFS 9.77GB  27.51 GB Unused ¥ Unrecogrized B NTFS MFT File Entries 73
< H: (Recognized16)  FAT-TEST FAT16 12.95GB 2.00 GB B NTFSDirectoryEntries 295 M NTFS BootSectors 7 B NTFS Restore Points 0
S Vokme!c7ell Ba_HES-Test HESs, 11196 GH | bb7.60 ¥ ReFS BootRecord 0 I ReFS MetaBlock 0 M FAT Table Entries 846
St andiiVokmes - Eelin et (D! JIE.GR 652 GH FAT Directory Entries 86 B FAT Boot Sectors 7 I Ext2/Ext3/Ext4 SuperBlock 1294
%@ U: (Recognized14) NTFS 28.15GB 9.15GB
@ Raw Files B UFS/FFS SuperBlock 0 B UFS/FFS CylinderGroup 0 B HFS/HFS + VolumeHeader 73
< Recognized21 Ext4FS-Test Extd 21.63GB 37.27GB B HFS/HFS + BTree +hiode 282 W Specific File Documents 557089
v & TOSHIBADTOIACAI00... 44HSATLKS  #15A.. OBytes 93151GB | (.properties B3 Scamiformation  ©aSMART
Log "
Type Date Time Text
@ Systemn 8/26/2013 10:57:13 PM Search has been finished.
@ System 8/26/2015 10:57:31 PM Search has been finished.
@ System 8/26/2015 11:46:56 PM Scan has been completed for SAMSUNG SPO41TN TW100-11 in 15m 335 i
Log Find Results
Ready

Drives panel after scanning:
Y ou can select an object by clicking onit

Device/Disk Label Fs
v E Local Computer
v e SAMSUNG SPO4TINT.. SOTN20XCT5851 0A..
w F v NTFS-Test NTES
@ G ~ FAT3-TEST  FAT32
@ H ~ FAT-TEST FAT16
< Volume{c7e018fa-2fv, HFS-Test HFs+
@ HarddiskVolumes ~ EtdFS-Test  Extd
@ U ~ Double NTES
@ F: (Recognized12)  NTFS-Test NTES
% Recognized19 Extd
< Recognized18 Extd
< G:(Recognized1s) FAT32-TEST  FAT32
< Recognized17 FAT16
< Recognizedi3 NTES
@ H: (Recognized16)  FAT-TEST FAT16
< Volumelc7e018fa-... HFS-Test HFS+
< HarddiskVolumes ... ExtFS-Test  Extd
< U: (Recognized14) NTES
@ Raw Files |
% Recognized21 EctdFS-Test  Extd
v % TOSHIBA DTOTACAIDD... 44HSATLKS  #1SA..

Start

0Bytes
32KB
6.76 GB
12,95 GB
14.96 GB
2163 GB
28.15GB
32KB
1MB
246 MB
6.76 GB
6.89 GB
9.77GB
12.95GB
14.96 GB
21.63 GB
28.15 GB

21.63GB
0Bytes

Size

37316GB
6.76GB
6.19GB
20168
6.67GB.
6.52 GB
9.15G8
6.76 GB
36.56 GB
33.24 GB
6.19GB
22898 ...
27.51GB
2.00 GB
6.67 GB
6.52 GB
9.15GB

37.27GB
93151GB

~
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Unused M Unrecognized W NTFS MFT Fle Entries 73

W NTFS Directory Entries 295 B NTFS Boot Sectors 7 I NTFS Restore Points 0
1 ReFS BootRecord
FAT Directory Entries

0 ReFS MetaBlock. 0 M FAT Toble Entries 846
86 I FAT Boot Sectors 7 Ext2/Ext3/Ext4 SuperBlock 1294
B UFS/FFS SuperBlock 0 M UFS/FFS CyiinderGroup 0 I HFS/HFS + VolumeHeader 73
B HFSHFS+BTree +hode 282 M Specific File Documents 667089

Log ot

Type Date Time Text
@ System 8/26/2015 10:57:13 PM Search h
@) System 8/26/2015 10:57:31 PM Search h
@ System 8/26/2015 11:46:56 PM Scan has

The Log pane will show scan progress. Scan may be stopped by clicking the Stop button on the toolbar.
Later the scan process may be resumed with different scan parameters.

You may see which file object(s) is/are on a particular disk part. Click the corresponding rectangle on the
Scan Information pane and view the information on the Scan Information dialog box.

Scan Information dialog box

been completed for SAMSUNG SP0411N TW100-11in 15m 33s

& scan Information X

Offset in sectors: 1898542
Size in sectors: 57531

" 1041621 1
1941744 1
1941873 1
1941917 1
... | 1870088 64180
1913786 1
e 1934263 5203
i age 1939364 2055
isio Docu.. 1941620 337

Double-click an object to view/edit the file object in the Text/hexadecimal editor.
When an object is scanned, a number of Recognized partitions will appear. R-Studio shows themin different
colors depending on which elements of the partition have been found.
- . F An existing logical disk or partition
% Recognized2 | Both boot records and file entries are found for this partition
%# Recognizedl Only file entries are found for this partition
= Recognized3 | Only boot records are found for this partition
S Empty Spacezl Empty space on the object
<® Raw Files Files that have been found using scan for known file types (raw file search).
Although such recognized partitions are virtual objects, files can be searched for and recovered from
recognized partitions as fromreal logical disks using Basic File Recovery.

To see the information about a newly found object, simply click it on the Drives panel. Click this link to see
the information about the object Recognized13 on the logical disk H..
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Properti 7
Name Value
Drive Typ: Partition
Name Recognized13 »
Size 2754 GB (57760039 Sectors) ’

Partition Offset 9.77 GB (20482937 Sectors)
27.54 GB (57760039 Sectors)

27.51 GB (57689352 Sectors) 4

~ NTFS Information
Cluster Size 4 KB (8 Sectors)
MFT Record Size 1KB
MFT Position 3 GB (6291456 Sectors)
MFT Mirror Position 1375 GB (28844672 Sectors) 4

All scanned informetion may be deleted on the shortcut menu for a scanned object.

Scan information may be saved in afile. Previously saved scan informetion may be loaded. This can be done on
the Drive or shortcut menu for a selected object.

Multiple scans

If the selected object has been completely scanned, you may rescan it either completely or with new scan
parameters. If the selected object has been scanned partially, you may scan the rest of the object, ignore the
existing scan information and scan the entire object, or specify scan parameters manually.

R-Studio accumulates the informeation from successive scans and keeps track of changes in this information
obtained from different scars.

You may make several scans of successive or overlapping areas. Click the Advanced button, specify an offset
and size for a new area to scan on the Advanced Scan dialog box and click the Add button. You may specify
and add several scan areas. Y ou may select which areas should be scanned. Selected scan areas can be merged.
Right-click a necessary area and select either Merge Down, Merge Down All, and Merge Selected.

Advanced Scan dialog box

Scan Areas

Offset, bytelsectors) Size, bytelsectors) Type
0Bytes 10 GB (20971520 Sectors)  To be rescanned
[0 10GB (20971520 Sectors)  5GB (10485760 Sectors)  Scanned
15GB (31457280 Sectors)  22.31 GB (46785696 Sectors)  To be rescanned

Offset: [15 |la ~|see: [22 = Add

Eile System: NTFS; ReFS; FAT/exFAT; EXt2/EXt3/Extd; UFS; HFS Change... *

Known File Types...

[ Save to Fie: [ c:\sers\Tester 1\Documents RTT! 2.5 |

objects. It saves only information on disk data
abject scan, not actual object data.)

Scan view s only. Faster)

@ Detaled (Stan progress and found objects. Slower)

O None (Don't use scan view progress during scanning at al, Fastest)

s e

Managing scan information
Scan information may be saved to afile. Previously saved scan information may be loaded.

To save scan information
1 Select an object on the R-Studio Drives panel

2 Select Save Scan Information on the Drive or shortcut menu and save the scan information in a file
The defaut file extensionis*. scn.
If a remote computer is connected for Data Recovery over Network, the Save Scan Information File

dialog box will appear when you select a place to store scan info. You may save it to the local or remote
computer.
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To load scan information
1 Select an object on the R-Studio Drives panel

2 Select Open Scan Information on the Drive or shortcut menu and select the required file with the scan
information

The default file extensionis*. scn.

If a remote computer is connected for Data Recovery over Network, the Open Scan Information File

dialog box will appear when you select a place to load scan info from You may load it from the local or
remote compute.

@ Open Scan Information File X

192.168.1.158 v | [Co\Users\publicidisk_scan.scn il

> The scan information will appear in the Drives panel

To remove scan information

1 Select an object on the R-Studio Drives panel

2 Select Remove Scan Information on the Drive or shortcut menu

> The scan information will disappear from the Drives panel

NEVER TRY TO SAVE SCAN INFORMATION ON THE OBJECT BEING SCANNED!!!

Or you may obtain unpredictable results and lose all your data.
2.2.2 Customizing File Types

Y ou may create your own known file types and add their file signatures for scanning in Known File Types. They
will appear in their respective folders on the File Types dialog box.

You can do that either by using the R-Studio's graphic interface or by direct editing the known file description
file specified on the R-Studio Main settings dialog box.

Creating a Known File Types using a Graphic User's Interface
The easiest way to add your own is to use the R-Studio's graphic interface.

To create a Known File Type,

1 On the Main settings dialog box, click the Edit User's File Types... button

> The Edit User's File Types dialog box will appear
Edit User's File Types dialog box

@ Edit User's File Types v | X
Type Name From To kit yoe propictics
~ Sony cam video, XDCam-EX (*.. =
v Begin (AND) L5 s H
00000 I8ftypm... O Bytes Group Desripton:
¥ End (AND)
‘odcLfNonRealTime... 21 Bytes Description: [sony cam video, xDCam-£x
Extens
Features
Signature group properties
CreateFleType| | Remove save Save As ...
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2

3

Click the Create File Types button and specify File type properties

Edit User's File Types dialog box

| @ Edit Users File Types

‘ Type Name

From To

~ Sony cam video, XDCam-EX (*...

|~ Begin (AND)

| D000\ 1Bftypm... 0 Bytes

| v End(AND)

| ‘wdch2fNonRealTime.

| v Testfiles(*.tst)
Begin (OR)
| End (OR)

21 Bytes

File type properties

TXT_UNICODE

Signature group properties

[t

|

Aiisbgan
= File Types properties

id di git Required | Digitdl file type identifier. Should be unique for each custom file type.

group string | Optional | Specifies afile type group in which found files will appear. Y ou may
specify either your own groups or select those predefined on the File
Types dialog box.

?escr ip [string | Optional | Brief file description

1 on
feature | NO_SCAN | Optional | Additional properties of the file type. If you want to specify several
s TXT_ANS properties, they should be separated by a space.
N NO_SCAN: Not to be scanned for. If this flag is used, R-Studio wil
CODE not search for such file type. Such files will be shown when sorting

files by their extensions.
TXT_ANSI : The file can be viewed as ANSI text. If thisflagis
specified, the file can be correctly represented as an ANSI text.
When previewing, this file will be immediately sent to Text/
hexadecimal editor.
TXT_UNI CODE: The file can be viewed as UNICODE text. If this flag
is specified, the file can be correctly represented asa UNICODE
text. When previewing, this file will be immediately sent to Text/
hexadecimal editor.

extensi | <string | Optional | Fileextension.

on >

Click the Add Signature button, specify the signature parameters, and click the Save button

Edit User's File Types dialog box

& Edit User's File Types

‘ Type Name

 Sony cam video, XDCam-EX (*..

| ™ Begin (AND)

| 00000 Bftypm.., 0 Bytes

| v End (AND)

| ‘w3cu2fNonRealTime..,

| v Testfiles(tst)
¥ Begin (OR)

{

|

Enc 26 FPHQS

| testu2Opatter\a2fOFux | DB)*

From To

21 Bytes

CresteFieType | Remove

File type properties

[m] =

1d: [s0002 :

Group Description:
Description:

== @

L 4

Features:

Signature group properties

Add Signature

Save Save As

| Test fles

TXT_UNICODE Remove

‘Add Subgroup
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= File signature properties

Begin Specifies from where the signature begins.

End If End, the offset is from the end of file to the first byte of the signature. That is, if the
signature is two bytes long, the offset value should be 2.

g’:D Shows the order of the logical operation (union or intersection)
From A decimal number specifying the leftmost possible offset for the file signature.
To A decimal number specifying the rightmost possible offset for the file signature.

Y ou may specify as many signatures as you need. Moreover, you may specify subgroups within a signature
using the Add Subgroup button. The structure of such possible subgroups is described on the Customizing
File Types-11 help page.

> The newly specified file type will appear on the Edit User's Fle Types dialog box and the Fle Types
dialog box

Edit User's File Types dialog box

@ Edit User's File Types - O X
| Pr— — 5 File type properties

~ Sony cam video, XDCam-EX (*... —
| % Begin (aND) L oz ]
| OO Sftypiic |0 Bytes Group Descripton
|~ End(anD) - —_—
| ‘u3cu2fNonRealTime.., 21 Bytes Desaripion: [Test fles

| v Testfiles(ntst) Exciesmons e
| v Begin (0R) —
| testi20pattern\2hlR\.. 0 Bytes S &

| v End(OR) B

| EndOfTestFiles 0 Bytes AL e

Signature group properties
Add signature ‘Add Subgroup

CreateFie Type| | Remove Save Save As

2.2.3 Customizing File Types-I

The syntax of signature description is similar to that of the XML language. They are stored in the file specified on
the R-Studio Main settings dialog box.

More advanced features are described in Customizing File Types-1|.

Signature file example
<?xm version="1.0" encodi ng="utf-8"?>
<Fi | eTypelLi st >
<Fi | eType id="2" group="archive" description="ARJ Archive" extension="arj">
<Si gnature of fset="3" count="1">Abc\ x5c\ x00\ x04</ Si gnat ur e>
<Si gnature of fset="9" count="2">\x23\ x01\ xf 4</ Si gnat ur e>
</Fil eType>
</ Fi | eTypelLi st>

File structure

File header

The file starts with a standard XML header

<?xm version="1.0" encodi ng="utf-8""?>
Section Fi | eTypeli st

<Fi | eTypelLi st>

It requires a closing element </ Fi | eTypelLi st >.
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Section Fi | eType
This is a description of each file signature.

Attributes:

id <u3z> Required | Digital file type idertifier.
Should be unique for each
file type.

group <string> Optional Specifies afile type group | Defauit: unknown
in which found files will
appear. Y ou may specify
either your own groups or
those predefined on the
File Types dialog box.

description | <string> Optional Brief file description Default: nul | (no description)

features NO_SCAN Optional Additional propertiesof | Defauit: 0

%LG%SICODE the file type. If you want
- to specify several

properties, they should be
separated by a space.

extension |<string> Optional File extension. Default: nul I (no extension)

File type properties flags

NO_SCAN Not to be scanned for. If this flag is used, R-Studio will not search for such file type. Such
files will be shown when sorting files by their extensions.

TXT_ANSI The file can viewed as AN S text. If this flag is specified, the file can be correctly
represented as an ANSI text. When previewing, this file will be immediately sent to Text/
hexadecimal editor.

TXT_UNI COD | File can viewed as UNICODE text. If this flag is specified, the file can be correctly

E represented as a UNICODE text. When previewing, this file will be immediately sent to
Text/hexadecimal editor.

This section can contain an unlimited number of the Si gnature elements.If there are several Si gnature
elements, that means that all those signatures are simultaneously present in the file. Such signatures should have
different of f set attributes and they should not overlap.

Element Si gnat ure

The element contains a string value of the file signature consisting of ASCII characters and hex bytes in the \ xhh
formet, where hh is a hexadecimal byte code. If there is not a hexadecimal number after \ x , \ x are treated as a
part of the string section of the signature

Attributes:
of f set <ulé> Optional Decimal offset for the Signature Defaut: 0
count <ulé> Optional Decimal number specifying the Defaullt: 1

number of signatures of the same
length. Used when several signatures
of the same length starting with the
same offset can be present in afile.
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In this case they should be
sequerttially written in the elemernt,
and the si ze attribute specifies the
length of signature. count *si ze
should be equal to the number of
bytes in the element.

If only one signature can be on this
offset, count should be equal " 1",
and si ze should be equal to the

length (the number of bytes) of the
signature.
si ze <ulé> Optional Decimal number specifying the Defauit: the number
number of bytes in the signature. of bytes written in
the element.
from begin Optional Specifies fromwhere the of f set is | Default: begi n
end calculated.

If end, the of f set isfromthe end
of file to the first byte of the
signature. Thet is, if the signature is
two byteslong, the of f set value
should be 2.

Comments
<l-- Conment string -->
An XML standard string for a commert.

2.2.4 Customizing File Types-lIl

Currently R-Studio supports two versions of file type descriptions. Version 2 extends legacy Version 1 by
adding variable signature offsets and AND/ OR combination of several signatures in one file type. The version of
file type description is specified by the version attribute of the Fi | eTypeLi st section . Version 1 is the default
option.

File structure

Elements common to Versions 1 and 2 of file type description

File header
The file starts with a standard XML header

<?xm version="1.0" encodi ng="utf-8"7?>

Section Fil eTypeli st
<Fi | eTypelLi st >

Attributes:

version 1.0 Optional Version of file type description Default: 1. 0
2.0

It requires a closing element </ Fi | eTypelLi st >.

Comments

<l-- Comment string -->
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An XML-standard string for a comment.

Version 1 of file type description

Signature file example
<Fi | eTypelLi st >

<Fil eType id="2"
<Si gnature of fset="3"
<Si gnature of fset="9"

group="archi ve" description="ARJ Archive" extension="arj">
count =" 1">Abc\ x5¢c\ x00\ x04</ Si gnhat ur e>
count =" 2" >\ x23\ x01\ xf 4</ Si gnat ur e>

</Fil eType>
</ Fi |l eTypelLi st>

Section Fi | eType
This is a description of each file sgnature.

Attributes:

id

<u3z2> Required Digtal file type identifier.

Should be unique for each
file type.

group

<string> Optional Specifies a file type group | Default: unknown

in which found files will
appear. Y ou may specify
either your own groups or
those predefined on the
File Types dialog box. See
the table below.

description

<string> Optional Brief file description Default: nul I (no description)

features

NO_SCAN
TXT_ANSI
TXT_UNI CODE

Additional properties of Default: 0
the file type. If you warnt to
specify several properties,
they should be separated

by a space.

Optional

ext ensi on

<string> File extension.

Optional Default: nul I (no extension)

File type properties flags

NO_SCAN Not to be scanned for. If this flag is used, R-Studio will not search for such file type.
Such files will be shown when sorting files by their extensions.

TXT_ANSI The file can be viewed as AN SI text. If this flag is specified, the file can be correctly
represented as an AN SI text. When previewing, this file will be immediately sent to Text/
hexadecimal editor.

TXT_UNI CODE The file can be viewed as UNICODE text. If this flag is specified, the file can be

correctly represented as a UNICODE text. When previewing, this file will be
immediately sent to Text/hexadecimal editor.

List of predefined file type groups

Group Name on the File Types dialog box.
archive Archive Files

gr aphi cs Graphicg/Picture

i nternet | nternet-related files
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mul ti medi a Multimedia Files

audi o Multimedia: Audio Files
vi deo Multimedia: Video Files
f ont Fort

docunent Document

doc_dat abase Document: Database
doc_sheet Document: Spreadsheet
exe Executable/Library/DLL
unknown Other file types

This section can contain an unlimted number of the Si gnature elements.If there are several Si gnature
elements, that means that all those signatures are simultaneously present in the file. Such signatures should have
different offset attributes and they should not overlap.

Element Si gnature

The element contains a string value of the file sgnature consisting of ASCII characters and hex bytes in the \ xhh
formeat, where hh is a hexadecimal byte code. If that is not a hexadecimal number after \ x, \ x are treated as a
part of the string section of the signature

Attributes:
of f set <ul6> Optional Decimal offset for the signature Default: 0
count <ulé> Optional Decimal number specifying the number of Defaut: 1
signatures of the same length. Used when
several signatures of the same length starting
with the same offset can be present in afile. In
this case they should be sequentially written in
the element, and the si ze attribute specifies
the length of signature. count *si ze should be
equal to the number of bytes in the element.

If only one signature can be on this offset,
count should be equal to "1", and size should
be equal to the length (the number of bytes) of
the signature.

si ze <ulé> Optional Decimal number specifying the number of Defauilt: the
bytes in the signature. number of bytes
writtenin the
element.

from begi n Optional Specifies from where the offset is calculated. | Default: begi n
end If end, the offset is from the end of file to the
first byte of the signature. That s, if the
signature is two bytes long, the offset value
should be 2.

Version 2 of file type description

Signature file example
<?xm version="1.0" encodi ng="utf-8"?>
<Fi | eTypelLi st version="2.0">
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<Fil eType id="5626" group="_Test" description="Test file" extension="tst">
<Begi n conbi ne="and" >
<Si gnature fron="0" to="20">ABC</Si gnat ure>
<Si gnature of fset="1">CDEFG</ Si gnat ur e>
<AND>
<Si gnature of fset="0">DE</ Si gnat ur e>
<Si gnature of fset="0">RTD</ Si gnat ure>
<OR>
<Si gnature of fset="12">CP</ Si gnat ure>
<Si gnature of fset="16">RTD</ Si gnat ur e>
</ OR>
</ AND>
</ Begi n>
<End conbi ne="or">
<Si gnature frons"3" to="20">ABC</ Si gnat ure>
<Si gnat ure of fset ="5">CDEFG</ Si gnat ur e>
<AND>
<Si gnature of fset="2">DE</ Si gnat ur e>
<Si gnature of fset="3">RTD</ Si gnat ure>
<OR>
<Si gnature of fset="12">CP</ Si gnat ure>
<Si gnature of fset="16">RTD</ Si gnat ur e>
</ OR>
</ AND>
</ End>
</Fil eType>
</ Fi | eTypelLi st>

Section Fi | eType
This is a description of each file signature.
Attributes:
Similar to those in Version 1.
The section can contain one element Begi n and one End. It should contain at least one of them.
Example
<Fi | eTypelLi st version="2.0">

<Fi | eType id="2" group="archive" description="AR] Archive" extension="arj">
<Begin [attributes]>

</ Begi n>

<End [attributes]>

</ End>

</Fil eType>
</ Fil eTypelLi st >

Sections Begi n and End
Specify the positions of file type signatures in the file.
Attributes
combi ne and Optional Shows the order of the logical Default: and
or operation (union or intersection)
These sections can contain one of several elements Si gnat ur e. And one or Sseveral elements OrR or AND. |f there
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are severa elements inside the section they are combined according to the attribute conbi ne.

Example:
<Fi | eTypeLi st version="2.0">
<Fi | eType id="2" group="archive" description="AR] Archive" extension="arj">
<Begi n conbi ne="or">
<Signature [attributes]> ... </Signature>

<Signature [attributes]> ... </Signature>
<AND>
</ AND>
<OR>
</ OR>
</ Begi n>

<End>
<OR>

</ OR>
<Signature [attributes]> ... </Signature>

<Signature [attributes]> ... </Signature>
</ End>
</Fil eType>
</ Fil eTypelLi st >

Sections AND and OR
These sections can contain one of several elements Si gnat ur e. And one or several elements or or AND. If there
are severa elements inside the section they are combined according to the section type (logical AND or OR).

Example:
<Fi | eTypeLi st version="2.0">
<Fi | eType id="2" group="archive" description="AR] Archive" extension="arj">

<Begi n>
<Signature [attributes]> ... </Signature>
<Signature [attributes]> ... </Signature>
<AND>
<Signature [attributes]> ... </Signature>
<OR>
<Signature [attributes]> ... </Signature>
<AND>
<Signature [attributes]> ... </Signature>
<Signature [attributes]> ... </Signature>
</ AND>
<OR>
<Signature [attributes]> ... </Signature>
<Signature [attributes]> ... </Signature>
</ OR>
</ OR>
<Signature [attributes]> ... </Signature>
</ AND>
</ Begi n>
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</Fil eType>
</ Fi | eTypelLi st>
Element Si gnat ure
The element contains a string value of the file signature consisting of ASCII characters and hex bytes in the \ xhh
formeat, where hh is a hexadecimal byte code. If that is not a hexadecimal number after \ x, \ x are treated as a
part of the string section of the signature

Attributes:
of f set <ul6> Optional Decimal offset for the signature Defaullt: 0
from <ulé> Optional Decimal number specifying the Defauit: undefined
leftmost possible offset for the file
signeture.
Ignored if the of f set attribute is
specified.
to <ulé> Optional Decimal number specifying the Defauit: undefined
rightmost possible offset for the file
signature.
Ignored if the of f set attribute is
specified.
si ze <ulé> Optional Decimal number specifying the Default: the number
number of bytes in the signature. of bytes writtenin
the element.
Example:

<Fi | eTypelLi st version="2.0">
<Fi | eType id="2" group="archive" description="ARJ Archive" extension="arj">
<Begi n>
<Si gnature of fset="3">Abc\ x5c\ x00\ x04</ Si gnat ur e>
<Signature from="9" to="15">\x23\x01\ xf 4</ Si ghat ur e>
</ Begi n>
</Fil eType>
</ Fil eTypelLi st >

2.25 Regions

Scanning large objects may take a long time. Sometimes, only a smeller area of a disk needs to be scanned or
searched for files. Such area is called aregion. A region can be created on any object in the R-Studio's Drives
panel.

Created regions can be scanned, and files on them can be recovered in the same way as from hard drives or
logical disks.

Created regions can be deleted or their size can be changed.

Note: R-Studio does not create anything real on the disk. Regions are virtual objects that do not affect actual
data on the disk.

To create aregion
1 Select an object on the R-Studio's Drives panel and click the Create Region button

=l Other ways to create the region
- Right-click the selected object and select Create Region on the shortcut menu
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or

- Select the object and select Create Region onthe Create menu
or

- Select the object and pressthe F4 key on the keyboard

2 Specify required parameters on the Create region dialog box and click the Create button

Create region dialog box

& Create Region X

Disk size: 37.31 GB (78242976 Sectors)

Start: 0 Bytes
Conce

=l Region options

Disk size: Shows size of the object where the region is to be created. The region cannot be larger
than this size.

Start: Start point of the region

Size: Size of the region. Cannot be larger than Disk size.

Numbers in these fields can be in bytes or sectors. If no letters are after the numbers, R-Studio assumes
the numbers are in bytes.
See Data Formats for more details.

> A Region object will appear on the Drives panel.

Drives x
Device/Disk Label FS St Sze A
< Region 0 on SAMSU OBytes 15068
w F - NTFS-Test NTFS 32KB  676GB
@ G ~ FAT32-TEST  FAT32 676GB  6.19GB
w H: - FAT-TEST FATIE 1295GB 2.01GB
< Volume{cTe018fa-2fv. HFS-Test HFS+ 1496GE  6.67GE
< HerddiskVolumeS + ExdFS-Test  Exd  2163GB 65268
@ U + Double NTFS  2815GB  9.15GB
~ % TOSHIBADTOIACATO0.. 44HSATLKS  #1SA.. OBytes  93151GB
< Volume{3303cc ecovery NTFS 1MB  300ME
FAT32 301MB 100 MB
401MB 128MB
NTFS  529MB  292.01GB
< Volume{ea3T3M2-1.x NTFS | 29253GB 430 MB
< D: - Data NTFS  20207GE 638.54G8
Empty Spaced? 931.51GB 169 MB
< Marvell 9T« Config 101
~ 2 PIONEER DVD-RW DVR-.. %

To remove aregion

* Select a Region on the R-Studio Drives panel and click the Remove button, or
Right-click the selected region and select Remove Region on the shortcut menu.

To change the size of aregion

* Right-click a Region on the R-Studio Drives panel, select Edit on the shortcut menu, and enter a new
size on the Edit Region dialog box.

2.2.6 Exclusive Regions

Exclusive regions are areas on any object visible on the the R-Studio's Drives panel that are excluded from disk
operations. R-Studio never tries to read/write data from/to such area. Exclusive regions are necessary when, for
example, there are areas with bad sectors on a hard drive, and it is necessary to avoid any disk operations with
such areas to not inflict further damage to such drive and to speed work withit.

Note: R-Studio does not create anything real on the disk. Exclusive regions are virtual objects that do not affect
actual data on the disk.
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To create an exclusive region

1 Rightclick an object on the R-Studio's Drives panel and select Create Exclusive Region on the
shortcut menu, Or
Select the object and select Create Exclusive Region onthe Create menu

2 Specify required parameters on the Create Exclusive Region dialog box and click the Add button

Create exclusive region dialog box

@ Create Exclusive Region X ‘

SAMSUNG SPO411N TW1D0-11 - 37.31 GB (40060403712 Bytes , 78242976 Sectors)

Excluded Areas:

Offset Size
15.94 ME (32646 Sectors) 158 MEB (3246 Sectors)
4313 MB (98567 Sectors) 328 KB (636 Sectors)

Offset: [sas67 Sectors 7| size: [656 Sectors

Ok Cancel

= Exclusive Region options

Offset: Start point of the exclusive region

Size: Size of the exclusive region. Cannot be larger than Disk size.

Numbers in these fields can be in bytes or sectors. If no letters are after the numbers, R-Studio assumes

the numbers are in bytes.
See Data Formats for more details.

> An Exclusive Region object will appear on the Drives panel.

|Drives x

Dz-némk Label Fs Start Size 2
v e SAMSUNG SPO41INT.. SO1JJ20XC75... #0A.. OBytes 37.31GB
5 Exclusive region 0 on .. OBytes  37.31GB
w F ~ NTFS-Test NTFS  32KB 6.76 GB
- G ~ FAT32-TEST FAT32 6.76GB 6.19GB
e H ~ FAT-TEST FAT16 1295GB 2.01GB
% Volume{cTe018fa-2f05w. HFS-Test HFS+ 1496GB  6.67 GB
% HarddiskVolume5 v ExtdFS-Test Ext4 21.63GB  6.52GB
e U ~ Double NTFS  2815GB  9.15GB
V % TOSHIBA DTOTACAT00 M. 44HSATLKS #15A.. OBytes 931.51GB
<o Volume{3303cc57-3edw Recovery NTFS  1MB 300 MB
“ EFl system partition FAT32 301 MB 100 MB
%@ Microsoft reserved parx. 401 MB 128 MB
w G ~ System NTFS 529 MB 292.01 GB
< Volume{eDa573f2-14dx NTFS  292.53GB 450 MB
e D ~ Data NTFS  20297GB 638.34 GB
Empty Space32 9315168 1.69MB
| “ Marvell 9 Config 1.01 >
Its properties can be seen on the Excluded Areas tab.
Exduded Areas x

-, Exclusive region 0 on SAMSUNG SPO411N TWV100-11 - 37.31 GE (40060403712 Bytes , 76242976
(& sectors)

Excuded Areas:

Offset Size
15.94 MB (32646 Sectors) 1.58 MB (3246 Sectors)
48.13 MB (38367 Sectors) 328 KB (656 Sectors)

Offiet: [ | [Bytes v sue: [6% @ v A

< >
@ Properties |2 Excluded Areas
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To remove an exclusive region

*  Select an Exclusive Region on the R-Studio Drives panel and click the Remove button, or
Right-click the selected region and select Remove Region on the shortcut menu.

To change the size of an exclusive region

* Right-click an Exclusive Region on the R-Studio Drives panel, select Edit on the shortcut menu, and
add/remove excluded areas on the Edite Exclusive Region dialog box.
Y ou may remove an excluded area by right-clicking it and selecting Remove on the shortcut menu.

2.2.7 Images

Animage is an exact, byte by byte, copy of any object on the Drives panel. When created, images can be
processed like their original objects.

Images are very useful if there is a risk of total data loss due to hardware malfunction. If bad blocks are
constantly appearing on a hard drive, you must immediately create an image of this drive. All data search, scan
and restoring can be done from this image.

While creating images, R-Studio can simuitaneously perform disk scan and save scan information to lessen time
necessary to process the disk.

The image can be saved on the remote compuiter if it is created via network. R-Studio can also load and process
images created with the DeepSpar Disk Imager ™.

To create an image,
1 Select an object on the R-Studio's Drives panel and click the Create Image button

= Other ways to create the image

- Select the object and select Create Image onthe Drive menu
or

- Right-click the selected object and select Create Image File on the shortcut menu
2 Specify image options, a file name, and destination for the image on the Create Image dialog box
Note: To store animage file, you need a free space equal to at least the object size.
Create Image (Main) dialog box

| @ Create Image - SAMSUNG $P0411N TW100-11 X

Image flename: |v:\Disk_Images|SAMSLNG SPO411N TV 100-1L.rdr

Man  Sa

O Byte to byte image
® Compressed Image (R-Drive Image compatible)
Compressed Image Options
Compression ratio Image split size
® Automatic

Faster speed ——(_}—— Smaller size O
O Fixed: |8650Mb DVD 3.56b

Image password: |seeesees | Confirm password: [seessees

Estimated size: 16.23G8

Gancel
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Create Image (Scan Information) dialog box

| @ Creste Image - SAMSUNG SPO4TIN TW100-11

x

Image fiename: |Y: \Disk_Images|SAMSUNG SPO411N TW100-11.rdr

Man  Scaninformation  Advanced

File System: [NTFS; ReFS; FAT/exFAT; Ext2/Ext3/EXts; UFS; HFS

Extra Search for Known File Types

Change... ~

Known Fie Types. .

Create Image (Advanced) dialog box

| @ Creste Image - SAMSUNG SPOATTN TW100-11

x

Image filename: [Y:Disk_Images|SAMSUNG SPO411N TW 100-11.rdr

Man  ScanInformation  Advanced

Bad Sectors

Read attempts:

Pattern to fil bad blocks

ansl: [Bad!

HEX: (42616421

=l Image Options

Image name

Specifies the name and path for the image file

Byte to byte image

If this option is selected, R-Studio will create a simple exact copy of the object.
This image formet is compatible with the previous versions of R-Studio.

Compressed image (R-
Drive Image
compatible)

If this option is selected, R-Studio will create an image file which can be
compressed, split into several parts, and password-protected. This image file is
fully compatible with the images created by R-Drive Image, but incompatible
with the previous versions of R-Studio.

Image compression
ratio

You may compress the data in the image to save space. Active only if the
Compressed image (R-Drive Image compatible) IS selected.

Estimated size

Shows the estimated size of the image file. An actual image size depends on how
much empty space is on the selected partition and what file types are there.
Active only if the Compressed image (R-Drive Image compatible) iS Selected.

Image split size

You may set this option to Automatic and let Windows decide how to split the
image file. This mostly depends on the file system on the destination disk. You
may also either explicitly specify the split size, or choose a preset for various
devices with removable storage. Select Fixed size for that. Active only if the
Compressed image (R-Drive Image compatible) is Selected.

Password

Y ou may protect your image file with a password. Note: This feature provides a
relatively moderate protection against conventional unauthorized access. Active
only if the Compressed image (R-Drive Image compatible) IS Selected.

Create scan information
file

If this option is selected, R-Studio will perform disk scan simultaneously with
image creation. See the Disk Scan help page to learn scan options.

Read attempts

Specifies a value for 1/0 Tries, or how many times R-Studio will try to read a
bad sector.
R-Studio treats bad sectors in the following way:
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It reads a certain part of disk (predefined by Windows) and
- If Default read attempts iS Set to O, the entire part with bad sectors will be filled
with the specified pattern.

- If Default read attempts IS Set to a non-zero value, R-Studio reads again that
part sector by sector, repeating the attempts the specified number of times. If
R-Studio still cannot read a bad sector, it fills the sectors with the specified
pattern. In this case only the bad sectors will be filled with the pattern, but that
extremely sows the disk read process.

For example, if you set Default read attempts to 1, a bad sector will be read 2

times.

Pattern to fill bad blocks | Specifies a pattern R-Studio will use to fill bad sectors in this image. You may

specify the pattern either inthe ANS1 or Hex data formet.

Note: R-Studio will never ever try to write anything on the disk from which data

is to recover or an image is to create. This pattern fills bad sectors only in the

image.

If a remote computer is connected for Data Recovery over Network, the Create Image dialog box will

have a different look. Y ou may save the image to the local or remote computer.

@ Create Image - Basic data partition X

Image fiename: |192.168.1.158 = | |C:\Users\IEUser\Documents\Test rdr | B

Man  scaninformation  Advanced
O Byte tobyte image
® Compressed Image (R-Drive Image compatble)

Image password: | confirm password: |

Estimated size: 13.92ME

> R-Studiowill start creating the image, the Progress message showing the progress.

To process an already created Image, the image file should be opened.
To open an image

1 Click the Open Image button, Or
Select Open Image File onthe Drive menu

If a remote computer is connected for Data Recovery over Network, the Open Image File dialog box will
appear when you select a place to load the image file from. You may load it from the local or remote
computer.

@ OpenImage File x|

192.168.1.158 v | |c:\Users\IEUser\Documents Test.rdr Il

2 Select the required image file

> An Image object will appear on the Drives panel
Depending whether this is a byte-by-byte or compressed (R-Drive Image compatible), its appearance in
the Drives panelsis different.
Y ou may performall data search, scan, and recovery from this image as it were a regular drive/disk object.
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Orives %
Device/Disk Label Fs Start size "
% Volume{eDa5T3r2-14d5-4047-adfc-38Ted02.7 NTFS 292.53.68 450 ME
w D: - Data NTFs 202,97 68 638,54 GB
Empty Space34 02151 6B 1.6 MB
|| Image: Y:/Disk_Images/SAMSUNG SPO4TTN TW.
v < SAMSUNG SPO4TIN TW100-11 0Bytes 373168
< Partition] NTFs-Test NTFS 2k8 676 GB
<o Partition2 FAT32-TEST FATZ2 676 GB 610 GB
% Partition3 FAT-TEST FATI6 129568 20168
< Partition4 HFS-Test HFS+ 1496 GB 667 GB
< Partitions ExtaFS-Test Bxtd 216368 652 GB
< Partitiont Double NTFS 21568 915 GB
< Marvell 3T Config 1.01
2 PIONEER DVD-RW DVR-219L 1.00
SE
v < WDC WD10EACS-00ZJB0 01.01B01 WD-WCASI0409502 #2USB(0:0) 0Bytes 931,51 6B
@ Y ~ Backup l NTFS 1ME 931,51 GB

2.2.8

Y ou may copy any object inthe Drives panel to any other object, if there is enough space on the target one.
Before Copy object to... becomes enabled on the Create menu, you need to enable writing.

To enable writing,

Object Copy

1 On the R-Studio main panel, select the Tools menu, then Settings, and select Enable Write on the

Settings dialog box.
> The Copy object to... will be enabled on the Create menu.
Now objects can be copied.

Depending on the objects to copy and your tasks, you may do:

Binary (byte to byte copy)

An exact copy of the source object (or a part thereof) to the destination device (from its beginning or a specified
offset). Any object may be copied to any object this way.

To perform a binary copy of an object,

1 Select Copy object to... on the Create menu

2 Select a source and destination objects on the Drives Copy Wizard panel and click the Next button

Drives Copy Wizard

x
Drives Copy Wizard
Drives
Source Destination
Device/Disk Label B Sert Sze A Device/Disk Label B Sent Size A
v H Local Computer Ow=F ~ NTFS-Test NTFS  32KB 6.76 GB
X % SAMSUNG SPO411N ... SO1JJ20XC75851 #0A. 0Bytes 37.31GB O= v FAT32-TEST FAT32 6.76GB 6.19GB
[mEN) ~ NTFS-Test NTFS  32KB 6.76 GB O = H: ~ FAT-TEST FATI6 1295GB 2.01GB
0= G v FAT32-TEST FAT32 6.76 GB 6.19GB [ = volumelcTed18fx HFS-Test HFS+ 1496GB  6.67 GB
[N ~ FAT-TEST FATI6 1295GB 2.01GB [ = HarddiskVolumes Ext4FS-Test Extd 21.63GB  6.52GB
[ < Volume{cTed18fx HFS-Test HFS+ 1496GE 6.67 GB O u ~ Double NTFS 28.15GB  9.15GB
[] < HarddiskVolume§ EadfS-Test  Bad  21.63GE  6.52GB ~ [] < TOSHIBADTOIACA. MHSATLKS — #1SA. OBytes  031.51GB
O U ~ Double NTFS  2315GE  2.13GE [ < Volume{3303cc3n. Recovery NTFS 1MB  300ME
[ % TOSHBADTOIACA., 44HSATLKS  #1SA. OBytes  031.51GB [ < EFl system partitz. FATI2 301ME  100ME
[ < Volumel3303cc3m. Recovery NTFS 1MB  300ME [ < Microsoft reserver 01ME  128ME
[] s EFl system partit> FAT32 301 MB 100 MB == C > System NTFS 529 MB 292.01 GB
[] & Microsoft reserv.x 401 MB 128 MB [] % Volume{ela573f> NTFS  292.53GB 450 MB
= c ~ System NTFS 529 MB 292.01 GB [ %= D: ~ Data NTFS  292.97 GB 638.54 GB
[ s Volume{eDa573fx NTFS  292.53GB 450 MB O Empty Space33 931.51GB 1.69MB
O D ~ Data NTFS  292.97 GB 638.54 GB S Marvell 91 Config 1.01
a Empty Space33 931.51GB 1.6 MB ~ & PIONEER DVD-RW DVR-...
% Marvell 9T Config 1.01 SE
v 2 PIONEER DVD-RW DVR-.. 8 “ MAXTORGLO40J2 A... 362207818367  #2US.. 0Bytes 37.28GB
Qe . [0 <> Empty Space34 S12Bytes 3T286B
Cancel
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3 Select Binary (byte to byte) copy on the Copy Options dialog box, specify copy options, and click the
Next button

Copy options dialog box

€ Drives Copy Wizard

Copy options

Seurce:  [SAMSUNG SPO411N TW100-11 (S011J20XC75851) 37.31 GB (78242976 Sectors) ]

Destination: ‘MA.\TOR 6L090J2 A93.0500 (562207818367) 37.28 GB (78177792 Sectors) ]

@) Binary (byte to byte) copy
Youmay capy any object to any abject,

(®) Copy range
ofet [0 |[sectos v| gmet[o | [Seciors =
[10 Sectors ... 78242975 Sectors] [0 Sectors ... 78177791 Sectors]
Mlsee (772 | [sectors =

[ sectors .. 78177792 Sectors] |

= Copy options
Source

Copy whole object | Select this option if you want to copy the entire source object to the destination one
Copy range Select this option if you want to copy a part of the source object

Offset Specify the offset from which the source object data will be copied to the destination
object

Size Specify the size of the source object data which will be copied to the destination
object

Destination

Offset Specify the offset on the destination object to which the source object data will be
copied

3 View the copy task settings on the Drives Copy Wizard and click the Finish button
Drives Copy Wizard

€ Drives Copy Wizard

Binary disk copy

‘Source: SAMSUNG SP0411N TW100-11
Serial; S01J20XC 75851

e
37.31GB (78242975 Sectors)
AXTOR 6L04072 AS3.0500

Seri 562207818367

BUS: UsE (2)

Sector size: 512 Bytes

Size: 37.28 GB (78177792 Sectors)

ration:  Raw disk copy/restore
SAMSUNG SPD411N TW100-11
37.31GB (75242976 Sectors)
:  IDE/ATA@PriMst
D:  MAXTOR EL040]2 A93.0500 (37.28 GB (78177722 Sectors))

458 seconds

or click the <Back button to edit the copy parameters
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> R-Studio will start copying data from the source object to the destination one.

Smart partition copy

Only partitions can be copied with this option to other partitions or empty spaces. You may change some
parameters of the the copied partition(s) on the destination drive.

To perform a smart partition copy of a partition,
1 Select Copy object to... on the Create menu

2 Select source and destination partitions on the Drives Copy Wizard panel and click the Next button
Drives Copy Wizard

X
Drives Copy Wizard
Drives
Source Destination
Device/Disk Label FS Start Sze A Device/Disk Label FS Start Size A
~ E Local Computer Ok ~ NTFS-Test NTFS  32KB 6.76 GB

~ [ % SAMSUNG SPO411N ... SOTJJ20XC75851 #0A.. OBytes  37.31GB O ~ FAT32-TEST  FAT32 676GB  6.19GB
O - NTFS-Test NTFS 32KB  676GB [ H: ~ FAT-TEST FATIG 1295GB 201GB
@ G v FAT32-TEST  FAT32 G76GE  G.19GE [ < VolumelcTed13fm HF5-Test HFS+  1496GE  6.57GB
[ H: ~ FAT-TEST FATIG 1295GB 201GB [ % HarddiskVolumes Ea4fS-Test  Bad  2163GB  652GB
[ < Volume{cTed18fx HFS-Test HFS:  1496GE  6.57GB O ~ Double NTFS  2815GB 9.13GB
[] % HarddiskVolume§ Bd4dfS-Test B4 21.63GB  6.52GB v [ % TOSHIBADTOTACA.. MHSATLKS  #1SA.. OBytes  93151GB
O < U ~ Double NTFS  2815GB  9.15GB [] % Volume{3303cc5w. Recovery NTFS 1MB  300MB

v [[] % TOSHIBADTOIACA.. 44HSATLKS — #1SA. OBytes  931.51GB [] % EFl system partitx. FAT32 301MB  100MB
[] % Volume{3303ceSr. Recovery NTFS 1MB  300MB [] % Microsoft reservx 21MB 128MB
[] < EFi system partit FAT32 301MB  100MB O c ~ System NTFS  529MB 29201 GB
[ < Microsoft resenvx 1MB 128MB [ % Volume{ea573fx NTFS 29253 GB 450 MB
O c ~ System NTFS  529MB 29201 GB mER ~ Data NTFS 29297 GB 638.54GB
[ = Volumelebes73fx NTFS  29253GB 450MB [0~ Empty Space33 931.51GB 169 MB
M ~ Data NTFS  292.97GB 63854 GB < Marvell 91x Config 1.01
[ <> Empty Space33 931.51GB 1.69 MB ~ I PIONEER DVD-RW DVR-..,

< Marvell 9T:x Config 1.01 Y3}

~ L PIONEER DVD-RW DVR-... v [ <% MAXTORGLO4DI2A.. 562207818367  #2US.. OBytes  37.28GB

2E 2 Empty Space3d Sl2Bytes 328G
Cancel

3 Select Smart partition copy on the Copy Options panel, specify copy options, and click the Next button
Copy options dialog box

€ Drives Copy Wizard

Copy options

Source:  |G: 6,19 GR (12978176 Sectors) |

Destination: |Empty Space34 37.23 GB (78177791 Sectors) |

Q) Binary (byte to byte) copy

You may copy any object to any object.
(® smart partition copy
Smart partition copy. Only partitions can be copied with this option to other partitions or

empty spaces. You may change some parameters of the copied partition(s) on the
destination drive.

Destination

Minimum partition size: 2,04 GB (4280222 Sectors) ]

Maximum partibon size: [37.28 GB (78177728 Sectors) |

O Copy without stretching
@® copy to:
Ereespacebefore: [0 |[svies =
[M0Bvies .. 37835555328 Bviesl |
Partitonsze: (4280222 sedom ¥
[4280222 Sectars ... 78177725 Sectors] 1

— Partition type

O primary (active) O Primary @ Logical

= Copy options
Destination

Copy without Select this option if you want to copy the partition exactly to the destination place
stretching

Copy to: Select this option if you want to change some parameters of the copied partition on
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the destination place

Free space before | Specify how much space will be left empty before the start of the copied partition
Partition size Select this option and specify the new size of the copied partition

Partition type Specify the type of the partition to be copied. Do not change this setting unless you

Primary (Active)/ have serious reasons to do so.
Primary/Logical

3 View the copy task settings on the Drives Copy Wizard and click the Finish button
Drives Copy Wizard

€ Drives Copy Wizard

Smart partition copy

Source: G:
Size: 6.19 GB (12975176 Sectors)

Operation 1of 1
Operation: Copy/Restore parition
Source HDD: SAMSUNG SPO411N TW100-11 (37.31 GB (78242976 Sectors))
Duration: 34 seconds

L Cancel |
or click the <Back buttonto edit the copy parameters

> R-Studio will start copying data from the source partition to the destination place.

Smart drive copy

Only whole drives can be copied with this option to other drives. You may change some parameters of the
copied drives.

To perform a smart drive copy of a hard drive,

1 Select Copy object to... on the Create menu

2 Select a source and destination hard drives on the Drives Copy Wizard panel and click the Next button

Drives Copy Wizard

*
Drives Copy Wizard
Drives
Source Destination
Device/Disk Label s Start Size Device/Disk Label Fs Start Size
~ EH | ocal Computer v E |ocal Computer

v [ % WDCWD7SAA-D0BA. WD-WMA2L2S.. 2DAT.. OBytes T.02GB v [ < \WDC WDTSAA-00BA.. WD-WMA2L28.. #DAT.. DBytes  7.02GB
O F ~ NTFS-Test NTFS  32KB  203GE O=F v NTFS-Test NTFS  32KB  2.03GE
O & v FATI-TEST  FATI2 283GE  203GE 6 v FATI-TEST  FAT2 293GB  203GE
O H: ~ FAT-TEST FATIE 496GE  201GE s H: v FAT-TEST FATIG 496GE  2.01GE
> Empty Space2! 696GB G043 ME [ = Empty Space2! 696GE  G045ME

v [] % TOSHIBADTOIACAI0.. MHSATLKS  #1SA. DBytes  931.516GE v [ & TOSHIBADTOTACAID.. A4HSATLKS  #1SA.. OBytes  931.51GB
[ % Volume{3303ccS7x Recovery NTFS  1MB  300ME [ % Volumel3303ccSTr Recovery NTFS  1ME  300ME
[ % EFl system partition FAT3Z 301ME 100 ME [ % EFl system partition FATI2 301MEB 100 ME
[ % Microsoft reserve.r 41ME 123 ME [ % Microsoft reserve.y 401ME  128MB
O c + System NTFS  529MB 29201 GB O=c + System NTFS  529MB 29201 GB
[ % VolumelebasT3f2.x NTFS  20253GB 450 ME [ = VolumeledaST32.x NTFS  20253GB 450 MB
O D ~ Date NTFS 20297 GB 638,54 GB O + Data NTFS  20297GB 63854 GB
[ > Empty Space28 9315168 1.69MB [ < Empty Space28 931.51GB 159 ME

< Marvell 91xx Confi 1.01 < Marvell 91 Config 1.01

~ L PIONEER DVD-RW DVR-2.. L PIONEER DVD-RW DVR-2..
SE SE

v [] < MAXTORGLOADI2 AS.. 562207818367  #2US. OBytes  3728GB v [ < MAXTOR6LOADIZ AQ.. 56207818367  #2US.. DBytes  37.28GB
[ Empty Space2d Si2Bytes 3728GB [ < Empty Space29 S12Bytes 372868
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3 Select Smart drive copy on the Copy Options panel, specify copy options, and click the Next button

Copy options dialog box

€ Drives Copy Wizard

Copy options

Sourcer | WDC WD75AA-00BAAD 10.09K 11 (WD-WMA2L2883101) 7.02 GB (14726880 Sectors) ]

Destination: [MAXTOR 604012 A33.0500 (562207518367) 37.28 GB (78177792 Sectors) ]

(O Binary (byte to byte) copy
y any ebject to any ebject.

Copying mode

=l Copy options
Copying mode

Copy all partitions | Select this option if you want to copy al partitions to their original places.
onto original places

One partition after | Select this option if you wart to copy the partitions one after another preserving their
another space. If there is empty space between the partitions, it will be omitted. Otherwise it

is Similar to Copy all partitions onto original places.

If Fixed active partition is Selected, the original offset/size of the active partition will be
preserved (in case the loader haslinksto it).

Expand/Shrink Specify this option if you wart to proportionally expand/shrink the selected partitions
partition to whole | {5 occupy the entire target drive.

disk If Fixed active partition is selected, the original offset/size of the active partition will be
preserved (in case the loader has links to it).
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3 View the copy task settings on the Drives Copy Wizard and click the Finish button
Drives Copy Wizard

€ Drives Copy Wizard

Smart drive copy

Source: WDC WD75AA-00BAAD 10.09K11
serial: WD-WMALZ883101
ATA (0)
rsize: 512 Bytes
7.02 GB (14726880 Sectors)
AXTOR 6104012 A93.0500
562207818367
UsB (2)
reize: 512 Bytes
37.28 GB (78177792 Sectors)

ration:  Clear disk
MAXTOR 604012 A93.0500
37.28 GB (78177792 Sectors)
: Uss@oo

1 seconds

n:  Copy/Restore partition

: WDC WD75AA-00BAAD 10.09K 11 (7.02 GB (14726880 Sectors))
MAXTOR 6104032 A93.0500 (37.28 GB (78177792 Sectors))
32KB (64 Sectors)
25 seconds

n:  Copy[Restore partition
: WDC WD75AA-D0BAAD 10,09K11 (7.02 GB (14726880 Sectors))
:  MAXTOR 6L040J2 A93.0500 (37.28 GE (78177792 Sectors))
t: 20.80 GB (43515232 Sectors)

34setonds

n:  Copy[Restore partition

WDC WD75AA-D0BAAD 10.09K 11 {7.02 GB (14726830 Sectors))
:  MAXTOR 6104012 A93.0500 (37.28 GB (78177792 Sectors))

et: 35,23 GB (73873408 Sectors)

25 seconds

n:  Copy boot loader
WDC WD75AA-D0BAAD 10.09K 11 (7.02 GB (14726880 Sectors))
MAXTOR 6104032 A93.0500 (37.28 GB (78177792 Sectors))

Cancel
or click the cancel button to cancel this process.

> R-Studio will start copying data from the source hard drive to the destination one.

2.3 Mass File Recovery

Recovery of multiple files
If you need to recover multiple files you may do it through the following steps:

1 Find and mark all the necessary files
Go to the Find and Mark Mutiple Files topic for more informetion

2 Recover all marked filesin a single file recovery step
Go to the Recover Multiple Files topic for more information

3 Create file recovery lists to manually edit the list of files to recovery
Go to the File Recovery Lists topic for more information

Memory considerations
R-Studio stores information about found files in computer memory. If there are too many files, R-Studio may
run out of it. To avoid this, you have two options:

Recover all files

If you wart to recover data from an erntire file system object (a logical disk, partition, partition image, etc.), you
may use the Recover All Files command from the Drive or shortcut menu. Right click the object in the Drives
panel to access the shortcut menu. A Recover dialog box will appear. Select required restore settings, including
file mask. This command restores unlimited number of files without memory restrictions.
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View file information in steps

As soon as R-Studio nearly runs out of memory, a Too many files... message appears. You may temporally
stop file listing and browse through found files. Then you can resume file listing. Y ou also may skip this file section
and continue file listing.

Inall cases, R-Studio keeps information about the entire file structure.

- Find and M ark M ultiple Files

- Recover M ultiple Files

2.3.1 Find and Mark Multiple Files

If you need to find and mark many files at once, you may do that in the following ways:

By sorting them by their extensions or creation/modification/accessed time
To sort files by their extensions or creation/modification/accessed time,

*  On the Folders panel select the tab
Extensions  to sort the files by thelr extensions
Creation  to sort the files by their creation time

Time

Modificationto sort the files by their modification time
Time

Accessed  to sort the files by their accessed time
Time

= Other ways to sort files by their extensions or creation/modification/accessed time

- Select the disk on Drives panel, select Open Drive Files Sorted By onthe Drive menu, and select the
respective option,

or

- Onthe Drives pandl, right-click the disk and select Open Drive Files Sorted By on the shortcut menu and
select the respective option,

or

- Onthe Folders pandl, right-click the disk letter and select Show Files Sorted By on the shortcut menu
and select the respective option,

> R-Studio will show the sorted files in the Folders and Content panels, showing the path to each file:
Folders panel for files sorted by their extensions

[®] | IPEG Image (jpg)
~ [@) || Internet related files
[®] || Microsoft OutLook Personal Folder (..
v [ || Multimedia Audio
[E . MPEG Layer lll Audio (mp3)
Video

Nindo
[ | | Otherfiles
[0 || W/0EXTENSION

Content panel with files/folders sorted by their extensions
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Contents
Name Path Size Created Modified Accessed Fileld Parentld

[0 % AlbuméArt_{DOFEB343-A4EF-48C... Root/Music/Manu_Chao/ 14542 Bytes 12/4/2012 6:55:38 PM  12/4/2012 6:55:40 PM 12/3/2012 11:0000PM  57(53)  26(1)
[0 % Albumért {DOFEB343-A4EF-48C... Root/Music/Elton_John/ 14418 Bytes 12/4/2012 6:5355 PM  4/27/2008 5:05:46 PM 12/3/2012 11:0000PM  38(32)  26(31)
[0 % Albumért_{DOFEB343-A4EF-48C... Root/Music/Manu_Chao/ 3340 Bytes 12/4/2012 6:55:38 PM 12/4/2012 6:55:38 PM 12/3/2012 11:0000PM  55(51)  26(31)
[ % AlbumArt {00FEE343-A4EF-48C.. Root/Music/Elten_John/ 3186 Bytes 12/4/2012 6:53:55 PM  4/27/2008 5:04:58 PM 12/3/2012 11:00:00 PM 39(33) 26(31)
[ % AlbumArt {6609CAD2-CCFG-4F.. Root/Music/Elten_John/ 7327 Bytes 12/4/2012 6:53:55 PM  4/27/2008 5:10:04 PM 12/3/201211:00:00 PM - 40 (34) 260310
[0 % Albumért {6609CADE-CCFE-4F. 2245 Bytes 12/4/2012 6:53:55 PM 108 5:08:22 PM 12/3/2012 110000 PM  41(35)  26(31)
[0 % AlbumArt {7583564A- 1FD8-41D. 7967 Bytes. 12/4/2012 6:53:55 PM 08 5:10:32 PM 12/3/2012 11:00:00PM  42(36)  26(31)
[0 % AlbuméArt_{75895644-1FD8-41D... Root/Music/Elton_John/ 2243 Bytes 12/4£2012 6:53:55 PM 08 5:09:22 PM 12/3/2012 11:0000PM  43(37)  26(31)
A AlbumArt_{ADF31A58-545E-402... Root/Music/Marley/ 12034 Bytes 12/4/2012 6:53:59 PM 08 6:03:20 PM 12/3/2012 11:00:00PM  T1(64) 5931
A AlbumArt {ADF31A58-545E-402... Root/Music/Marley/ 2780 Bytes 12/4/2012 6:53:59 PM 08 6:03:06 PM 12/3/2012 11:0000PM  72(65)  59(31)
[0 % AlbuméArt {ADBE489E-F38C-494.. Root/Music/Elton_John/ 10136 Bytes 12/4/2012 6:53:55 PM  4/27/2008 5:08:08 PM 12/3/2012 11:00:00PM  44(38)  26(31)
[0 % AlbumArt {AD38420E-F38C-494.. Root/Music/Elten_John/ 2577 Bytes 12/4/2012 6:53:55 PM  4/27/2008 5:07:06 PM 12/3/201211:00:00 PM - 45 (39) 26(31)
[ % AlbumArtSmalljpg Root/Music/Efton_lohn/ 2243 Bytes 12/4/2012 6:53:54 PM  4/27/2008 5:09:22 PM 12/3/2012 11:00:00 PM 37(29) 26031
% AlbumArSmalljpg Root/Music/Marley/ 2780 Bytes 12/4/2012 6:53:59 PM 4/27/2008 6:03:06 PM 12/3/2012 11:00:00PM  70(63)  59(31)
[0 % AlbumArtSmalljpg Root/Music/Elten_John/ 3340 Bytes 12/4/2012 6:55:38 PM 12/4/2012 6:55:38 PM 12/3/2012 11:00:00PM  54(50)  26(31)
% Folderjpg Root/Music/Marley/ 12034 Bytes 12/472012 65359 PM  4/27/2008 6:03:20 PM 12/3/2012 11:0000PM  74(67)  59(31)
O * Folderjpg Root/Music/Manu_Chao/ 14542 Bytes 12/4/2012 6:55:38 PM 112 6:55:40 PM 12/3/2012 11:00:00PM  56(52)  26(31)
O % Folderjpg Root/Music/Eltan_John/ 7967 Bytes 12/4/2012 6:53:57 PM 08 5:10:32 PM 12/3/2012 11:0000PM  53(49)  26(31)
O & IMG_6001.JPG Root/SRECYCLEBIN/ 656192 Bytes 12/4/2012 6:57:49 PM 110 4:17:56 PM 12/3/2012 11:00:00PM  172(116) 146 (31)
O & IMG_6002.PG Root/SRECYCLE.BIN/ 937070 Bytes 12/4/2012 G:3T:49 PM 3/17/2010 411814 PM 12/3/2012 11:00:00PM 173 (117} 146 (31)
O & IMG_6003JPG 1180895 Bytes 12/4/2012 G:5T:49 PM 5/17/2010 4:18:36 PM 12/3/2012 11:00:00 PM 174 (118) 146 (31)
[0 ® Picture 113jpg Root/ 3048786 Bytes  2/24/2009 24233 PM  4/23/200712:1332PM  12/3/2012 11:00:00PM 167 (113) 146 (31)
[0 ® Picture 148jpg 1678083 Bytes  2/24/2009 2:43:12PM  4/23/2007121522PM  12/3/2012 11:00:00PM 168 (114) 146 (31)
M % Dictura 737 inn J0IUSR Bidar  2OAIMNATALEI DM ADIOMTIZINAROM 120N ILAMMOM  1AG (118 14 (31

To return to the conventional view,

* On the Drives panel, right-click the logical disk, select Open Drive Files Sorted By on the shortcut
menu, and select Real File System Structure,
or
On the Folders panel, select Show Files Sorted By on the Drive menu and select Real File System
Structure
or
Click the Real tab

By finding and marking multiple files using the Find/Mark dialog box

You may find and mark all the files on the entire disk by using Mark matched files in the Find/Mark mode option.
Y ou may specify all the necessary search options and mark all the found files. Please note that each find and
mark/unmark operation is independent from previous ones. That is, if a file matches the search criteria, it will be
marked/unmarked regardless of its previous marked/unmarked state.

For example, if you first mark all doc files, and then al t xt files, all doc files remain marked, too. If you then
decide to unmark all files smaller than 2 kB, all doc and t xt files will stay marked except those thet less than 2
kB.

2.3.2 Recover Multiple Files

If R-Studio while recovering files encounters either an already existing file or file with a broken name, normally it
will stop working and ask you what to do with the file. If you recover muitiple files, that may require you answer
a lot of the same questions. You may use Mass File Recovery Options 0N the Recover dialog box to instruct R-
Studio what to do in those cases for all files.

Recover (Advanced) dialog box

| @ Recover x |
Qutput folder: [D:\Recovered Fiesh | B
Main Advanced
File Already Exists -~ Broken File Name. Hidden Attribute
@® prompt @ Prompt @ Prompt
O Rename (O Rename and change | O Remove
p— al invaiid symbols to:  © s
O skio Qe
Ignore file mask Cancel

=IAdvanced file recovery options

File Already Exists These options instruct R-Studio what to do if there already exists a file with the
SaMe name.
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Prompt If this option is selected, R-Studio asks the user what to do for each such file.
It stops file recovery until it receives the answer.

Rename If this option is selected, R-Studio adds aFile ID to the file name. If afile
already exists with the same name and that file ID, a number will be added to th
file name and file ID.

Overwrite If this option is selected, R-Studio overwrites the old file with the new ore.

Skip If this option is selected, R-Studio skips all new files with the same name.

Broken File Name

These options instruct R-Studio wheat to do if afile to be recovered appears to
have an invalid name.

Prompt

If this option is selected, R-Studio shows the standard Broken File Name
dialog box for each file with a broken file name. It stops file recovery urtil it
receives the answer.

Rename and change all
invalid symbols to:

If this option is selected, R-Studio changes all invalid charactersto the
character specified.

Skip

If this option is selected, R-Studio skips all files with broken file names.

Hidden Attribute

These options instruct R-Studio wheat to do if afile to be recovered appears to
have the Hidden attribute.

Prompt If this option is selected, R-Studio asks the user what to do with the attribute.
It stops file recovery until it receives the answer.
Remove If this option is selected, R-Studio removes the Hidden attribute from all files.
Keep If this option is selected, R-Studio keeps the Hidden attribute for all files.
2.3.3 File Recovery Lists

Y ou may create a file containing a list of files and folder found on a disk/partition. Then such file may be manually
edited to specify files to recover and then loaded back into R-Studio. R-Studio will autometically mark the files
inthis list for recovery. Such file lists recovery are very useful, for example, when it is necessary to have such file
lists approved for recovery by someone else who is far away from the computer where R-Studio is running.

You may create file recovery lists for the entire disk or for specific folders. Moreover, you may create a file
recovery list for all files within the disk/folder, or for merked files/folders only.

Creating afile recovery list

To create afile recovery list

1

For an entire disk, select Save File Names to File on the File menu, or

Right-click the uppermost folder (higher than Root, usually the letter or the name of the disk) and select Save
File Names to File onthe shortcut menu.

For a specific folder, right-click the folder and select Save File Names to File on the shortcut menu.
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2 Specify the place to save the file recovery list and other necessary options on the Save Fle Names

dialog box
Save Fle Names dialog box
e Save File Names X

File name: |C:\JsersiTester 1DocumentsRITR Studio\Disk_G.bct | [.e:

save only marked files/folders from the disk.

Save sub folders

o @ urFs O UTF-16LE ] write BOM

Cancel
=ISave File Names options

File name: Specifies file name of the file recovery list.

Save only marked files/ If this option is selected, only marked files will be included into the file recovery

folders from... list.

Save sub folders If this option is selected, sub folders and their files will also be included into the
file recovery list.

File format: Specifies the file format in which localized file/ffolder names will be saved, You
may select either the UTF-8 or UTF-16 codepage. Also you may write a
special BOM header to the file which helps some text editors to understand
which codepage is used.

Structure of a file recovery list file created by R-Studio

An example of such a file:
# PathDelim=\
Files to Delete\
Files to Delete\File_2.pst
Files to Del ete\CQutl ook_recovered_by R Mil. pst
Files to Recover\
Files to Recover\$est2.arc
Files to Recover\$est4.arc
Files to Recover\$est5.arc
Files to Recover\$est6.arc
Files to Recover\$est7.arc
Files to Recover\~$pe Test 2.doc
Files to Recover\Qutl ook. pst
Files to Recover\Qutl ook _recovered_by R Mil. pst
Files to Recover\Picture 113.jpg
Files to Recover\Picture 149.jpg
Files to Recover\Picture 237.jpg
Files to Recover\testl.arc
Files to Recover\test3.arc

Files to Recover\ W pe Test 1.doc
Files to Recover\ W pe Test 2.doc
Files to Recover\ W pe Test 3.doc
Files to Recover\ W pe Test 4.doc
Files to Recover\ W pe Test 5.doc
Files to Recover\ W pe Test 6.doc

:# PathDelim = \ isa parameter specifying a character for path delimitation. Y ou may also specify a Unix-
stile delimiter / .
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:# PathDelim =\
:# PathDelim =/
In addition, the files from the virtual folders Metafil es, ExtraFoundFiles, €tc..., have the following

designations:
Metdfiles: [1/m[localized _name_for_Metafiles]/
ExraFound |///el/[localized_nane_for_ExtraFoundFiles]/
Files:
Other Virtual |///v/ [ ocalized_name_for_C herVirtual Fol ders]/
Folders:

For the English language, that will look like:
/11 m Metafil es\

/11 m Metafil es\ $BOOT

/11 m Metafil es\ $FAT

/11 m Metafil es\ $FATO

/11 m Metafil es\ $FAT1

Editing the file recovery list file

All files included into a file recovery list will be marked when the file will be loaded into R-Studio. So, if you have
some files in the file recowery list that doesn't need to be recowered, just delete them from the list. In addition, you
may use the following marks to specify some options

D+ Mark all files and subfolders within the folder.
o Mark only files within the folder.
D- Unmark the file or all files and subfolders within the folder.

P= Unmark the file or only files within the folder.

processes records in the file consequently. Thet is, if there are the following lines in the file,
:+Files to Del ete\
:-Files to Delete\File_2.pst

thefileFi 1 e_2. pst won't be marked for recovery, while for the lines

:-Files to Delete\File_2.pst
+Files to Del ete\

fileFi1e_2. pst will be.

Please note that records for folders without any marks don't affect the file marking. Thus, for the lines

:-Files to Delete\File_2.pst
Files to Del ete\

fileFile_2. pst will not be marked.

Loading the file recovery list

To load afile recovery list into R-Studio,

*  Select Load File Names from File and Mark on the File menu and select the file.

> R-Studiowill load the file and mark the files accordingly.
2.4  Volume Sets and RAIDs

R-Studio detects and processes valid hardware volume sets and RAIDs like regular drives/volumes.
R-Studio can analyze and recover data from software volume sets and RAIDs. If a software volume set or
RAID is present in your system, R-Studio detects it, and a Volume sets and RAIDs object appears on the
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Drives panel. This object can be searched for files, scanned, and files found on it can be recovered the same way
as from normal drives/volumes.

If, due to hardware failure, a hardware volume set or RAID cannot be accessed, or due to data loss your system
does not recognize a software volume set or RAID, and you know what hard drives were in it, you may create a
Virtual volume set or RAID and processiit like a real software volume set or RAID or hardware volume set or
RAID.

Y ou may find more information on RAID data structure in Wikipedia.

Y ou may turn numerical indexes for objects to distinguish them better while creating virtual RAIDs.

- Volume Sets, Stripe Sets, and Mirrors

- Basic RAID 4 and RAID 5 Operations

- Working with RAID 6 Presets

- Working with RAID6 (Double Xor)

- Working with RAIDs with Parity Delays

- Working with Advanced RAID L ayouts

- Nested and Non-Standard RAID Levels

- Various Disk and Volume M anagers

- Finding RAID Parameters

- Checking RAID Consistency

- Syntax of a Description File for RAID Configurations

- Description Files for RAID Configurations

- Reverse RAIDs

Managing your own RAID layouts

To save your own RAID layout in the presets

1 Click the More... button on Parents tab and select Save on the shortcut menu.
2 Specify the name for the configuration on the Preset name dialog box.

Preset name dialog box

| @ NewBlock RAID Layout .. X

= —
| Cancel
> The new RAID configuration will be saved in the presets
The configurations are stored in the user's RAID layout file. The path and name for thisfile is specified on the
R-Studio Settings dialog box. If no file is specified, R-Studio will ask you to enter the name.

Loading your RAID configuration

If there're objects inthe Parents tab, the preset will be applied to them. If the Parents tab is empty, R-Studio
will search the disks listed in the Drives tab for the parents in the user's RAID layout file. If the search fails, R-
Studio will show the Reference Parents not found message.

To load your RAID configuration
1 Click the More... button on Parents tab and select the preset you want to load

> The new RAID configuration will be loaded
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To edit your own RAID configuration

1 Click the More... button on Parents tab and select Edit... on the shortcut menu

2 Select the required configuration on the Edit Block RAID Layout Presets dialog box.
Edit Block RAID Layout Presets dialog box

| @ Edit Black RAID Layout Presets %

[RaiD5Layout |
Rename

ok

3 Edit the parameters of the configuration and save it
The new configuration parameters will be saved.

Turning Disks On-Line and Off-Line on-the-fly

You may turn the objects in the virtual RAID or volume set on-line and off-line by selecting/clearing the
checkbox on the Parents tab. It may be useful, for exanmple, if you need to see which disk is non-actual in a
RAID 5.

Actually, when you turn an object off-line, R-Studio substitutes it with a Missing Disk or Empty Space object.

Missing Disks and Empty Space

If one partition from a hardware volume set or RAID or software volume set or RAID is absent, due to
hardware failure, for example, you need to add a virtual missing disk or empty space in order to correctly re-
construct the hardware volume set or RAID or software volume set or RAID structure. The missing disk/empty
space should be placed in the same place as the missing partition.

Note: R-Studio does not write anything real on the disk. Missing disks'empty space are virtual objects that do
not affect actual data on the drive.

To add a Missing disk/Empty space object
1 Select a Volume sets and RAIDs object on the R-Studio's Drives panel

2 Right-click in the Parents tab in the right pane and select Add Missing Disk or Add Empty Space on the
shortcut menu or select Add Missing Disk or Add Empty Space on the Create menu. Which object type

is necessary, R-Studio decides automatically.
For the Empty space object, Specify its size on the Add Empty Space dialog box.
Add Empty Space dialog box

@ Empty spacesize X

Space size:

12068
Cancel

> A Missing Disk or Empty Space object will appear in the Parents tab
2.4.1 Volume Sets, Stripe Sets, and Mirrors

To create a Volume set object

1 Click the Create Virtual RAID button and select Create Virtual Volume set
or salect the Create Virtual Volume set onthe Create menu
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> A Virtual Volume set object will appear on the Drives panel

iDers X
Device/Disk Label Fs st Size
|~ B Local Computer
v <o TOSHEADTOIACAIOOMS20ATS0  A4HSATLKS #1SATA., 0Bytes 93151 G8
“ Volume{3303cc57-3edd-4507-872f-x. Recovery NTFS 1MB 300 MB
% EFl system partition v FAT32 301 MB 100 MB
“# Microsoft reserved partition - 401 MB 128 MB
e C v System NTFS 529 MB 292.01GB
< Volumel 0a57312-14d5-4047-adlFc-m NTFS  20253GB  430MB
e D: v Data NTFS 292.97 GB 638.54 GB
Empty Space2] 9315168 169MB

< Marvell 91 Config 1.01
~ b PIONEER DVD-RW DVR-219L 1.00

S E
~ % WDC WD1DEACS-00ZJB0 01.01801 WD-WCASI0409502  #0USB(.. 0Bytes 9315168
@ V. ~ Backupll NTFS 1MB 9315168
~ || Image Files
< ViAVolumeSet\VolumeSetDisk1.bin NTFS 26775 M8
< Vi\VolumeSet\VolumeSetDisk bin 36775 M8

| Virtual Volume sets and RAIDs
[ Virtual volume set 1

2 Drag the required partitions from the Drives panel to the Parents tab

= Other ways to add objects
- Right-click the Parents tab and select the required partition from the shortcut menu,
or
- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you wart to add the partition to.
Note: Objects should be placed in the same order as they were in the original volume set. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

Parents x
loate = AddEmptySpace Remove | Movelp Move Do
N Device/Disk Info/Bus Start/Seril Size

A S YyVolumeSet/VolumeSetDiskl.bin  NTFS. 897.73 MB
B < V/VolumeSet/VolumeSetDisk2.bin 897.75 MB

> The Virtual volume set or RAIDs object can now be processed like regular drives/volumes

If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel.

| Drives. X
Dewcgr'D\sk Label Fs Start Size
v I ocal Computer
Vv < TOSHIBA DTOTACA100 MS20AT750 JAHSATLKS #1SATA2.. 0Bytes 931.51 GB
< Volume(3303cc57-3edd-4307-872f-Gadx. Recovery NTFS 1ME 300 M8
<@ EFlsystem partition A FAT32 301 MB 100 MB
% Microsoft reserved partition A 401 MB 128 MB
“w C. ¥ System NTFS 529MB 292.01 GB
@ Volume{e0a573f2-14d5-4047-adfc-387.x NTFS 292.53 GB 450 MB
e D: v Data NTFS 292.97 GB 638.54 GB
Empty Space2 931,51 GB 169 MB
< Marvell 91 Config 1.01
¥ g PIONEER DVD-RW DVR-219L 1.00
SE
Vv S WDC WD10EACS-00Z)B0 01.01B01 ‘WD-WCASJ0409502 #0 USB (0... 0Bytes 931.51 GB
o Y: v Backupll NTFS 1MB 931.51 GB
v | ImageFiles
“ Y:\VolumeSet\VolumeSetDisk1.bin NTFS 897.75 MB
“ Y:\VolumeSet\VolumeSetDisk2.bin 897.75 MB
V¥ Virtual Volume sets and RAIDs
v [ Virtual volume set 1 NTFS 0 Bytes 1.75GB
“* Direct Volume NTFS 0 Bytes 1.75GB

To create a Stripe set object (RAID 0)

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or select the Create Virtual Block RAID & Autodetect onthe Create menu
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> A Virtual Block RAID object will appear on the Drives panel

|Drives x
/Disk Label Fs Start size
€57-3edd-4507-87.x Recovery NTFS. 1MB 300 MB

- FAT32  301MB 100 MB
@ Mi rved partition  + 401 MB 128 MB
+ System NTES  529M8B 292.01 GB
< Volume{eDa573f2-14d5-4047-adfx NTFS  20253GB  450MB
D ~ Data NTFS  202.97GB  63.54GB
Empty Space21 9315168 1.69MB
IDD/RAIDODisk2.dsk
+0/BOD1.10 0Bytes 373168
IDO/RAIDODiskT dsk
v % Promisel«0JBOD1.10 0Bytes 373168
Empty Space2d S12Bytes  37.31GB
‘e Marvell 91xx Config 1.01
~ 2 PIONEER DVD-RW DVR-215L 1.00
LE
¥ % WDC WDI0EACS-00ZJBD01.01B01  WD-WCASIO400502  #0USB (.. 0Bytes 931.51GB
> ¥ ~ Backup i NTFS M8 931,51 GB
™ Virtual Valume sets and RAIDS
2 Virtual Block RAID 1

2 Select RAID O (Stripe set) on the RAID type
3 Drag the required partitions from the Drives panel to the Parents tab

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the

RAID object you wart to add the partition to.

You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.
Note: Objects should be placed in the same order as they were in the original volume set. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=I Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object inthe RAID

Move Down Click this button to move down the selected object in the RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

The Block size and Offset (in sectors) parameters must be set the same as for the original volume set.
Y ou aso need to specify Block order. You may select it on the Blocks order drop-down or shortcut menu.

If the those parameters are not correct, data on the parents will not be damaged, but they cannot be
recovered.
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Parents i

{2 Virtual Block RAID 1 Hide hint
Drag disks or volumes to the list box to create a RAID set. Alsa you can use the shortcut menu to manage the RAID set.

Add Missing Disk  Remove | Move Up  Move Down || Synchronize Offsets

Device/Disk Info/Bus Start/Serial Size Offset
A % (23] Promise1+0JBOD1.10 - Image 3731GB 0 Sectors
B “ [26] Promise+0JBOD1.10 -> Image 3731GB 0 Sectors.
X 8 RAID Parameters

i (4)? Auto Detect -

RAID type: RAIDO (Stripe set) >
1 Block order for: | Custom -
Parity defay: r d :

First parity:
Number of rows: |2 3
Block size: 64KB ~

Legend:

2 Parity block
[ tvalid block order
[] Not ordered block

[ Current sequence block
7] Parity block of current sequence
[ Apply changes immeciately More... ¥ Appl 1 Member block of selected parity block

> The Virtual Block RAID object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel.

The Description Files for RAID _Configurations topic shows the RAID description file for this RAID
configuration.

Drives. =

Device/Disk Label Fs Start Size
~ E Local Computer
v % TOSHIBA DTOTACATO0MS20A7S0  44HSATLKS #1SATA.. DBytes 9315168
< Volume(3303cc57-3ead-4507-872f % Recovery NTFS  1MB 300 MB
S EFl system partition - FAT32 301 MB 100 MB
< Microsoft reserved partition  + 401 MB 128 MB
- ~ System NTFS 529 MB 29201 6B
< Volume|e0a573f2-14d5-4047-adfc.xr NTFS  20253GB  450MB
D ~ Data NTFS  20297GB 6383468
Empty Space2! 93151G8  1.69MB
~ | Image: Y:/RAIDO/RAIDODisk.dsk
< Promise1+0 1BOD1.10 0 Bytes 373168
~ || Image: V/RAIDO/RAIDODisk! dsk
¥ % Promisel+0JBOD1.10 0 Bytes 373168
Empty Space2d 512Bytes  37.31GB

% Marvell 91 Config 1.01
v 2 PIONEER DVD-RW DVR-219L 1.00

2E
v < WDC WD10EACS-00Z)B0 01.01B01 WD-WCASJ0409502 #0USB (.. 0 Bytes 931.51GB
Vi ~ Backup Il NTFS 1MEB 931.51 GB
Vv Virtual Volume sets and RAIDs
~ I Virtual Block RAID 1 0 Bytes 74,62 GB
Empty Space2d 512Bytes  T.4MB
< Partition] Stripel0) NTFS  T.22MB 7445 GB
Empty Space3d 745068 12378ME

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.

To create a Mirror set object (RAID 1)

1 Click the Create Virtual RAID button and select Create Virtual Mirror
or salect the Create Virtual Mirror onthe Create menu

> A Virtual Mirror object will appear on the Drives panel

Drives 3
Device/Dick Label Fs Start Size
~ EH Local Computer
~ % TOSHIBADTOTACATO0 MS20ATS0  44HSATLKS #1SATA... 0Bytes 9315168
< Volume(3303cc57-3e4d-4507-872fx Recovery NTFS  1MB 300 MB
< EF| system partition - FAT32 301 MB 100 MB
< Microsoft reserved partition = 401 MB 128 MB
w C + System NTFS 529 MB 29201 GB
< Volume{eDa57312-14d5-4047- adfc.x NTFS  20253GB  450MB
w D ~ Data NTFS  20297GB  638.54GB
Empty Space2! 93151G8  1.69MB
< Marvell 91 Config 1.01
~ 2 PIONEER DVD-RW DVR-21L 1.00
Qc
v % WDC WDT0EACS-00ZJB0 0101801 WD-WCASI409502  #0USB (.. 0 Bytes 93151 GB
> V: ~ Backup i NTFS  1MB 9315168
~ || Image Files
< VARAIDI\RAID1Disk!.bin NTFS 897.75MB
< VARAIDTRAID1DiskZ.bin NTFS 897.75 MB

~ Virtual Volume sets and RAIDs
K2 virtual mirror 1
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2 Drag the required partitions from the Drives panel to the Parents tab

= Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,
or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you want to add the partition to.

Parents x|
locate  AddEmptySpace Remove MoveUp MoveDonn | Synchronize Offsets

N Device/Disk Info/Bus  Start/Serial  Size Offset |

A < V:/RAIDV/RAID1Disk1bin  NTFS 897.75MB 0 Sectors
[ < Vi/RAID1/RAIDIDIsk2bin  NTFS 29775 MB 0 Sectors

> The Virtual Mirror object can now be processed like regular drives/volumes

If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives pandl.

Drives x
Device/Disk Label Fs Start Size
~ I Local Computer
v < TOSHIBA DTOTACA100 MS20... 44HSATLKS #1SAT... 0Bytes 931.51 GB
< Volume{3303¢c7-3edd 25w, Recovery NTFS  1ME 300 MB
“@ EFlsystem partition - FAT32 301 MB 100 MB
% Microsoft reserved partitionr 401 MB 128 MB
“w C ¥ System NTFS 529 MB 292.01 GB
“@ Volume{eDa573f2-14d5-40.x NTFS 292.53GB 450 MB
“ D: ~ Data NTFS 292.97GB  638.54 GB
Empty Space2! 9315168 1.69 MB

< Marvell 91 Config 1.01
¥ & PIONEER DVD-RW DVR-219L 1...

QE
v e WDC WDIDEACS-00ZJB0 01.01... WD-WCASIO4095... £0USB... OBytes  931.516GB
@ V: ~ Backupll NTFS  1MB 93151 GB
v || ImageFiles
< VA\RAIDT\RAID1Disk1.bin NTFS 897.75 MB
< VARAIDT\RAIDIDisk2.bin NTFS 897.75 MB
~ Virtual Volume sets and RAIDs
~ | Virtual mirror 1 NTFS  OBytes  S07.75ME
< Direct Volume NTFS  OBytes  BS7.75MB

2.4.2 Basic RAID 4 and RAID 5 Operations

RAID 4 and RAID 5 are much similar. You may create and edit a RAID 4 object the same way as a RAID 5
ore.

To create a RAID 5 object

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or salect the Create Virtual Block RAID & Autodetect onthe Create menu

> A Virtual Block RAID object will appear on the Drives panel

Drives x
Device/Disk Label Fs Start Size
% Microsoft reserved partition v 401 MB 128 MB
G ~ System NTFS 529 MB 292.01 GB
% Volumele0ad73f2-14d5-4047-ax NTFS 292.33 GB 430 MB
D ~ Data NTFS  20207GB 63334 GE
Empty SpaceZi 9315168 1.69MB
v Image: V:/RAIDS/RAIDSDisk3.dsk
v G Promisel+0 JBOD1.10 0 Bytes 3731GB
Empty Space30 512Bytes  3731GB
Empty Space29 3150K8 373168
v Image: V:/RAIDS/RAIDSDisk2.dsk
% Promisel+0JBOD1.10 0 Bytes 3731GB
v Image: V:/RAIDS/RAIDSDisk1.dsk
v < Promisel+0 JEOD1.10 0 Bytes 3731 GB
Empty Space2 S12Bytes  3731GB

% Marvell §1xx Config 1.01
~ (& PIONEER DVD-RW DVR-219L 1.00

QE
v % WDC WD10EACS-00ZJB001.01B0T  WD-WCASIO409502  #0USB... 0Bytes 93151 GB
=Y. + Backup i NTFS  1MB 931.51GB
V' Virtual Volume sets and RAIDs
= Virtual Block RAID 1 v

2 Select RAID 5 on the RAID type
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3 Drag the required partitions from the Drives panel to the Parents tab

=I Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the

RAID object you wart to add the partition to.

You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.
Note: Objects should be placed in the same order as they were in the original RAID 5. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=I Object control buttons

Locate Click this button to locate the selected object inthe Drives
pandl.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object inthe RAID

Move Down Click this button to move down the selected object in the RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

The RAID block size and Offset (in sectors) parameters must be set the same as for the original RAID 5.

Y ou also need to specify Block order for virtual RAID 5. You may select it on the Block order drop-down or
shortcut menu.

If the those parameters are not correct, data on the parents will not be damaged, but files from the RAID 5
cannot be recovered.

Note: You may check how correctly you have reconstructed the original RAID 5. Find a file and preview it.
If the file appears correct, you have created a correct RAID 5 layout.

If your RAID 5 has an unusual configuration, you may create them manually. See Working with Advanced
RAID Layouts for details.
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Drives. x
Dew:er’l]nk Label FS Start Size
~ B Local Computer
v < TOSHIBA DTO1ACA100 MS20AT50 A4HSATLKS #1 SATA2 (3. 0Bytes 931.51 GB
“ Volume{3303cc57-3edd-4507-872f-6ad5ef68209flr Recovery NTFS 1MB 300 MB
% EFl system partition - FAT32 301 MB 100 MB
- 401 MB 128 MB
v System NTFS 529 MB 292.01 GB
“w Volume{eDa573f2-14d5-4047-adfc-387ed02237b% NTFS 292.53 GB 450 MB
e D: ~ Data NTFS 292.97 GB 638.54 GB
Empty Space2l 931.51G8 1.69 MB
v Image: Y:/RAIDS/RAIDSDisk3.dsk
v S Promisel+0JBOD1.10 0Bytes 373168
Empty Space30 512 Bytes I7.31GB
Empty Space2d 150KE T3 GB
v Image: Y:/RAID5/RAID3Disk2.dsk
e P e1+0JBOD1.10 0 Bytes 37.31GB
v I ID5/RAIDSDisk1.dsk
Ve Py 1+0 JBOD1.10 0 Bytes 37.31GB
Empty Space24 512 Bytes 3731GB
@ Marvell 91 Config 1.01
v & PIONEER DVD-RW DVR-219L 1.00
2 E
Vv <@ WDC WD10EACS-00ZJB0 01.01B01 ‘WD-WCASJ0409502 #OUSB(:0) 0 Bytes 931.51 GB
- Y ~ Backupll NTFS 1MB 931.51 GB
Vv Virtual Volume sets and RAIDs
~ {2 Virtual Block RAID 1 0 Bytes 7462 GB
Empty Space34 512 Bytes 7.84 ME
“ Partition RAIDS NTFS 788 MB 7449 GB
Empty Space35 74.50GB 123.78 MB
Parents tab
Parents X
(= Virtual Block RAID 1 hide hint

Drag disks or volumes to the list box: to create 3 RAID set, Also you can use the shortcut menu to manage the RAID set.
te  AddMissingDisk Remove Movelp MoveDown | Synchronize Offsets
Info/Bus Start/Serial Size Offset

RGIEEE

37.3168 0 Sectors
37.3168 0 Sectors
37.31G8 0 Sectors

C RAID Paramet ters
z(];-) Auto Detect ~
1 RAID type: RAIDS -
Block order for: | Left Asynchrenous (Cor v
First parity:
Block size: 64K8 >
I 7
Legend:
{74 Parity block
3 [ nvaid block order
[] Not ordered block
Current sequence block
_

Parity block of current sequence
[ Apply changes immediately More... ¥ Appl Member block of selected parity block

> The RAID 5 object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel.
The Description Files for RAID Configurations topic shows the RAID description file for this RAID
configuration.

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.

Creating and saving your own RAID 5 configuration

You may create and save your own RAID configurations for non-standard RAIDs. You may specify Offset,
Block order/size and Row count. See Working with Advanced RAID 5 Layouts for details.

2.4.3 Working with RAID 6 Presets

R-Studio allows you to create and process RAID 6 layouts. You may use either presets for several RAID 6
layouts, or use your own custom ones.

R-Studio provides presets for the following RAID 6 layouts:
Reed-Solomon

Left Synchronous Left Asynchronous Right Synchronous Right Asynchronous
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(standard), (continuous),

Creating a RAID 6 object from a preset:
We will use the Reed- Solomon (Left Synchronous (standard)) preset as an example.

To create a RAID 6 object
1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or salect the Create Virtual Block RAID & Autodetect onthe Create menu

> A Virtual Block RAID object will appear on the Drives panel

Dew(;r’lllsk Label Fs Start Size
~ E Local Computer
~ < TOSHIBA DTOIACAT00 MS20ATS0  44HSATLKS #1SAT.. 0Bytes 93151 GB
“ Volume{3303cc57-3edd-4507-% Recovery NTFS 1MB 300 MB

= FATI2  301MB 100ME
ition + A01ME  128MB
+ System NTFS  S29MB  29201GB
@ VolumeleDa5T3R2-14d5-4047-.7 NTFS  20253GE  450ME
@ D + Data NTFS  20297GB  63854GB
Empty Space2 931516B  169MB
< Marvell 91 Config 1.01
~ . PIONEER DVD-RW DVR-219L 1.00
SE
~ % WDC WDI0EACS-00ZJBO01.01B0T  WD-WCASIO409502  #D USE ... 0Bytes 931,51 GB
@ V: ~ Backup NTFS  1ME 93151 GB
~ || ImageFiles
% VARAIDERS\img1.bin 897.75 ME
< VARAIDERS\img2bin NTFS 897.75 MB
% VARAIDRS\img3.bin 897.75 MB
< VARAIDERS\img4.bin 897.75 MB
@ VARAIDERS\mg5.bin 897.75 MB

* Virtual Velume sets and RAIDs
I[Z Virtual Block RAID 1

2 Select RAID 6/Reed-Solomon on the RAID type
3 Drag the required partitions from the Drives panel to the Parents tab

= Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,
or
- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you wart to add the partition to.
You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.

Parents tab

Device/Disk

N Si Offset
A < V:/RAIDGRS/img1.bin 207.75 MB 0 Sectors
B e V:/RAIDGRS/img2 bin NTFS 897.75 MB 0 Sectors.
c % V:/RAIDGRS/img3 bin 897.75 MB 0 Sectors.
D @ V:/RAIDERS/imgd bin 897.75 MB 0 Sectors
E % V:/RAIDGRS/img5 bin 897.75 MB 0 Sectors

c D
2 3 )_‘(‘? Auto Detect -
RAID type: RAID6 fReed-Soloman v
7/ 7 Block order for: | Left Synchronous (Stan v
7 Z

12 PD RS 10 11 = .

WW 13 14 15 S

21 Parity block of current sequer
[ Apply changes immediately | More.. Y| | fApgl Member block of selected pari tybm

Note: Objects should be placed in the same order as they were in the original volume set. If this order is
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incorrect, you must change it by dragging the parents to place themin the correct order.

=l Object control buttons

Locate Click this button to locate the selected object in the Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object from the RAID

Move Up Click this button to move up the selected object in the RAID

Move Down

Click this button to move down the selected object inthe RAID

Synchronize Offsets

the RAID

Click this button to make the offsets the same for all objects in

The RAID block size and Offset (in sectors) parameters must be set the same as for the original volume set.

Y ou also need to specify Blocks order (Left Synchronous (standard) for our case) for virtual RAID 6. You may
select it on the Blocks order drop-down or shortcut menu.

If the those parameters are not correct, data on the parents will not be damaged, but they cannot be

recovered.

Note: You may check how correctly you have reconstructed the original volume set or RAID. Find a file
and preview it. If the file appears correct, you have created a correct RAID layout.

> The Virtual Block RAID object can now be processed like regular drives/volumes

If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel. The Description Files for RAID Configurations topic shows the RAID description file

for this RAID configuration.

Drives

Device/Disk Label s

~ E Local Computer
~ % TOSHIBA DTOTACATOD MS20ATS0  44HSATLKS #15AT..

~

< Volume[3303ceST-3edd-4507-x. Recovery NTFS
< EFI system partition - FAT32
eserved partition

+ System NTFS
< Volume{eDa5732- 14d5-4047-.x NTFS
< D: ~ Dete NTFS

Empty Space2]

< Marvell 91xc Config 101

‘2 PIONEER DVD-RW DVR-219L 1.00
@ E

< WDC WD10EACS-00ZJB001.01801  WD-WCASI0409502  $0 USB ..
> V. ~ Backupll NTFS
Image Files
< VARAIDGRS\img1.bin
< VARAIDRS\img2.bin NTFS

% V:\RAIDGRS\img3 bin
< VARAIDERS\imgd.bin
% VARAIDERS\img5.bin

“ Virtual Volume sets and RAIDs
v I{Z Virtual Block RAID 1 NTES

< Direct Volume NTFS

Start

0Bytes
1MB

301 MB
201 M8
529 MB
29253 GB
29297 GB
93151 GB

0Bytes
1M8

0Bytes
0Bytes

Size

931.51 GB
300 MB
100 MB
128 MB
292.01 GB
450 MB
638,54 GB
169 MB

831,51 GB
831.51 GB

897.75 MB
897.75 MB
897.75 MB
897.75 MB
897.75 MB

263GB
2.63GB

x

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page

for details.

244 Working with RAID6 (Double Xor) Presets

R-Studio alows you to create and process RAID 6 Double Xor layouts with the following presets:
X-Code(2)
In addition you may create your own RAID 6 configurations.

EVENODD RAID DP

Creating a RAID 6 (Double Xor) object from a preset:
We will use the EVENODD preset as an example.

Adaptec 3805
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To create a RAID 6 (Double Xor) object

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or salect the Create Virtual Block RAID & Autodetect onthe Create menu

> A Virtual Block RAID object will appear on the Drives panel

Orives %
Device/Disk Label Fs Start Size
v B Local Computer
v < TOSHIBA DTOTACATO0 MS20ATSD  S4HSATLKS #154TA., OBytes 931.51 6B
% Volume(3303ccS7-3edd-4507-87x Recovery NTFS M8 300 M8
<o EFl system pariition - FATI2 301MB 100MB
% Microsoft reserved partition = 4018 128 MB
w C  System NTFS  520MB 29201 6B
% VolumeleDa573(2-14d5-404T-ad.x NTFS 2025368 450MB
D - Data NTFS 292976 632.54GB
Empty Space2] 951GE  189MB

< Marvell 9Tix Config 101
¥ 2 PIONEER DVD-RW DVR-219L 1.00
2 E

v % WDCWDIDEACS-00ZIB00T.01B01  WD-WCASIO409502  #0USB (.. 0Bytes 931.51 GB
@V ~ Backup i NTFS  1MB 931,51 GB

v || Image Files
< YARAIDG2X\RAIDG2X1.bin NTFS 897,75 MB
5 VARAIDG2X\RAIDG2X2 bin 897.75 MB
% YARAIDG2X\RAIDE2X3 bin 897.75 MB
@ VARAID62X\RAID62XA.bin 897.75 MB
S YARAIDE2X\RAIDE2XS.bin 897.75 MB
< VARAIDG2X\RAIDG2XG bin 897,75 MB

v Virtual Velume sets and RAIDs
2 Virtual Block RAID 1

2 Select RAID 6/ Double Xor on the RAID type

3 Drag the required partitions from the Drives panel to the Parents tab

= Other ways to add objects

- Right-click the parents tab and select the required partition from the shortcut menu,
or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you wart to add the partition to.
You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.

Parents tab

Parents X
t

(2 Virtual Block RAID 1 hide hin

| Drag disks or volumes to the list box to create a RAID set, Alse you can use the shortcut menu to manage the RAID set.

cate | AddMissingDisk Remove | Movelp Move Do Synchronize Offsets
Device/Disk Info/Bus Start/Serial Size Offset
% V:/RAID6Z{/RAIDG2X1.bin NTFS. 897.75 MB 0 Sectors.
e V:/RAIDBZX/RAIDE2X2.bin 897.75 MB 0 Sectors
% V:/RAIDBZX/RAIDG2X3.bin 897.75 MB 0 Sectors

/RAIDE2X/RAIDE2 4. bin 897.75 MB 0Sectors
:/RAID6ZX/RAIDG2X5.bin 897.75 MB 0 Sectors
% V:/RAIDEZX/RAIDE2X6.bin 897.75 MB 0 Sectors

Mmoo n®E =z,

E i F | RAD Parameters

B : ] i M Y m
11234 PDPD .. .
g

5 6 7 8 PDPD = e
9 1011 12PDPD~ ~
13 14 15 16 BDPD =

\DApp\th nges immediately

Note: Objects should be placed in the same order as they were in the orlgnal volume set. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=
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2.4,

=I Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object in the RAID

Move Down

Click this button to move down the selected object inthe RAID

Synchronize Offsets

the RAID

Click this button to make the offsets the same for all objects in

The RAID block size and Offset (in sectors) parameters must be set the same as for the original volume set.

Y ou also need to specify Blocks order (EVENODD for our case) for virtual RAID 6 (Double Xor). You may
select it on the Blocks order drop-down or shortcut menu.
If the those parameters are not correct, data on the parents will not be damaged, but they cannot be

recovered.

Note: You may check how correctly you have reconstructed the original volume set or RAID. Find a file
and preview it. If the file appears correct, you have created a correct RAID layout.

The Virtual Block RAID object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel. The Description Files for RAID _Configurations topic shows the RAID description file

for this RAID configuration.

Drives

Device/Disk Label
v B Locsl Computer
v < TOSHIBADTOTACATDOMS20ATS0  #4HSATLKS
<o Volume{3303ccST-3edd-2507-67.7 Recovery
< EFl system partition -

: - System

< VolumefeDaS73f2-14d5-4047-adfr:

D ~ Data
Empty Space2|

Marvell 91x Config 1.01

PIONEER DVD-RW DVR-219L 1.00

2E

WDC WD10EACS-00ZJBO 0101801 WD-WCASI0A09502

> Y ~ Backup I

Image Files

< Y:\RAIDE2X\RAIDG2X 1 bin

% Y:\RAID62X\RAID62X2.bin

S Y:\RAIDE2X\RAIDE2K2.bin

< Y:\RAIDEZX\RAIDE2X4.bin

S Y:\RAIDE2X\RAIDE2XS.bin

< Yi\RAIDGZX\RAIDG2XE,bin

™ Virtual Volume sets and RAIDs
~ [ Virtual Block RAID 1

% Direct Volume

#1SATA..
NTFS
FATZ2

NTFS

NTFS
NTFS

#0USBL.
NTFS

NTFS.

NTFS
NTFS

292,97 GB
931,51 GB

0Bytes
1MB

0Bytes
DBytes

Size

93151 GB
300 MB
100 MB
128 MB
292.01 GB
450 MB
638,54 GB
169 MB

93151GB
93151 GB

897.75 MB
897.75 MB
897.75 MB
897.75 MB
897.75 MB
897.75 MB

3.51GB
351GB

v

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page

for details.

5 Working with RAIDs with Parity Delays

R-Studio allows you to create RAIDs with parity delays (any level that allows that). For example, let us create a
D 5 the parity delays with the following layout:

RAI

Three disks,

- Delay=16

- Block sze: 16 KB

- Offset: 1088 sectors (544 KB)
- Block order: Left Asynchronous (Continuous)
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=l Block order table:

A B C
1 1 2 PD
2 3 4 PD
3 5 6 PD
2 7 8 PD
5 9 10 PD
6 | 11 12 PD
7 | 13 14 PD
8 | 15 16 PD | Delay=16
o | 17 18 PD
10 | 19 20 PD
11| 2 22 PD
12 | 23 24 PD
13 | 25 26 PD
2 | 27 28 PD
15 | 29 30 PD
16 | 31 32 PD
17 | 33 PD 34
18 | 35 PD 36
19 | a7 PD 38
20 | 39 PD 40
21 | 41 PD 22
22 | 43 PD 42
23 | 45 PD 46
24 | a7 PD 48
25 | 49 PD 50 | Pe=16
26 | 51 PD 52
27 | 53 PD 54
28 | 55 PD 56
29 | 57 PD 58
30 | 59 PD 60
31 | 6l PD 62
32 63 PD 64
33 | PD | 65 66
32 | PD | 67 68
35 | PD | 69 70
36 | PD | 71 T
37 | PD | 73 74
38 | PD | 75 76
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39 PD 77 78
40 PD 79 80
41 PD 81 82
42 PD 83 84
43 PD 85 86
44 PD 87 88
45 PD 89 90
46 PD 91 92
47 PD 93 94
48 PD 95 96

To create such RAID 5,

1 Click the Create virtual volume sets or RAIDs button and select Create Virtual Block RAID & Autodetect
or select Create Virtual Block RAID & Autodetect Onthe Create menu
Check that the Apply changes immediately check box is clear on the Parents tab. This will prevent R-Studio
fromtrying to start processing the RAID corffiguration until you specify it completely.

2 Drug the required objects from the Drives pane to the Parents tab and select RAID 5 on the RAID type

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the

RAID object you warnt to add the partition to.

These objects may be hard drives, logical disks, or images. Check that the objects are correctly placed.
Note: Objects should be placed in the same order as they were in the original RAID 5. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=I Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object in the RAID

Move Down Click this button to move down the selected object in the RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID
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Drives X
Device/Disk Label Fs start Size
~ E | ocal Computer
v e TOSHIBA DTOTACAT00 MS20ATS0  44HSATLKS #]1 SAT.. 0Bytes 931.51GB
< Volume(2303ccST-3e4d-4307-. Recovery NTFS  1MB 300MB
% EFl system partition v FAT3Z 301 MB 100 MB
% Microsoft reserved partition v 401 MB 128 MB
e C ¥ System NTFS 529 MB 292.01GB
< Volume{e0a573f2- 14d5-4047-ax. NTFS 292.53 GB 450 MB
e D v Data NTFS 292,97 GB 638.34 GB
Empty Space] 915168 1.69MB

“ Marvell STx Config 1.01
~ . PIONEER DVD-RW DVR-219L 1.00

SE

v < WDC WD10EACS-00Z)B0 01.01B01  WD-WCASJ0409502  #0 USB ... 0 Bytes 931.51 GB
Y v Backupll NTFS 1ME 931,51 GB

~ | ImageFiles
% Y:ARAIDSHP\RAIDSHPDisk1.bin 897.75 MB
% Y:\RAIDSHP\RAIDSHPDisk2.bin 897.75 MB
% Y:ARAIDSHP\RAIDSHPDisk3.bin 897.75 MB

~ Virtual Volume sets and RAIDs
If2 Virtual Block RAID 1

3 Specify the Block size and Offset parameters on the Parents tab
Disregard the Block order field.

4 Specify the parity delay number in the Parity delay control on the Parents tab.
The number of rows will change to 48.

= If necessary, adjust the First parity parameter

By defaullt, this parameter is set equal to Parity delay. By changing it, you may "shift" the block order table.
For example, when the First parity parameter is set as 1 for the RAID 5 of 3 disks with Parity delay of 3.,
the block order table will be the foIIowing:Fi rst parity parameter

A (Y:/RAIDSHP/RAIDSHPDisk1.bin] 3 (V:/RAIDSHP/RAIDSHPDisk2.bin] = (¥:/RAID5HP/RAIDSHPDisk3.bin

; 1 | 2 | ////}"7////
: 3 R0

; 5 % 6
R @ 2N
j/////// Y 9 10

Y 0] 12

g 13 I 14
.15 6 7P
] 47 18 %8

5 Select Left Asynchronous (Continuous) on the Block Order Field and click the Apply button on the
Parents tab

= Virtual Block RAID 1 hide hint
Drag disks or volumes to the list box to create a RAID set, Also you can use the shertcut menu to manage the RAID set.
Locate  Add Missing Disk Rl "I n Synchronize Offsets
N D; Info/Bus Start/Serial Size Offset
A “ V:/RAIDSHP/RAI 1.bin 89775 MB 1088 Sectors
8 % Y:/RAIDSHR/RAIDSHPDisk2 bin 85775 MB 1088 Sectors
c % Y:/RAIDSHP/RAIDSHPDisk3.bin 89775 MB 1088 Sectors
A 5 c ~| RAID Parameters
o u T AT g
¥ 13 14 v 2|
3 15 16 ;//////AE@V//// 7 RAID type: RAIDS -
199 }; ;g %é‘%////////// Block order for; |Left Synchronous (Stan
n 2n 2 TR | Pty
12 gg gg %% First parity: 1 -
B Number of rows: [8 =
u 7 28 VI
15 29 30 W/W lock size: 16 KB o
16 31 i
17 34 WW 33
18 36 i 35
19 38 T 37
20 40 WM////A 39 Ege”d
21 42 e a1 Parity block
2 44 Y 43 [ tnvalid biock order
: oo g ® Do
24 48 WW/// 7 = 2 Parity mn:: f curr
[ Apply changes immediately More... ¥ Appl Member block of selected parity black

> The created Virtual Block RAID 1 object can now be processed like regular drives/volumes

If R-Studio detects a valid file system on this RAID object, a partition object will appear on the Drives
pandl.
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Device/Disk Label Fs Start Size
~ E Local Computer
~ % TOSHIBA DTOTACAI00 MSZ0A750 44HSATLKS #15AT.. 0Bytes 93151 GB
< Volume(3303ccS7-3e4d-4507x Recovery NTES  1MB 300 MB
FAT32  301MB 100 MB
201 MB 128 MB
NTFS  520M8 202,01 GB
< Volume{ea373M2- 14d5-4047-x, NTES  20253GB  450MB
@ D: + Data NTFS  20297GB  63854GB
Empty Space21 93151GB  1.69MB
< Marvell 9Txx Config 1.01
~ 2 PIONEER DVD-RW DVR-219L 1.00

S E
~ < WDC WDI0EACS-00ZJBOO1.01BOT WD-WCASI409502 #0USE.. OBytes  03151GB
V. + Backupl NTFS  1MB 931.51 6B
v || ImageFiles
“ VARAIDSHP\RAIDSHPDisk] bin 897.75 MB
< VARAIDSHP\RAIDSHPDisk2.bin 897.75 MB
% VARAIDSHP\RAIDSHPDisk3.bin 897.75 MB
~ Virtual Volume sets and RAIDs
ual Block RAID 1 NTFS  OBytes  175GB
% Direct Volume NTFS  OBytes 17568

The Description Files for RAID Configurations topic shows the RAID description file for this RAID
configuration.

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.

2.4.6  Working with Advanced RAID Layouts

R-Studio allows you to create and process very complex custom RAID layouts.
Advanced RAID 5
For exanmple, let us create a RAID 5 with the following layout:

- Three disks,
- Block size: 4 KB
- Offset: 32768 sectors (64 KB)

- Block order:

A B C
1 PD 1 2
2 PD 3 4
3 PD 5 6
4 7 PD 8
5 9 PD 10
6 11 PD 12
7 13 14 PD
8 15 16 PD
9 17 18 PD

To create such RAID 5,

1

Click the Create virtual volume sets or RAIDs button and select Create Virtual Block RAID & Autodetect
or select Create Virtual Block RAID & Autodetect onthe Create menu

Check that the Apply changes immediately check box is clear on the Parents tab. This will prevent R-Studio
fromtrying to start processing the RAID corffiguration until you specify it completely.

Drug the required objects from the Drives pane to the Parents tab and select Custom on the RAID type

= Other ways to add objects
- Right-click the Parents tab and select the required partition from the shortcut menu,
or
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- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you wart to add the partition to.
These objects may be hard drives, logical disks, or images. Check that the objects are correctly placed.

=l Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object inthe RAID

Move Down Click this button to move down the selected object inthe RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

< EFl system partition - FAT32 301 MB 100 MB

reserved partition ~ A1ME 128MB
~ System NTFS  529MB  29201GB
< Volume{eDa5T3f2-14d5-4047-adfc-38m NTFS 2925368 450MB
e D: ~ Dats NTFS 2929768 633.54GB
Empty Space2 9315168 1.69MB
% Marvell 91« Config 1.01
2 PIONEER DVD-RW DVR-219L 1.00
S E
v < WDC WDI0EACS-00ZJB0 0101801 WD-WCASIO095.., 0 USB (. DBytes  93151GB
v ~ Backup NTFS  1ME 9315168
v || ImageFiles
e VARAIDSComplex\RAIDSCDisk1 bin 39775 MB
% V:ARAIDSComplex\RAIDSCDisk2 bin 89775 MB
< ViARAIDSComplex\RAIDSCDisk3 bin 897,75 MB

~ Yirtual Volume sets and RAIDs
& Virtual Block RAID 1

3 Specify the Block size and Offset parameters on the Parents tab

Disregard the Block order for field.

4 Manually enter 9 to Number of rows on the Parents tab
The Block order table will expand.

5 Enter the block order in the table on the Parents tab
Use the RAID Sequence window to move from one row to another.

Sequences window

RAID Sequences H
AddEmpty Remove Remave Al

AlBIC Al
ArBIC2 I
AIBIC3 ‘
AdBACA |
AS RS CS |

Using the keyboard: arrow keysto navigate, digit and p keys to enter the block order.
Using the mouse: right-click the cell and select the number or parity from the shortcut menu. If the block
table is too large, you better use the keyboard to enter the digits.
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Parents x

Iz virtual Block RAID 1 hide hint
Drag disks or volumes to the list box to create a RAID set. Also you can use the shortcut menu to manage the RAID set.

Locate | AddMissingDisk Remove | Movelp Move Down || Syndhwonize Offsets

N Device/Disk Info/Bus Start/Serial Size Offset
A % Vi/RAIDSComplex/RAIDSCDisk1.bin 897.75 MB 0 Sectors.
B S V:/RAIDSComplex/RAIDSCDisk2 bin 897.75 MB 0 Sectors.
C S Y:/RAIDSComplex/RAIDSCDisk3.bin 897.75 MB 0 Sectors.

A RAID Parameters

B 3

PD ) S PR
. SP Sp C—

Unknown

i SP SP Parity Of Data
. SP SP Parity OF Al

Reed-Solomon

8 S P S P Remove From Sequence

Auto Detect |+

RAID type: Custom v
Block order for: | RAIDO (Stripe set) -De' v

Parity delay: Not used -

IR NN

s

Create New Sequence order
© SP Sp =
Digits Lol
RAID structure has been changed. Click Apply to commit changes.
Clear Al 4 [l e
[ Apply changes immediately T S % g |block
(@ properties (= parents 0 e
BT
% 17 18
v o0 A
2 B
5 % 27

Corrections: R-Studio will tell you if some digits are not correct. Navigate to the required cell and enter the
correct value. Use the Delete key to clear a cell.

Parents x
I[= Virtual Block RAID 1 hide hint
Drag disks or volumes to the st box to create @ RAID set. Alsa you can use the shorfeut menu to manage the RAID set.
Loc AddMssing Disk  Remove | Movelp MoveDown || Synchronize Offsets

N Device/Disk Info/Bus Start/Serial Size Offset

A % V:/RAIDSComplex/RAIDSCDisk1 bin 89775 MB 32768 Sectors

B V:/RAIDSComplex/RAIDSCDisk2 bin 897.75 MB 32768 Sectors

G Y:/RAIDSComplex/RAIDSCDisk3 bin 897.75 MB 32768 Sectors

RAID Parameters

8 c

2 3 )_: @ Auto Detect =
5 6 RAID type: Custom -
8 9 Block order for: | RAIDO (Stripe sef) -De: v
Parity delay: Notused B
First parity:

4 SP SP SP (e
6 SP SP Sp Block size: 2Ke -

:  Sp Sp sp
s SP Sp SP

Each block number should be used the same number of times (1 time for conventional RAIDs, 2 Parity block
times for RAIDS10/1E) [ nvaiid block order
Data block numbering is nat continusus (same block numbers are missing). 7] Notordered biock

[[] current sequence block
[ Parity block of current sequence

L1 Appiy changes immediately More... ¥ Apoly. Member block of selected parity biock

Clear the table: Right-click the table and select Clear all on the shortcut menu.

RAID structure has been changed. Click Apply to commit changes.
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6 When you finishes entering the information, click the Apply button on the Parents tab

Parents x
|2 Virtual Block RAID 1 hide hint
Drag disks or volumes to the list box to create a RAID set. Alsa you can use the shorteut menu to manage the RAID set.
cte | AddMissingDisk Remove | Move Up =Down || synchronize Offsets

N Device/Disk Info/Bus Start/Serial Size Offset

A <& Y:/RAID5Complex/RAIDSCDisk.bin 89775 MB 32768 Sectors

B % Y:/RAIDSComplex/RAIDSCDisk2 bin 897.75 MB 32768 Sectors

= <& Y:/RAIDSComplex/RAIDSCDisk3.bin 897.75 MB 32768 Sectors

RAID Parameters

=
3 r_? Auto Detect

RAD type: Custom -

Block order for: | RAIDO (Stripe set) -De’ ~

[y
o ®© O kN

: ////// /////:/ 5 Farty delavf:

11 7Ry 12
1 13 14 W e
.15 16 ////// 1 B
s 17 18 7 PB, o

[ Apply changes immediately . v

> The created Virtual Block RAID 1 object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on this RAID object, a partition object will appear on the Drives
panel.

The Description Files for RAID Configurations topic shows the RAID description file for this RAID
configuration.

Drives x

Device/Disk Label 3 Start Size
~ EH Local Computer

~ % TOSHIBA DTOTACA10D MS20ATS0 A4HSATLKS #1SATA... 0Bytes 93151 GB

% Volumel3303cc57-3e4d-4507-872F-. Recovery NTFS 1MB 300 MB

< EFl system partition - FAT32  301MB 100 MB

< Microsoft reserved partition - 401 MB 128MB
w C + System NTFS 529 MB 25201 GB

< VolumeleDa573f2- 14d5-4047-adfc-m. NTES 29253GB  450MB
D + Data NTFS 29297GB  63854GB

Empty Space2! 93151GB  169MB

% Marvell 31xx Config 1.01
~ 2 PIONEER DVD-RW DVR-219L 1.00

2E
~ & WDC WD10EACS-D0ZJB0 01.01801 WD-WCASID09502  #DUSB (.. 0 Bytes 93151 GB
@Y ~ Backup NTFS  1MB 93151 GB
~ || ImageFiles
< YA\RAID3Complex\RAIDSCDiskl.bin 897.75 MB
< YARAIDSCompledRAIDSCDisk2bin 897.75 MB
% YARAIDSComplex\ RAIDSCDisk3.bin 897.75 MB
*~ Virtual Volume sets and RAIDs
~ | Virtual Block RAID 1 NTFS  OBytes 17268
< Direct Volume NTFS  OBytes 17268

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.

Advanced RAID 5
Another example is a RAID with the following layout, similar to that used in Mac Pro internal RAID cards with 4
hard drives.

- Four disks,

- Block size: 512 KB (1024 sectors)

- Offset: 32768 sectors (64 KB)

- Block order:

Sequence 1 Sequence 2 Sequence 3 _

A B C D A B C D A B C D
PD 1 2 PD 3 4 PD 5 6 PD 7 8

As you see, this layout cannot be fit directly into a standard 2D block order table. Still, it's possible to create
such RAID layout using the RAID Sequence window.
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To create such RAID,

1

Click the Create virtual volume sets or RAIDs button and select Create Virtual Block RAID & Autodetect
or salect Create Virtual Block RAID & Autodetect onthe Create menu

Check that the Apply changes immediately check box is clear on the Parents tab. This will prevent R-Studio
fromtrying to start processing the RAID corffiguration until you specify it completely.

Drug the required objects from the Drives pane to the Parents tab and select Custom on the RAID type

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you want to add the partition to.

These objects may be hard drives, logical disks, or images. Check that the objects are correctly placed.

=I Object control buttons

Locate

Click this button to locate the selected object inthe Drives

panel.
Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID
Remove Click this button to remove the selected object fromthe RAID
Move Up Click this button to move up the selected object in the RAID
Move Down Click this button to move down the selected object inthe RAID

Synchronize Offsets

the RAID

Click this button to make the offsets the same for all objects in

rrrrr

Device/Disk Label Fs

v EH Local Computer

v <o TOSHIBA DTOTACAT00 MS20A750 44HSATLKS #1 SATAZ..
“ Volume{3303cc57-3edd-4307-872f-Gad3ef.x Recovery NTFS
ion - FAT32

+ System NTFS
@ Volume{eDaST3f2-14d5-4047- adfc-38TedD.x NTFS
w D: ~ Data NTFS
Empty Space2!
< Marvell 9T Config 1.01
v PIONEER DVD-RW DVR-219L 1.00
s
v % WDC WD10EACS-00ZJB0 01.01801 WD-WCASIOH09502 2D USB (0,
@ Y. ~ Backup i NTFS
v || Image Files
< YARAID_MAC_Pro\RAID_MAC_ProDisk1 bin NTFS
< YARAID_MAC_Pro\RAID_MAC_ProDisk2 bin
< YARAID_MAC_Pro\RAID_MAC_ProDisk3.bin
< YARAID_MAC_Pro\RAID_MAC_ProDiskd.bin

* Virtual Volume sets and RAIDs

2 Virtual Block RAID 1

Start

0Bytes
1 MB

301 MB
401 MB
529 MB
29253 GB
29297 GB
93151 GB

0 Bytes
1 MB

Specify the Block size and Offset parameters on the Parents tab

Disregard the Block order field.

=
Size

93151 GB
300 MB
100 MB
128 MB
292.01GB
450 MB
633,54 GB
1.69MB

83151 GB
931.51GB

897.75 MB
897.75 MB
897.75 MB
897.75 MB

Manually enter 3to Number of rows on the Parents tab and change Block order to Custom

Right-click the RAID Sequence window and select Remove All. Manually enter 3 to Number of rows on

the Parents tab

Right-click Cell 1in the block order table and select Create New Sequence.

Right-click Cell 2 in the block order table and select Add to Sequence, do that for Cell 3, too.

Right-click Cell 4 in the block order table and select Create New Sequence.
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10

11

12

>

Right-click Cell 5in the block order table and select Add to Sequence, do that for Cell 6, too.
Continue those steps for the rest of the table until the RAID Sequence window will have 4 sequences of 3

disks:
Sequences window
(]

RAID Sequences
AddEmpty Remove Remave Al

A1BICT
D1A2B2

c2p2a3
B3C3D2

Select the first line in the RAID Sequence window, right-click Cell 1 in the block order table, and select
Parity of Data.

If any unnecessary sequences appear, right-click themin the RAID Sequence window, and select Remove.
Right-click Cell 2 in the block order table and select 1, do that for Cell 3 selecting 2.

If any unnecessary sequences appear, right-click themin the RAID Sequence window, and select Remove.

Move to the next sequence in the RAID Sequence window and repeat the procedure for cells 4, 5, and

6.
Do that for the rest of the sequences until you fill all cells in the block order table in the Parents tab.

Parents

|

[ Virtual Block RAID 1
Drag disks or vol

lumes to the list box to create a RAID set. Also you can us:

N
A
B
C
D

te | AddMissingDisk Remove | MaveUp Move Down

Device/Disk

< Y:/RAID_MAC_Pr
< Y:/RAID_MAC Pro,

[ = Y:/RAID_MAC_Pro
[2] = ¥:/RAID_MAC Pro,

o/RAID_MAC_ProDisk1bin
/RAID_MAC_ProDisk2.bin
/RAID_MAC_ProDisk3.bin

/RAID_MAC_ProDisks.bin

Synchronize Offsets

e the shortcut menu

Info/Bus

NTFS

to manage the RAID set.

Start/Serial Size

B

‘ RAID Parameters

hide hint

Offset
32768 Sectors
32768 Sectors
32768 Sectors
32768 Sectors

///// o B
1 // // | RAD type: custom -
/ A Block order for: |RAIDD (Stripe set) -De +
/ Parity delay
First parity:
Block size: [see ]

Legend:

Parity block

[ 1nvaid block order
o

%
6%78

[ Apply changes immediately

The created Virtual Block RAID 1 object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on this RAID object, a partition object will appear on the Drives

pandl.
The Description Files for RAID Configurations topic shows the RAID description file for this RAID

configuration.
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|prives x

Device/Disk Label Fs Start Size
|~ EH Local Computer
| v = TOSHIBA DTDIACA100 MS20AT50 AAHSATLKS #1SATA2.. OBytes 9315168
G Volume{3303cc57-3eAd-4507-872f-bad. Recovery NTFS 1MB 300 MB
% EFl system partition - FAT32 301 MB 100 MB

@ Microsoft reserved partition - 401 MB 128 MB
w - System NTFS 529 MB 29201 GB
< Volume|eDa573f2-14d5-4047-adfe-387.x NTFS 292,53 GB 450 VB
@D ~ Date NTFS 202,97 GB 638,54 GB

Empty Space2! 931,51 GB 1,69 M8
| < Marvell 91xx Config 1.01
v 2 PIONEER DVD-RW DVR-219L 1.00
| S E
~ % WDC WD1DEACS-00Z)B0 01.01801 WD-WCASI409502  #0USB (0... OBytes 93151 GB
v ~ Backup I NTFS 1MB 93151 GB
~ || ImageFiles
< VARAID_MAC_Pro\RAID_MAC ProDisk... NTFS 20775 MB
< VARAID_MAC_Pro\RAID_MAC ProDisk... 20775 MB
%@ VARAID_MAC_Pro\RAID_MAC_ProDisk. 897.75 MB
< VARAID_MAC_Pro\RAID_MAC_ProDisk. 897.75 MB
| ¥ Virtual Volume sets and RAIDs
~ | Virtual Block RAID 1 0Bytes 22968
< EF| System Partition FATR2  20KB 200 MB
S HES-Test HFS-Test HFS+ 20002MB  667GB

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.

Advanced RAID 6 Layout
For example, let us create a RAID 6 with the following layout:

- Five disks,

- Block size: 64 KB

- Offset: 0

- Block order:

A B C D E

1 RS 1 2 3 PD
2 4 5 6 PD RS
3 8 9 PD RS 7
4 12 PD RS 10 11
5 PD RS 13 14 15
6 PA PA PA PA PA

where

PD is parity of data;

PA is parity of all;

RS is Reed- Solomon;
Rows from 1 to 5 use two types of error correction: parity of data (xor) and Reed- Solomon. That is, row 1 uses
blocks A1 and E1, row 2 uses blocks D2 and E2, and so on.
Row 6 is used for error correction for columns. Thet is, column A uses block A6, column B uses B6, and so on.
Parity of all is used for error correction.

1 Click the Create virtual volume sets or RAIDs button and select Create Virtual Block RAID & Autodetect
or select Create Virtual Block RAID & Autodetect onthe Create menu
Check that the Apply changes immediately check box is clear on the Parents tab. This will prevent R-Studio
fromtrying to start processing the RAID configuration until you specify it completely.

2 Drug the required objects from the Drives pane to the Parents tab and select Custom on the RAID type

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,
or
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- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you wart to add the partition to.
These objects may be hard drives, logical disks, or images. Check that the objects are correctly placed.

=l Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object inthe RAID

Move Down Click this button to move down the selected object inthe RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

~ Virtual Volume sets and RAIDs
I virtual Block RAID 1

w

Specify the Block size and Offset parameters on the Parents tab
Disregard the Block order parameter.

4 Manually enter 6 to Number of rows on the Parents tab

5 Enter the block order in the table on the Parents tab

Y ou may enter either a block number, or an error correction block of the following types:
PD Parity of data
PA Parity of all
RS Reed- Solomon
SP Spare Part
I Ignore

Note: You should specify an error correction block only when the correct sequence is selected on the RAID
Sequences window.

Sequences window

RAID Sequences n

AddEmpty Remove Remove Al
BEELE
|AzB2capa2
|A3B3CapaEz
| AtBacaDaEL
| AsB5 C3DSES
| 46,85 C6 DB ES
| A1.42 A3 A4 A5 A6
| B1B2B3B4858B6
|cic2cacacsce
| 010203 D4D5 DB
[GEEEET
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Using the keyboard: arrow keys to navigate, digit, and rs, pd, pa, u, i keysto enter the block order.
Using the mouse: right-click the cell and select the number or parity from the shortcut menu. If the block
table is too large, you better use the keyboard to enter the digits.

Parents x
21 Virtual Block RAID 1 hide hint
Drag disks or volumes to the list box to create 3 RAID set. Also you can use the shortcut menu to manage the RATD set.
Locate | AddMissing Disk R L 7| synchronize Offsets
N D Info/Bus Start/Serial Size Offset
A [ % Y/RAID6Comp 897.75MB 0Sectors
B Hwvw RA\DBCDmp NTFS 897.75 MB 0Sectors
c o 897.75 MB 0Sectors
D [ % Y/RAIDEComplex/imgd.bin 897.75 MB 0Sectors
E [ % Y/RAIDEComplex/imgs.bin 897.75 MB 0Sectors
A B C D £ RAID Parameters
2 7 —
. 7 / 1 2 3 7z / {8 mutovetect -
/ r % RAID type: Custom -
2 4 5 F C D q P Block order for: |RAIDO (Stripe set) -De +
5 [
[ Parity delay: :
"SP SP S = P
Unknown P
.
« SP SP S rwom P
Parity OF Al k
s GP SP 0§ e P e
Remove From Seq | 7] Parity block
Creste Nei Sy . 2] tnvaid block order
L P P ) [ Not ordered block.
: Digits Y 1 2 3 4 5 pbexk
AID structur d. Click Apply to comn o " 3 P irrent sequence
Clear All i kelected parity biock
—— ] 120 1% W15
6 17 18 19 2

23
28

%
29

25
30

For the rows:

Select the required row sequence on the RAID Sequences window, select the cell on the RAID table, and
enter the required value. R-Studio autometically generates those sequences when you add RAID parernts.
For the columns and arbitrary sequences:

Y ou need to create those sequences and add the respective blocks to it manually.

To create a sequence: Click Add empty on the RAID Sequences window or select Create New
Sequence on the shortcut menu on the Parents tab.

To add a block to a sequence: Right-click the respective cell and select Add To Sequence on the shortcut
menu on the Parents tab.

Toremove a block to a sequence: Right-click the respective cell and select Remove From Sequence on
the shortcut menu on the Parents tab.

6 When you finishes entering the information, click the Apply button on the Parents tab

Parents x
[[Z virtual Block RAID 1 hide hint
Drag disks or volumes to the list box to create a RAID set. Also you can se the shortcut meny to manage the RAID set.
[ Synchronize Offsets
N Info/Bus Start/Serial Size
A 897.75 MB
8 bin NTFS 807.75 MB
e ¥:/RAIDEComplex/img3.bin 897.75 MB
D :/RAIDBComplex/img4.bin 897.75 MB
3 & :/RAIDEComplex/imgS.b 897.75 MB
A B c D E RAID Parameters
7 2 —
Nz 1 2 3 7 (B wopec o
L % 7 7 /A RAID type Custom &
2 4 5 6 / Block order for: |RAIDD (Stripe set) -De: ~
% % Parity delay: =
7 7 '
1819 PD RS 7
| : % 77
7n
{12 . 10 11
L L % 7
B0k :
) | 13 14 15
vl order
ot o o
] current s
Zv wb\r.kfmrr nt sequer
[ Apply changes mmedately Member block of selected pari tybh:k
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> The created Virtual Block RAID 1 object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on this RAID object, a partition object will appear on the Drives
panel.

The Description Files for RAID Configurations topic shows the RAID description file for this RAID
configuration.

|Drives x
| Device/Disk Label Fs Start Size
| v B Local Computer
v % TOSHIBADTOTACAIO0 MS20ATSD  A4HSATLKS #1SATA... 0Bytes 9315168
< Volume{3303ccS7-3e4d-4507-872.% Recovery NTFS  1MB 300 M8
< EFl system partition - FAT32  301MB 100 MB
w M 401M8 128 MB
@G - System NTES  529MB 29201 6B
< Volumele0as732- 14d5-404T-adlfcr. NTFS  20253GB  450MB
D ~ Data NTFS  20297GB  63834GE
Empty SpaceZi 93151GB 160 MB
| % Marvell 91x Config 1.01
|~ 2 PiONEER DVD-RW DVR-219L 1.00
SE
v < WDCWD10EACS-00ZJBOOT.0B01  WD-WCASI0409502  #0USB(.. O Bytes 9315168
¥ ~ Backupl NTES  1MB 9315168
v || Image Files
< V:\RAIDECompledimg!.bin 897.75 MB
< YV:ARAIDECompledimgZbin NTFS 897.75 MB
< V)\RAID6Compledimg3.bin 897.73 ME
% YARAIDECompledimgd.bin 897.73 MB
| & V:ARAID6Compleximgs.bin 897.75 MB
| v Virtual Volume sets and RAIDs
v | Virtual Block RAID 1 NTES  OBytes 21968
< Direct Volume NTFS  OBytes 21968

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.

24.7 Nested and Non-Standard RAID Levels

R-Studio can work with various nested and non-standard RAID levels. Currently, the following RAID levels are
Supported:

- RAID10 (1+0)
- RAID1E

- RAIDSE

- RAIDSEE

- RAIDGE
2.4.7.1 RAID10 (1+0)

A RAID 10 (or 1+0) is a stripe of mirrors. Its block order can be represented as.
A B C D

1 1 1 2 2
To create a RAID 10 object

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or select the Create Virtual Block RAID & Autodetect onthe Create menu
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>

A Virtual Block RAID object will appear on the Drives panel

Drives X
Device/Disk Label Fs Start size
~ B |ocal Computer
v % TOSHIBA DTD1ACA100 MS20AT750 AAHSATLES #1 SATA.. 0Bytes 931.51 GB
% Volumel3303cc57-3edd-4507-672 Recovery NTFS  1MB 200MB
<@ EFl system partition - FAT32 301 MB 100 MB
“ Microsoft reserved partition - 401 MB 128 MB
- ~ System NTFS 529 MB 292.01GB
< Volume{eDa573f2-14d5-4047-adf.x NTFS 292.53 GB 450 MB
w Dt v Data NTFS 292.97 GB 638,54 GB
Empty Space21 9315168 169MB
< Marvell 9t Config 1.01
v % PIONEER DVD-RW DVR-219L 1.00

QE

~ % WDCWDIDEACS-00ZBOO1.01BOT  WD-WCASIDA09502 2D USB(.. 0Bytes 931.51GB
@ V. + Backupll NTFS  1MB 931.51GB

~ || Image Files

< VARAIDID\RAID10-1.bin 897.75 MB

<

<@ Partition23 512 Bytes 297.75 MB
e VARAIDIO\RAID10-2.bin 897.75 MB
< Partition25 512 Bytes 897.75 MB
< VARAIDIO\RAID10-3.bin 897.75 MB
< VARAIDID\RAID10-4.bin 897.75 MB
~ Virtual Volume sets and RAIDs
2 Virtual Block RAID 1

<

Drag the required partitions from the Drives panel to the Parents tab

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the

RAID object you wart to add the partition to.

Select RAID 10 on the RAID type
You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.
Note: Objects should be placed in the same order as they were in the original RAID 10. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=I Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object inthe RAID

Move Down Click this button to move down the selected object in the RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

The RAID block size and Offset (in sectors) parameters must be set the same as for the original RAID 10.

Y ou aso need to specify Block order for virtual RAID 10. Y ou may select it on the Block order drop-down or
shortcut menu.

If the those parameters are not correct, data on the parents will not be damaged, but files from the RAID 10
cannot be recovered.

Note: You may check how correctly you have reconstructed the original RAID 10. Find a file and preview
it. If the file appears correct, you have created a correct RAID 10 layout.
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Drives _ X
Device/Disk Label FS Start Size
~ EH Local Computer
~ < TOSHIBA DTOTACAT00 MS20A750 44HSATLKS #1SAT.. 0Bytes 9315168
< Volume{3303cc57-3e4d-4507 Recovery NTFS  1ME 300 MB
< EFl system partition - FATZ2 301 MB 100 MB
< Microsoft reserved partition + 401 MB 128 MB
+ System NTFS 529 MB 292.01GB
& Volume{eDaS73f2-14d5-4047.7 NTFS  20253GB  450MB
- D + Dato NTFS  20297GB  63854GB
Empty Space2! 9315168 1.69MB

“ Marvell 9Txx Config 1.01
~ 2 PIONEER DVD-RW DVR-219L 1,00
LE

~ s WDC WD10EACS-00ZJBO 0101801 WD-WCASIO408502 #0USB .. O Bytes 931.51GB
- ¥ + Backup I NTFS  1MB 93151 GB
~ || Image Files
v S VARAIDIO\RAIDTO-1.bin 897.75 MB
% Partition23 S12Bytes 89775 MB
~ S YARAIDIO\RAID10-2.bin 897.75 MB
<% Partition25 512Bytes 80775 ME
G VARAIDIO\RAIDIC-3.bin 897.75 MB
% V\RAIDIO\RAIDTO-4.bin 897.75 MB
~ Virtual Volume sets and RAIDs
~ & virtual Block RAID 1 0 Bytes 17568
Empty Space33 S12Bytes  7.4MB
< Partition! NTFS  7.83MB  7449GE

Parents tab

x
hide hint
1 can Use the shorteut menu to manage the RAID set.
o Sy Offsats
N Device/Disk Info/Bus Start/Serial Size Offset
A <@ Y:/RAIDTO/RAIDIO-Lbin 897.75 MB 0 Sectors
B Y:/RAID10/RAID10-2bin 897.75 MB 0 Sectors
c Y:/RAID10/RAID10-3bin 897.75 MB 0 Sectors
D “ Y:/RAID10/RAID10-4.bin 297.75 MB 0 Sectors
% B & = RAID Parameters
4 (F Auto Detect -
RAID type: RAID10 (140) =
Block order for: | Custom -
Parity delay: ot used :
First parity:
g Number of rows: 1 2
elock size: s1ke ~|
Legend:
7] Parity block
[T tnvalid biock order
[ Net ordered block
Current sequence block
(2 Parity block of current sequence
L [ Apply changes immediately More... ¥ Apply Member block of selected parity block.

> The RAID 10 object can now be processed like regular drives/volumes

If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel.

The Description Files for RAID_Configurations topic shows the RAID description file for this RAID
configuration.

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page

for details.
2.47.2 RAIDLE

RAID 1E is utilizes both the mirroring and striping: data is striped across all drives, as in RAID 0. Additionally, a
copy of each stripe is stored on a different drive, asin RAID 1. Its block order can be represented as.

A B C
1 1 1 2
2 2 3 3

To create a RAID 1E object

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or salect the Create Virtual Block RAID & Autodetect onthe Create menu
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>

2

A Virtual Block RAID object will appear on the Drives panel

Device/Disk Label Fs start Size
~ EH Local Computer
v @ TOSHIBADTOTACAI0D MS20A... |44HSATLKS #1SAT.. OBytes  93151GB
< Volume(3303ccS7-3edd-4507 Recovery NTFS  1MB 300MB
“ EFl system partition ~ FAT32 (30IMB  100MB
ed 01MB 128MB
> C ~ System NTFS  520MB  202.01GB
% VolumeleDa373f2- 14d5-404.7 NTFS  20253GB  430MB
> D: ~ Data NTFS  20267GB  633.54GB
Empty Space2! 9315168 169MB
2 Marvell 9Txx Config 1.01
~ 2 PIONEER DVD-RW DVR-219L 1.00

QE

v % WDC WD10EACS-D0ZJBO 01.018... WD-WCASI0409502 #0USB... OBytes 93151 GB
- Y. ~ Backup I NTFS 1MB 93151 GB

~ || Image Files
“ Y:\RAIDTE\RAIDIEDisk1 bin NTFS 897.75 MB
% YARAID1E\RAIDTEDisk2bin 897.75 MB
% Y:\RAID1E\RAIDIEDisk3.bin 86775 MB

~ Virtual Volume sets and RAIDs
(& Virtual Block RAID 1

Drag the required partitions from the Drives panel to the Parents tab

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the

RAID object you wart to add the partition to.

Select RAID 1E on the RAID type
You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.

Note: Objects should be placed in the same order as they were in the orignal RAID 1E. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=I Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object inthe RAID

Move Down Click this button to move down the selected object in the RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

The RAID block size and Offset (in sectors) parameters must be set the same as for the original RAID 1E.

Y ou aso need to specify Block order for virtual RAID 1E You may select it on the Block order drop-down or
shortcut menu.

If the those parameters are not correct, data on the parents will not be damaged, but files from the RAID 1E
cannot be recovered.

Note: You may check how correctly you have reconstructed the original RAID 1E. Find a file and preview
it. If the file appears correct, you have created a correct RAID 1E layout.
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Drives X
Device/Disk Label £ Start size
~ E | gcal Computer
v < TOSHIBA DTOTACA100 MS20A... 44HSATLKS #1SAT.. 0Bytes 931.51GB
% Velumel3303cc57-3e4d-450r, Recovery NTFS  1MB 300 M8
@ EFl system partition v FAT32 301 MB 100 MB
“ Microsoft reserved partition 401 MB 128 MB
= C ¥ System NTFS 529 MB 292.01GB
@ Volume{eDa573f2-14d5-404> NTFS 292.53GB 450 MB
e D: v Data NTFS 292.97 GB 638.54 GB

Empty Space2] 9315168 1.69MB
% Marvell 91 Config 1.01
~ 2 PIONEER DVD-RW DVR-219L 1.00
SE
v % WDC WD10EACS-00ZJB0 01.01... WD-WCASJ0409502 #0 USB... 0 Bytes 931,51 GB

Y v Backupll NTFS 1MB 931,51 GB
~ || Image Files
% Y:\RAID1E\RAID1EDisk1.bin NTFS 897.75 MB

@ VARAID1E\RAID1EDisk2 bin 897.75 MB
ARAIDIE\RAIDTEDisk3 bin 897.75 MB

¥ Virty, e sets and RAIDs
I Block RAID 1 NTFS  OBytes  132GB
“ Direct Volume NTFS 0 Bytes 132GB
Par x
tual Block RAID 1 hide hint

rag disks or volumes to the list box to create a RAID set. Also you can use the shortcut menu to manage the RAID set.
Locat= | Add Missing Disk » 7 || Synchronize Offsets
N Info/Bus Start/Serial Size Offset
A < Y:/RAID1E/RAID1EDisk1.bin NTFS 297.75 MB 0 Sectors
B % Y:/RAID1E/RAIDTEDisk2.bin 897.75 MB 0 Sectors
c % Y:/RAID1E/RAIDTEDisk3.bin 897.75 MB 0 Sectors
1 % B 1 c RAID Parameters

g(? Auto Detect -

RAID type: RAID IE )

) Block order for: |Sequentiel -
Parity delay: ot used 3
First parity:

Block size: 64KB futh

2 Legend:
[7] parity block
[ 1nvaid block order

["] Not ordered block
Current sequence block

7 Parity block of current sequence
[ Apply changes immediately More... ~ Apply Member block of selected parity block

> The RAID 1E object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel.
The Description Files for RAID Configurations topic shows the RAID description file for this RAID
configuration.
You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page

for details.
2.4.7.3 RAID5E

RAID 5E (where E stands for Enhanced) is a RAID 5 layout with an integrated hot-spare drive, where the spare
drive is an active part of the block rotation scheme. An example of such RAID layout is in the table below:
A B C D

1 2 3 PD

5 6 PD 4

9 PD 7 8
PD 10 11 12
SP SP SP SP
where PD and SP stand for Parity of Data and Spare Part.

gl h] W] NP
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To create a RAID 5E object

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or salect the Create Virtual Block RAID & Autodetect onthe Create menu

..... x
Device/Disk Label FS Start Size
~ E 1ocal Computer
~ % TOSHIBA DTOTACA100 MS20... 44HSATLKS #1SAT. DBytes  93151GB
“ Volume{3303cci7-3edd-4x Recovery NTFS  1MB 300 MB

“ EFlsystem partiion FAT32 301MB  100MB
% Microsoft reserved partition 01MB 128ME
w C ~ System NTFS  520MB  20201GB
% VolumeleDa573f2-14d5-4.x NTFS  29253GB  450MB
w D ~ Data NTFS  202.97GB 63854 GB
Empty Space2! 93151GB 169 MB
% Marvell §Txx Config 1.01

~ 2 PIONEER DVD-RW DVR-219L ...
SE

~ & WDC WD10EACS-D0ZJBO 01.0.. WD-WCASIO409.. #0USB.. DBytes 93151 GB
v ~ Backupll NTFS  1MB 93151 GB

~ || ImageFiles
% V:\RAIDSE\RAIDSEDsk1 bin NTFS 897.75 MB
% V\RAIDSE\RAIDSEDiskZ bin 897.75 MB
% VA\RAIDSE\RAIDSEDisk3 bin 897.75 MB

& VARAIDSE\RAIDSEDiskd.bin 897.75 MB
~ Virtual Volume sets and RAIDs

21 Virtual Block RAID 1

2 Drag the required partitions from the Drives panel to the Parents tab

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the

RAID object you want to add the partition to.
3 Select RAID 5E on the RAID type

You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.
Note: Objects should be placed in the same order as they were in the original RAID 5E. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=I Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object in the RAID

Move Down Click this button to move down the selected object inthe RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

The RAID block size and Offset (in sectors) parameters must be set the same as for the original RAID 5E.

Y ou aso need to specify Block order for virtual RAID 5E Y ou may select it on the Block order drop-down or
shortcut menu.

If the those parameters are not correct, data on the parents will not be damaged, but files from the RAID 5E
cannot be recovered.
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Note: You may check how correctly you have reconstructed the original RAID 5E. Find a file and preview
it. If the file appears correct, you have created a correct RAID 5E layout.

Drives. x
De-nc;r’D\sk Label Fs Start Size
~ 3 Local Computer
v e TOSHIBADTO1ACAT0D... 44HSATLKS #15A... 0Bytes 931.51 GB
‘@ Volume{3303cc57-3e.x Recovery NTFS  1MB 300 MB
% EFl system partition ~ FAT32 301 MB 100 MB

< Microsoft reserved par, 01MB  128MB
el ~ System NTFS  529MB  292.01GB
< VolumeleDa373f2- 14> NTFS  20253GE 450 MB
D - Data NTFS  20297GB 638.54GB
Empty Space2! 93151GB 169 MB

< Marvell 1xx Config 1.01
v b PIONEER DVD-RW DVR-2..

)
2E
v % WDC WDT0EACS-00ZJBO .. WD-WCASIO40.., #0US.. OBytes  931.51GB
v ~ Backupll NTFS  1ME 93151 GB
v | ImageFiles
% VARAIDSE\RAIDSEDis... NTES 897.75 MB
% Y:\RAIDSE\RAIDSEDs.. 897.75 MB
S VARAIDSE\RAIDSEDis... 897.75 MB
< Y:\RAIDSE\RAIDSEDis... 897.75 MB
~ Virtual Volume sets and RAIDs
~ {2 Virtual Block RAID 1 NTES OBytes 210GB
% Direct Volume NTES  DBytes  2.10GB
Parents x
(= Virtual Block RAID 1 hice hint
Drag disks or volumes to the ist box to create 2 RAID set. Also you can use the shortcut menu to manage the RAID set.
Locate | Add Missing Disk ove =Down || Synchronize Offsets
N Devic Info/Bus Start/Serial Size Offset
A < V./RAIDSE/RAIDSEDisk1 bin NTES 80775 ME 0 Sectors
B % V:/RAIDSE/RAIDSEDisk2.bin 897.75 MB 0 Sectors
c < V./RAIDSE/RAIDSEDisk3 bin 897.75 MB 0 Sectors
D % V:/RAIDSE/RAIDSEDiskd bin 89775 MB 0 Sectors
A s < o RAID Parameters
¢ CE Auto Detect -
. ¢ ¢
RAID type RAIDSE -
] 7/ Block order for: [Left Synchranous (Stan ~
2 5 6 4 Parity delay: ed =
% First parity:
3 9 8 Block size: 54Kk8 ~
7
I
1
/ Legend
7 2] Parity block
[T tnvalid block order
5 [ Mot ordered block
¥
a
[ Apply changes immediately More... T Apply ember blo

> The RAID 5E object can now be processed like regular drives/volumes

If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel.

The Description Files for RAID Configurations topic shows the RAID description file for this RAID
configuration.

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.
2.4.7.4 RAID5SEE

RAID 5EE (where E stands for Enhanced) is a RAID 5 layout with an integrated hot-spare drive, where the
gpare drive is an active part of the block rotation scheme. An example of such RAID layout is in the table below:
A B C D
1 2 SP PD
4 SP PD 3
SP PD 5 6
PD 7 8 SP

A|IWIN|PF
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where PD and SP stand for Parity of Data and Spare Part.
To create a RAID 5EE object

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or salect the Create Virtual Block RAID & Autodetect onthe Create menu

> A Virtual Block RAID object will appear on the Drives panel

Drives x
Device/Disk Label Fs Start Size
~ E Local Computer
v & TOSHIBA DTOTACATOD MS2... 44HSATLKS #1SAT.. OBytes  931.51GB
% Volume{3303ccST-3edd-4m Recovery NTFS  1MB 300 MB
S EFl system partiion  + FAT32 301MB  100MB
< Microsoft reserved partitiox 01MB  128MB
@ C ~ System NTFS  520MB  202.01GB
< Volume{eDa573f2-14d5-4x NTFS  29253GB 450 MB
@ D + Dete NTFS  292.97GB 638,54 GB
Empty Space2] 9315168 1.69MB
Marvell 9cx Config 1.01
~ & PIONEER DVD-RW DVR-219L ..

¢

2 E

~ & WDC WD10EACS-00ZJBO 01.0.. WD-WCASIOH09.. #DUSB... DBytes  931.51GB
> V. + Backupll NTFS  1MB 93151 GB

~ || Image Files
< YA\RAIDSEE\RAIDSEEDisk.. NTFS 897.75 MB
S Y:\RAIDSEE\RAIDSEEDisk... 297.75MB
< YVARAIDSEE\RAIDSEEDisk. . 30775 MB
% V:\RAIDSEE\RAIDSEEDisk... NTFS 897.75MB

~ Virtual Volume sets and RAIDs
{2 Virtual Block RAID 1

2 Drag the required partitions from the Drives panel to the Parents tab

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the

RAID object you want to add the partition to.
3 Select RAID 5EE on the RAID type

You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.
Note: Objects should be placed in the same order as they were in the original RAID 5EE. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=l Object control buttons

Locate Click this button to locate the selected object inthe Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object in the RAID

Move Down Click this button to move down the selected object inthe RAID

Synchronize Offsets Click this button to make the offsets the same for all objects in
the RAID

The RAID block size and Offset (in sectors) parameters must be set the same as for the original RAID 5EE.

You aso need to specify Block order for virtual RAID 5EE You may select it on the Block order drop-down
or shortcut menu.
If the those parameters are not correct, data on the parents will not be damaged, but files from the RAID
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5EE cannot be recovered.

Note: You may check how correctly you have reconstructed the original RAID 5EE.
it. If the file appears correct, you have created a correct RAID 5EE layout.

Drives x
Devlear’D\sk Label FS Start Size
v E |ocal Computer
Vv <e TOSHIBA DTOTACA100 MS20AT... 44HSATLKS #1SAT... 0Bytes 93151 GB
“w Volume{3303cc57-3edd-450.7 Recovery NTFS 1MB 300 MB
% EFl system partition B, FAT32 301 MB 100 MB
“ Microsof erved partition v 401 MB 128 MB
e C v System NTFS 529 MB 292.01 GB
< Volumel{eDa373f2-14d53-4047x. NTFS 292,53 GB 450 MB
@ D: « Data NTFS 292,97 GB 638,54 GB
Empty Spaced 9315168 169 MB
% Marvell 91xx Config 1.01
v & PIONEER DVD-RW DVR-218L 1.00
A E
v %@ WDC WD10EACS-00ZJBO 01.01B01 WD-WCASIO409502 #0 USB 0 Bytes 93151 GB
Y ~ Backup Il NTFS 1MB 93151 GB
i Image Files
e Y:\RAIDSEE\RAIDSEEDisk1.bin NTFS 897.75 MB
< Y:\RAID5EE\RAID5EEDisk2.bin 897.75 MB
% Y:\RAID3EE\RAID3EEDisk3.bin 897.75 MB
“ Y:\RAIDSEE\RAIDSEEDiskd.bin NTFS 897.75 MB
¥ Virtu; sets and RAIDs
v & Virtual Block RAID 1 NTFS 0 Bytes 3.51 GB
“w Direct Volume NTFS 0 Bytes 351GB
Parents tab
Parents X
(= Virtual Block RATD 1 hide hint
Drag disks or volumes to the list box to create 2 RAID set. Also you can use the shortcut menu to manage the RAID set.
Locate Add Missing Disk R Synchronize Offsets
N Info/Bus Start/Serial si Offset
A “w# Y:/RAIDSEE/RAIDSEE 1.bin NTFS 897.75 MB 0 Sectors.
B % Y:/RAIDSEE/RAIDSEEDisk2.bin 897.75 MB 0 Secte
G “® Y:/RAIDSEE/RAIDSEEDisk3.bin 897.75 MB 0 Sect
D < Y:/RAIDSEE/RAIDSEEDisk4.bin NTFS 897.75 MB 0 Secte
A B c RAID Parame ters
7 Z@ Auto Detect
L 2 S P RAID type: RAIDSEE b

/

Legend:

[7] parity block

[ ] mvalid block arder

[] Mot ordered block
Current sequence biock

Apply changes immediately More.. ¥

7] Parity biock of current sequence
Member block of selected parity block

>

The RAID 5EE object can now be processed like regular drives/volumes

. Find afile and preview

If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on

the Drives panel.

The Description Files for RAID Configurations topic shows the RAID description file for this RAID

configuration.

You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page

for details.
2.4.7.5 RAID6E

RAID 6E (where E stands for Enhanced) is a RAID 6 layout with an integrated hot-spare drive, where the spare
drive is an active part of the block rotation scheme. An example of such RAID layout is in the table below:

A

B

C

D

E

F

RS

1

2

3

4

PD

5

6

7

8

PD

RS

10

11

12

PD

RS

9
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4 15 16 PD RS 13 14
5 20 PD RS 17 18 19
6 PD RS 21 22 23 24
7 SP SP SP SP SP SP

where RS, PD and SP stand for Reed- Solomon, Parity of Data, and Spare Part, respectively.

To create a RAID 6E object

1 Click the Create Virtual RAID button and select Create Virtual Block RAID & Autodetect
or salect the Create Virtual Block RAID & Autodetect onthe Create menu

..... x
DE‘A{E’D\&\( Label Fs Start Size
~ [ {ocal Computer
v % TOSHIBADTO1ACA100 MS... 44HSATLKS #1SA.. 0Bytes 931.51GB
@ Volume{3303cc57-3eddx. Recovery NTFS 1MB 300 MB
FAT32 301 MB 100 MB
401 MB 128 MB
> System NTFS 529 MB 292,01 GB
“ Volume{eDaS73f2-14d57 NTFS 292.53GB 450 MB
w D: ~ Data NTFS  20207GE 636,34 GB
Empty Space2] 931.51GE  1.60ME

< Marvell 9Txx Config 1.01
~ 2 PIONEER DVD-RW DVR-21.
2E
~ % WDCWD10EACS-00ZJBD0... WD-WCASIO0.. #0US.. OBytes  931.51GB
@ V: ~ Backup I NTFS  1MB 931.51GB
~ || Image Files
% V:\RAIDGE\RAIDGEbin 897.75 MB
< V:\RAIDGE\RAIDEEZ.bin NTFS 897.75 MB

“ Y:\RAIDGE\RAIDGE3.bin 29775 MB
“ Y:\RAIDGE\RAIDGE4.bin 29775 MB
e V:\RAIDGE\RAIDGES.bin 887.75 MB

< Y:\RAIDGE\RAIDES bin 897.75 MB
 Virtual Volume sets and RAIDs
2 Virtual Block RAID 1

2 Drag the required partitions from the Drives panel to the Parents tab

=l Other ways to add objects

- Right-click the Parents tab and select the required partition from the shortcut menu,

or

- Right-click the partition onthe Drives panel, select Add to RAID on the shortcut menu, and select the
RAID object you want to add the partition to.

3 Select RAID 6E on the RAID type

You may either make R-Studio to process your changes immediately or wait until you finish editing the
RAID layout. Select or clear the Apply changes immediately checkbox on the Parents tab. Click the Apply
button to apply the changes when are you through.

Note: Objects should be placed in the same order as they were in the original RAID 6E. If this order is
incorrect, you must change it by dragging the parents to place themin the correct order.

=l Object control buttons

Locate Click this button to locate the selected object in the Drives
panel.

Add Empty Space/Add Missing Disk Click this button to add an empty space or missing disk object
to the RAID

Remove Click this button to remove the selected object fromthe RAID

Move Up Click this button to move up the selected object in the RAID

Move Down Click this button to move down the selected object in the RAID

Synchronize Offsets

Click this button to make the offsets the same for all objects in
the RAID

© 2002...2015 R-Tools Technology Inc.



101 R-Studio Manual

The RAID block size and Offset (in sectors) parameters must be set the same as for the original RAID 6E.

Y ou also need to specify Block order for virtual RAID 6E Y ou may select it on the Block order drop-down or
shortcut menu.

If the those parameters are not correct, data on the parents will not be damaged, but files from the RAID 6E
cannot be recovered.

Note: You may check how correctly you have reconstructed the original RAID 6E. Find a file and preview
it. If the file appears correct, you have created a correct RAID 6E layout.

Drives x
DEVI:AEr'D\Sk Label FS Start Size
~ [ |ocal Computer
Vv % TOSHIBA DTOTACA100 MS20A... 44HSATLKS #1SAT... 0Bytes 931.516GB
‘@ Volume{3303cc57-3e4d-450.x Recovery NTFS 1MB 300 MB
- FAT32 301 MB 100 MB
served partition v 401 MB 128 MB
- System NTFS 529 MB 292.01 GB
< Volume{e0a573f2-14d5-404.7 NTFS 292.53GB 450 MB
D ~ Data NTFS  20207GE 63334 GB
Empty Space2 931.51GE 160 ME

< Marvell 91 Config 1.01
~ & PIONEER DVD-RW DVR-219L 1.00

QE
v % WDC WD10EACS-00ZJB0 01.01B... WD-WCASIO409502 #0 USB .. 0 Bytes 931.51GB
- ¥ + Backup I NTFS 1M 931.51GB
v || Image Files
S V:\RAIDSE\RAIDGET bin 897.75 MB
< Y:\RAIDSE\RAIDBEZ. bin NTFS 897.75 MB
S V:\RAIDGE\RAIDGE.bin 207.75 MB
% Y:\RAIDGE\RAIDGE4.bin 897.75 MB
< V:\RAIDGE\RAIDGES. bin 897.75 MB
< Y:\RAIDSE\RAIDBES. bin 857.75 MB
* Virtual Volume sets and RAIDs
(2 Virtual Block RAID 1 NTFS 0 Bytes 3.01G8
% Direct Volume NTFS 0 Bytes 301G
Parents tab
parents x
= Virtual Block RAID 1 hide hint
Drag disks or velumes to the list b aRAID set, Also you can use the shortcut menu to manage the RAID set.
Locatz | AddMissing Disk  Rem Donn || Synchronize Offsets
N e/l Info/Bus Start/Serial Size Offset
A G V:/RAIDEE/RAIDGE! bin 897.75 MB 0 Sectors
B e V:/RAIDGE/RAIDGE2 bin NTFS 897.75 MB 0 Sectors
C G V:/RAIDE/RAIDGE3 bin 897.75 MB 0 Sectors
D @ V:/RAIDGE/RAIDGEA.bin 897.75 MB 0 Sectors
E < V:/RAIDGE/RAIDGES.bin 897.75 MB 0 Sectors
F S YV:/RAIDGE/RAIDGE.bin 897.75 MB 0 Sectors
A E < b £ 3 RAID Parameters
4 7%’/ 1 2 3 4 W )‘f_% Auto Detect -
Gref G2
,// 7/ RAID type RAIDEE / Reed-Solomor v
2 5 6 8 Biock order for: | Left Synchronous (Stan ¥

Parity delay:

. 10 11 12 PD RS 9
<15 16 PD RS 13 14
20 PD R5 17 18 19
“PD RS 21 22 23 24
'SP SP SP SP sp sp

[ Apply changes immediately

> The RAID 6E object can now be processed like regular drives/volumes
If R-Studio detects a valid file system on the newly created RAID object, a partition object will appear on
the Drives panel.
The Description Files for RAID Configurations topic shows the RAID description file for this RAID
configuration.
You also may check the RAID consistency, if necessary. See the Checking RAID Consistency help page
for details.
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248

Various Disk and Volume Managers

R-Studio can work with objects created by various disk and volume managers. Currertly, the following

managers are supported:
- Windows Dynamic Disks

- Windows Storage Spaces
- Apple RAIDs

- Logical Volume M anager (LVM and LVM 2)

R-Studio can automatically recognize and add their physical components, component images, or the user can
manually add the components when their data is damaged so severely that R-Studio cannot recognize them.

2.4.8.1 Windows Dynamic Disks

R-Studio supports dynamic disks, including Windows software RAIDs, mirrors, and spanned volumes. When
R-Studio detects components from such dynamic disks, it assembles them accordingly.

Windows dynamic disks (RAID5)

A Computer Management
File Action View Help
e am B e B

=T

er M| Volume [ Layout [ Type [ File System [ Status

[ Capacity [ Free Space| % Free

Tellcs (¢ Simple _Basic __NTES Healthy (Boot, Page File, Crash Dump, Primary Partition) 14371 GE_137.34GE 92%
sk S| [5RAIDS-LDM (E)__RAID-3_Dynamic NTES Healthy 14881 GB_12083GB_ 95%)
|| System Reserved Simple Basic  NTFs.

Healthy (System, Active, Primary Partition) 350MB__109MB_ 31%
Windows Software RAIDS
[ >

nnnnn RAID5-LDM (E)
7440 GB NTFS

Healthy

asic System Reserved @
149.05 GB 350 MB NTFS 148.71 GB NTFS
Online

Healthy (System, Active, Primary Partit || Healthy (Boot, Page File, Crash Dump, Primaryl

Parents of Windows Software

Actions
Disk Ma... =
More... ¥

RAID |

Dynamic RAID5-LDM (E)
7441 GB 7440 G NTFS
Online Healthy

8 Disk 3

Dynamic RAID5-LDM (E)
7A41GB 7440 GB NTFS
Ol Healthy

>

<[m > || M Unallocated Wl Primary partition [ RAID-5 volume

R-Studio autometically detects components form dynamic disks and creates those dynamic disks autometically.
At the same time, R-Studio gives access to the parents of the dynamic disks (hard drives and images).

Windows dynamic disks (RAID5) in R-Studio

Drives. X
Device/Disk Label Fs Start Size
~ B Local Computer
ORIGEENG  FOATA (Primary Masten 0 Bytes 7453 GB
1007 KB 7440 GB
Parents of Windows 127 MB
< TOSHIBA DTOTACAI00 MS20A750  44HSATLKS | Software RAIDS 931.51 GB
< ST380013A5 3.05 3VAMHMS
% Disk2-01
< Microsoft reserved partition
< ST3B0815AS4.AAB 5QZ5GPE) #3SATA2 (3:0)
% Disk1-01 1007 KB 74.40GB
< Microsoft reserved partition 127MB

S Marvell $Tix Config 1.01
‘2 PIONEER DVD-RW DVR-213L 1.00

Windows Software RAIDS

System Volume sets and RAIDs.
T 8 ve RAIDS-LDM ___ NTES 0 Bytes 148.81 GB I
~ Parent LDM Components
= volume-01 0 Bytes 148,81 GB

Also, R-Studio autometically detects inconsistent components of dynamic disks and marks them accordingly.
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Windows dynamic disks (RAID5) with unsynced parent

Drives - X
Device/Disk Label Fs Stert Size
~ [ Local Computer
v %e ST380215A 3.AAD RXZEENG 20 ATA (Primary Master) 0 Bytes 7453 GB
% Disk3-01 - LDM UNSYNC 1007 KB 7440 GB
% Microsoft reserved partition 1.02 M8 127 MB

“w TOSHIBA DTOTACAT00 MS20A750  44HSATLKS #1 SATAZNRY) 0Bytes 931.51 GB
v S ST380013AS3.05 3VAMHMSB #2 SA Unsynced |)r|\t of 74.53GB
@ Disk2-01 Windows Software RAIDS | 744068
- 127 MB

% Microsoft reserved partition .
v S ST3B0B1SAS 4.AAB 5QZ5GPE) #3 SATA2 (3:0) 0 Bytes 7453 GB

% Disk1-01 1007 KB T440GB
“ Microsoft reserved partition 102 MB 127 MB

% Marvell 91 Config 1.01
~ (2 PIONEER DVD-RW DVR-21L 1.00
SE
 System Volume sets and RAIDs
12 Velumel RAIDS-LDM  NTFS 0Bytes 14831 GB
 Parent LDM Components

2.4.8.2 - vo‘\”/"\iiﬁn dows Storag emépaces

0Bytes 148.81 GB

Storage pools and spaces is a new storage technology, first introduced in Windows 8 and Windows Server
2012, that allows the user to combine various (not always smilar) hard drives into a kind of a RAID or
compound volume. Firgt, the hard drives are combined into a storage pool, then several storage spaces with
striping (similar to RAIDO), mirroring (similar to RAID1), and parity (smilar to RAID5) can be created in that
storage pool. Y ou may read more about storage pools and spaces in the Microsoft's Storage Spaces: FAQ.
R-Studio supports Windows Storage Spaces created by Windows 8/8.1 and Windows 10.

When drives from a storage pool are connected to a Windows computer, it autometically detects them and

assenbles storage spaces accordingly.

Storage spaces

| @ < | ThisPC

PR e
‘ . B
M a=l P s a B
8 Syste| operties

Properties Open Rename  Access Map netwark Add a network
- drive~ location

Open
media Settings [ Manage

« « A B, ThisPC v o

ComanErs "~ Folders (6)
R-Studio
Win10 Desktop
Windows3
I Deskiop J\ Music
G OneDrive
R Tester? ~ Devices and drives (6)
I ThisPC o SysenC)
==
[ bek (bck-toshil T~ 38.5 GB free of 292 GB
[ Deskiop Storage space 1 (F) Storage space 2 2M (H:)

t:
3 Ty 10.2 GE free of 14.8 GB .y 49,1 GB free of 53.8 GB bl 10.2 GB free of 14.2 GB
ds

-

13items  1item selected

v

Storage pools and spaces can be managed using the Storage Spacéé itemin the Control Panel.

© 2002...2015 R-Tools Technology Inc.



http://windows.microsoft.com/en-us/windows-8/storage-spaces-pools#
http://windows.microsoft.com/en-us/windows-8/storage-spaces-pools#
http://windows.microsoft.com/en-us/windows-8/storage-spaces-pools#

Data Recovery Using R-Studio 104

Storage spaces

£ Storage Spaces

Simple (ne resiliency)
8

1506
- Using 5.25 GB pool capacity

Storage space 3P (G}
Parity
540GB

- Using 9.00 GB pool capacity

Two-way mirror

15.0GB
~ Using 10.5 GB pool capacity

<

Physical drives

SanDisk Extreme 2 USE De...
Attached via USB

sy 307 %used

=V Droviding 28.5 GB pool

capacity

Attached via USE
~>5 315 %used

Providing 285 GB pool
capacity

Attached via USB
“o5 307 %used

Providing 285 GB pool
Filk History capacity

o

BitLocker Drive Encryption

1 & « Systemand Security » Storage Spaces vy
Control Panel Home
& Create a new pool and storage l Storage pool
space
I
Using 26,5 GB of 85.5 GB poal capacity
~  Storage spaces
Storage space 1 (F:) @ ox

Storage space 2 2M (H) @ ox

SanDisk Extreme 3USB De... @ OK

SanDisk Extreme 1USB De... @ OK

h Control Panel

QoK

View files

R-Studio autometically detects disks from storage pools and creates storage pools and spaces autometically. At
the same time, R-Studio gives access to the parents of the storage spaces (hard drives and images).

Storage spaces in R-Studio

|Drives ) :
Device/Disk Label Fs Start Size
4 (8 Local Computer

4 < SAMSUNG HDG421] 14401110 STAFIIMQ400283 # SATA2 (2., 0Bytes 596.17 GB
< Volume|d14cDeSa-dbfd-11e2-be5-E06e516e6963 NTFS 1M8 350 MB
@ C System NTFS 351 MB 19497 GB
w D Data NTFS 19531 GB 400.86 GB

% Misft Storage Space 0.1 {a872ad26-0201-11ed-bf2F-... | #3 Local (0:0) 0Bytes 2068

S GPTPartd - 1M8 128 MB
@ F v st NTFS 129MB 19.87 GB

4 <o Msft Storage Space 0.1 ~ {ed381de3-0b34-11ed-b... #4 Local (0:0) 0 Bytes 30GB
< GPTPartd - 1MB 128 MB
[=a ~ Storage space NTFS 129 MB 29876GB

4 e Msft Storage Space 0.1 ~ {aB72ad6d-0a01-11e4-bf2F-.. #6 Local (0:0) 0Bytes 82GB
% HarddiskVolumed1 - 1MB 128MB
S b v ss2 NTFS 129MB 8187 GB

2 PLO!:EERDVD'RW DVR-219L 1.00

("4 < SanDisk Extreme 0001 X 0432b0fb5 #1USB(@0)  0Bytes 20.22G8

< Storage pool 129MB 2610 GB
% Microsoft reserved partition - 17kB 128MB

4 % SanDisk Extreme 0001 043261002 #2USB(0:0)  0Bytes 292268
% Storage pool 129MB 2910 GB
% Microsoft reserved partition - 17KB 128 MB

4 e SanDisk Extreme 0001 0dGbedtcd #5USB(0:0)  0Bytes 20.22GB
= Storage pool 129MB 20,10 G

\ % Microsoft reserved partition / - 17KB 128 M8

R-Studio shows broken storage spaces in pink.
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Broken storage spacesin R-Studio

Drives B x
Device/Disk Label Fs Start Size
4 18 Local Computer
4 % SAMSUNG HD6421) 1AA0T110 STAFJIMQ400283 20 SATAZ (2... 0 Bytes 596.17 GB
% VolumeldTdcOeSa-4bf9-11e2-bebs-806ebfGe5963 NTFS 1M8 350 MB
e - System NTFS 351M8 19497 GB
D - Dita NTFS 19531 GB 40086 GB

[ Msit Storage Space 0. Broken storage spaces [j36-0401-11ed-bief-.. #3 Local (©:0) 0Bytes 20GB

= GPTPar) ~ 1M8 128MB
e GPTPartl - S5t NTFS 129MB 198768
- (ed381de3 #4Local (00) 0 Bytes
- 1M8
~ Storage space NTFS 129MB
2 0Bytes
“ GPTPartd 1M8
< GPTPartl NTFS 129MB 218768
4, PIONEER DVD-RW DVR-219L 1.00
QE
< SanDisk Extreme USB Device
4 % SanDisk Extreme 0001 043260b5 21USB (000 0Bytes 202268
< Storage pool 129MB 201068
S Microsoft reserved partition - 17KB 128 MB
4 < SanDisk Extreme 0001 043201002 £2USB (0:0)  0Bytes 202268
< Storage pool 129MB 201068
< Microsoft reserved partition - 17KB 128MB

If recognized parents of a storage space are added to R-Studio (including disk images), R-Studio autometically
adds themto their respective storage spaces.

When storage space parents are such damaged that R-Studio cannot recognize them as parents of broken
storage spaces, you may add them manually. Right-click the required storage space, select Add missing disks on
the shortcut menu and select the required object(s) on the Add missing disks dialog box.

Add missing parent dialog box

| @ Add missing disks x|

Missing disk 0: SanDisk Extreme 2 USE Device (size; 28,50 GE)

[Choose correspondent disk] g

Missing disk 1 SanDisk Extreme 3 USE Device (size; 28,50 GE)

Cancel
Y ou should place the objects on their correct places.
R-Studio shows such storage spaces in blue:

Storage spaces with added parents in R-Studio

Drives X
Device/Disk Label s Start Size
| 4 % Local Computer
4 5 SAMSUNG HD642)) 1AA01110 STARIIMOA00283 20 SATA2 (2... 0Bytes 596.17GB
% Volume{d14c0e5a-4bf3-11e2-be65-B06e6f6=6963 NTFS 1M8 350 M8
@ C ~ System NTFS 3518 19497 GB

@ D: > Data NTFS 19531GB 400.85 GB

4 % Msft Storage Space 0.1 Storage spaces With |y 5,01.11e4-bf2r-.. #3Local (0:0) 0Bytes 2068

manually added

> GPTPartd inrs 1M8 128 MB
w GPTPart] RS NTFS 129 M8 19.67 6B
~ {ed321de3-0b34-11e4-b30.., #4 Local (0:0) 0 Bytes 3068
“ GPTPartd - 1m8 128 MB
< GPTPart] ~ Storage space NTFS 129 MB 29.87 6B
0Bytes 8268
< GPTPartd 1MB 128 MB
% GPTPart] 52 NTFS 129 ME 81.67 GE
4 L PIONEER DVD-RW DVR-219L 1.00
AE
4 & SanDisk Extreme 0001 043260165 S1USB(00)  0Bytes 2022 6B
% Storage pool 129 MB 20.10 6B
& Microsoft reserved partition ~ 178 128 MB
4 % SanDisk Extreme 0001 023 Manually added storage |8 (00) 0 Bytes 202268
< Storage pool Spacaparant 120 MB 29.10 GB
< Microsoft reserved parttion - 1768 128 MB
Image Files
4 % DAR-Studio\Storage_Space\SanDisk Extreme 0D... 292268
< Microsoft reserved partition 178 128 MB
< Storage pool 129 MB 29.10 6B

2.4.8.3 Apple RAIDs

OS X can create severa software RAIDs from disks connected to a Mac computer: RAID1 (Mirror set),
RAIDO (Stripe set), and Concatenated disk set.
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Apple RAIDO example

§ VY

2 640.14 GB Hitachi HTS54... |
[ZHD

o ST380215 A Media.dmg
& VirtualBox-4.2.14-8664
& SOftRAID 4.5.2.dmg

RAID Set Name:

Format

RAID Type
RAID Set Size: 7.37 GB

To delete a selected RAID set, click Delete.

106

|| 4.03 GB UFD 2.0 Silicon-.

O 4.03 GB UFD 2.0 Silicon-
— ” = 7.37 GB - "Test Mac RAID 0" - Striped RAID Set
|_|7.37 GB Test Mac RAID 0

_ Test Mac RAID 0 3.68 GB - RAID Slice (disk1s2) =)

3.68 GB - RAID Slice (disk2s2) a

Disk Description : Apple RAID
Set Name : Test Mac RAID 0
Type : Striped RAID Set

Version : AppleRAID version 2.0

Total Capacity : 7.37 GB (7367163904 Bytes)
RAID Status : Online
Number of Slices : 2

R-Studio automatically detects disks from Apple RAID sets and creates their virtual RAIDs automatically. At
the same time, R-Studio gives access to the individual members of the Apple RAID sets (hard drives and
images).

Apple RAIDs in R-Studio

Drives - %
Device/Disk Label Fs Start Size
4 18 Local Computer
4 < TOSHIBA DTOTACA100 MS20A750 J4HSATLKS #0 SATA2 (... 0Bytes 93151 GB
% Volume{3303cc57-3eAd-4507-872f 6adSef6R209fF Recovery NTFS 1M8 300 MB
% EFl system partition - FAT32 301 B 100 MB
% Microsoft reserved partition - 01 M8 128 MB
@ - NTFS 529 MB 292.01 6B
< VolumeleDa573f2-14d5-4047-adfc-387ed02237b% NTFS 29253 GB 450MB
> D ~ Data NTFS 20297 GB 53354 GB
Empty Space22 93151 68 169 MB
% Marvell 91xx Config 1.01
4 b PIONEER DVD-RW DVR-21L 1.00
2
“ UFD 205licon-PowerdG 1100 “AAODCODOD0000485 \#1USB (0:0)  0Bytes 37568
% Raid Partition 1 s 200.02 MB 34368
< Booter Boot 05X s+ 363 GB 128 ME
= F - AT32 08 200 MB
<o UFD 2.05ilicon-PowerdG 1100 AAQDODOD0D0D48S 2USE (@:0)  0Bytes 37568
< Raid Partition 2 200.02 MB 34368
< Booter Boot 05 X Fs Ry AT
o - FaTaz
4 System Velume sefs and RAIDS —
(5 Tect Mac RAID O Test Mac RAID 0 HEse J© 0Bytes 6.86 GB
R-Studio shows broken Apple RAIDs in pirk.
Broken Apple RAIDs in R-Studio
Drives
Device/Disk Label 3 Start Size
4 18 Local Computer
4 < TOSHIBA DTOTACA100 MS20A750 44HSATLKS 20 SATAZ (3... 0 Bytes 931,51 GB
% Volume[3303ce37-3e4d-4507-872F 5ad3ef68200F Recovery NTFS 1MB 300 MB
%o EFl system partition - FAT32 301 M8 100 MB
% Microsoft reserved parttion - 401M8 128 MB
@ C - NTFS 529 M8 20201 GB
< VolumeleDa573f2-14d5-404T-adfc-387ed0223TH NTFS 29253 GB 450MB
@D - Dats NTFS 292.97GB 63854 GB
Empty Space2d 9315168 1,69 MB
-
% Marvell 91xx Config 1.01
4 (2 PIONEER DVD-RW DVR-219L 1.00
2
4 S UFD 20Silicon-PowerdG 110D AAODODO00000425 21USB(00) 0 Bytes 37568
% Raid Partition 2 20002 MB 34368
< Booter Boot 05 HES- 3.63G8 128 ME
w F - K8 200 MB
4 System Volume sets and RAIDs —
| Iac RAID 0 {Incomplete, missing disks] | 6866

o RAID D B |

If recognized members of a Apple RAID are added to R-Studio (including disk images), R-Studio autormetically
adds them to their respective Apple RAIDs.

When Apple RAID members are such damaged that R-Studio cannot recognize them as members of broken
Apple RAIDs, you may add them manually. Right-click the required Apple RAID, select Add missing disks On
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the shortcut menu and select the required object(s) on the Add missing disks dialog box.
Add missing disk dialog box

& Add missing disk x
Missing disk 0: |UFD 2.0Silicon-Power4G 1100 (AA0DDD0000000485) - size: 3.75 GB v
pe

Y ou should place the objects on their correct places.
R-Studio shows such Apple RAIDs in blue:

Apple RAIDs with added members in R-Studio

[prives _ i ) ) ) x‘
Device/Disk Label Fs Start Size
4 18 Local Computer

4 < TOSHIBA DTOTACATO0 MS20A750 A4HSATLKS 20SATA2 (.. 0Bytes 9315168
“ Volume{3303ccST-3e4d-4307-8721 Cad ef682007F Recovery NTFS 1M8 300M8
< EFl system parttion - FaT32 201 M8 100 M8
% Microsoft reserved partition - 401MB 128 MB
- B NTFS 529 M8 2920168

@ Volume{ea573f2-14d5-404T-adfc-337ed02237hS} Manually added Apple ps2.53 GB 450MB
e D: ~ Data RAIDOmemih o b92.97 GB 638,54 GB
Empty Space20 9315168 1,69 M8

- Image: D:/R-Studie/MacRAIDO/MacRAIDO- 1-bad.rdr

4 @ UFD 2.05ilicon-PowerdG 1100 AADDODCOO0000485 #1USB (G:0)  0Bytes 3.75GB
- 3.75GB
G EFl System Partition FAT32 20KB 200 MB
S Raid Partition 2 200.02 MB 343GB
e Booter Boot 05X HFS+ 3.63GB 128 M8

% Marvell 91xx Config 1.01
4 24 PIONEER DVD-RW DVR-219L 1.00

3 ;
0y

4 S UFD 2.0Silicon-PowerdG 1100 /AADDOODDCD000485 #1USB (0:0) 0Bytes 3.75GB

“e* Raid Partition 1 HFS+ 200.02 MB 343GB

“w Booter Apple RAIDO with X HFS+ 363GB 128 MB

manually added member FAT32 20KB 200 MB

HFS+ 6.85GB

2.4.8.4 Linux LVM/LVM2

Linux LVM is a logical volume manager for the Linux OS that manages disk drives and other data storage
devices. Using it, It is possible to create single logical volumes on several physical disks, add and replace them in
a running system, resize logical volumes, create various RAID configuration, and so on. You may read more
about Linux LVM on this Wikipedia article: Logical Volume Manager (Linux).

LVM volume example

Logical Volume Management (as superuser) =
File Tools View Help b

¥ Volume Groups (25 Best Fit
¥ LvM-Test

\&/Zoom In Properties fFor

Volume Group

¥ jdev/sdb
Partition 1

¥ /dev/sdc
Partition 1
Partition 2
Partition 3
Partition 4

v

Hun
VG UUID: yFSI0L-EH3 6-0 TFozj ¥ | Wh-pGEH-BMDr LE

» ubuntu-vg
> Uninitialized Entities

Extend Remove Selected
Volume Group Physical Volume(s)

R-Studio automatically detects disks from LVMs and creates their virtual volumes autometically. At the same
time, R-Studio gives access to the components of the virtual LVM volumes (hard drives and images).
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LVM Volumes in R-Studio

Drives X
Device/Disk Label Fs Start Size
4 /% Local Computer
4 < TOSHIBA DTOTACA1D0 MS20A750 MHSATLKS £0SATAZ (3... 0Bytes 93151 GB
< Volume|3303cc57-3edd-4507-872f-6ad5ef68203f¥ Recovery NTFS 1M8 300 MB
< EFl system partition - FAT32 301 MB 100 MB
% Microsoft reserved partition - 401 MB 128 MB
 C - NTFS 529MB 29201 GB
% Volume|0a573f2-14d5-4047-adfc-387ed02237b%) NTFS 292.53 GB 450MB
@D ~ Data NTFS 292,97 GB 638,54 GB
Empty Space2s 93151 GB 169 M8
4 S SAMSUNG SPO411N TW100-11 SO1I20XCT6229 =2 ATA (Pri..  0Bytes 373168
< HarddiskVolumes0 3150KB 93168
% HarddiskVolumes1 93168 93168
< HarddiskVolumes2 - 8 03768
s HarddiskVolumes3 - [ LVM ¥alume Jis 93168
|21 LUM-Test-LvM-Test WM-Test] = 4493 GB
“ Marvell S1x Config 1.01
4 % PIONEER DVD-RW DVR-219L 1.00 LVM Component
2E
chal74c4a5e599 #1USB (0:0)  0Bytes 769 GB
@ F - 3150KB 76968

R-Studio shows broken virtual LVM volumes in pink. Broken LVM volumes in R-Studio

2 Device view

[Drives -
Device/Disk Label 3 Start Size
4 8 ocal Computer
4 < TOSHIBA DTOTACAT00 MS20AT50 A4HSATLKS #0SATA2 (3... 0 Bytes 93151 GB
o Volumel3303cc57-3edd-4507-£72-6ad5ef68209F Recovery NTES T™B 300 ME
% EFl system partition - FATI2 301 MB 100 MB
< Microsoft reserved partition - 401 M8 128 MB
@ - NTFS 529 MB 29201 GB
% Volumele0as73f2- 14d5-4047-adfc-387ed02237b%) NTFS 20253 GB 450MB
w D ~ Data NTFS 20297 GB 63854 GB
Empty Space2d 931.51 68 169 MB
4 S SAMSUNG SPOAT1N TW100-11 SOLI20XCT6229 #2 ATA (Pri.. | 0Bytes 373168
< HarddiskVolumeSD - 3150KB 93168
% HarddiskVolumes! - Broken LVM Volume: 93168 93168
% HarddiskVolumes2 - 1863 6B 93768
< - 2800 GB 231 GB
[& wi-Test-tndTest Incomplete, missing disks] | 24,98 GB
[ UM Testpd |

% Marvell 91 Config 1.01
4 L PIONEER DVD-RW DVR-219L 1.00

If recognized components of a virtual LVM volume are added to R-Studio (including disk images), R-Studio
automatically adds themto their respective virtual LVM volumes.

When virtual LVM volume components are such damaged that R-Studio cannot recognize them as components
of broken virtual LVM volumes, you may add them manually. Right-click the required virtual LVM volume,
select Add missing disks on the shortcut menu and select the required object(s) on the Add missing disk dialog
box.

Add missing disk dialog box

@ Add missing disks X

Missing disk 0: LVMTest-pv2 (size: 8.37 GB)
[Choose correspondent disk] >

Missing disk 1: LVM-Test-pv0 (size: 9.31 GB)

[Choose correspondent disk] &

Missing disk 2: LVM-Test-pv1 (size: 9.31 GB)
[Choose correspondent disk] -

Missing disk 3: LVM-Test-pv3 (size: 9.31 GB)
[Choose correspondent disk] -

caned
Y ou should place the objects on their correct places.
R-Studio shows such virtual LVM volumes in blue:
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LVM volumes with added components in R-Studio

Drives X
Device/Disk Label Fs Start Size
4|18 Local Computer
4 < TOSHIBA DTOTACATO0 MS20A750 H4HSATLES 20 SATAZ (... 0 Bytes 9315168
% Volume(3303ce5T-3edd-4507-872F 6ad5ef68209FF Recovery NTFS 1MB 300 M8
" EFl system parttion - FaT32 301 M8 100 MB
% Microsoft reserved pariition - 401MB 128 M8
- - NTES 520 M8 26201 6B
% Volume(e0a5T32-14d5-2047-adlFc-387ed02237b% NTFS 20253 6B 450MB
- D: ~ Data NTFS 2929768 6385468
Empty Space24 9315168 1.68MB
4 S SAMSUNG SPOATIN TW100-11 SOLLI20XC76229 22 ATA (Pri... 0 Bytes 37.3168

“ HarddiskVolumeg0 L} 31.50KB 931GB
- 931GB 9.31GB
“a - 18.63 GB 9.37GB

= = WManually added
ar o LVM component 2800 63 SSHGE

e Image: D:/R-Studio/LVM2/JetFlash-TS8GIFV10-LVM... i
I 4 S JetFlash TSBGIFV100.00 chal74c4a5e599 IIW USB (@:0) 0 Bytes 769 GB
Se Partition] 31.30KB 769 GB
1 S

-Test-LYM-Test. 4458 GB

= L 1
‘s Marvel onfig B
4 b PIONEER DVD-RW DVR-219L 1.00 Lvm xT:I‘;"'I'9(‘:"’“:"',‘0"‘";"'(““"V

249 Finding RAID Parameters

R-Studio can find parameters for RAID 5 and 6. RAID parameters can be found automatically or manually.

The number of disks in the RAID should be between 3 and 32. RAID parameters can be found only when all
original disks (or their images) are present. Even one substitute object in a RAID (like a missing disk) makes
finding RAID parameters impossible.

To find RAID parameters automatically,
1 Click the Auto Detect button on the Parents tab

> R-Studio will start searching for the RAID parameters and show the most probable one on the RAID
Parameter Detection dialog box

RAID Parameter Detection dialog box

| @ Raid Parameters Detection - Completed - [m] X
Found offsets Raid Layout
Name Hits A B Al N Device/Disk Info/Bus Start/Seria  Size  Offset
1 Offset0 4 208 Sectors 2048 Sectors 2048 5¢ & J2R65: |20 3e,
12168 20485e.
2 offset 3 2050 Sectors 2051 Sectors 2050 5¢ 12168 20485e.
3 Offset2 3 2051 Sectors 2050 Sectors 2051 5
4 Offset3 2 2028 Sectors 2030 Sectors 2028 5¢
5 Offsets 2 2052 Sectors 2050 Sectors 20525
< >
Found RAID Layouts
A B &
Probability Drives Order Block Size Table ~
1 T6% ABC 2768 Bytes 30 RAIC
4
2 o7% ABC 2768 Bytes | 36 RAIC
3 02% CBA : £ RAIL f//
4 01% Not detected s 33 Inca ¥
< > 2
Advanced Op 4
’7
Max Offsets [1.21 |le -
Offsets search performance: (Fast) ] (reliable) 3 5 6
RAID layouts search performance: (fast) 1 (reliable) 7
@ Detectagan I

2 Click the Apply button and R-Studio will change the RAID layout to the selected one on the Parents
tab.

3 Click the Apply button on the Parents tab

> R-Studio will use the found parameters for the RAID.
If necessary, you may return to the RAID Parameter Detection dialog box by clicking the Choose Variants
button, and select another RAID layout.

To find RAID parameters manually,

1 Click the drop-down Auto Detect list on the Parents tab and select Advanced Detection.
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2 Specify the necessary detection parameters on the RAID Parameter Detection dialog box and click the
Start detection button
Raid Parameters Detection dialog box
€ Raid Parameters Detection - o x
Found offsets Raid Layout
Name Hits A B N Device/Disk Info/Bus tart/Seria Size Offset
3 | s e e Osecto| A [ % Y/RAID Detection.. 12168 156 Sec..
B “ Yi/RAID Detection... 121GB 0 Sectors
2 Customn 1 156 Sectors 0 Sectors OSectof ¢ % V:/RAID Detection.. 12168 0Sectors
Found RAID Layouts
Probability Drives Order Block Size Table
Advanced Options
Max Offset: [1.21 [ls -
Offsets search performance:  {fast) [ | (reable)
RAID layouts search performance: {fast) [ ] (reable)
{7 Start detection Apply Cancel
You may change the disk order, offset for disk(s), and enable /disable disks.
= Advanced Parameters
Max offset: The area on the disk to find RAID parameters in.
Offset search Cumulative parameters that estimates the probability of certain found RAID
Eirlg’rlma”‘;e A parameters. Moving it to the right increases accuracy but lows the process.
ayouts searc .
Y Moving it to the left reduces the accuracy but makes the process faster.
performance
You may add your own RAID offsets. Right-click empty space on the Found offsets pane and select Add
Custom offset on the shortcut menu and specify the offset individually for every disk.
3 Select an offset and click the Click here to find RAID Layouts button on the RAID Layout Autodetect
dialog box
RAID Parameters Detection dialog box
@ Rsid Parameters Detection - Completed - o x
Found offsets
Name Hits A B fne] Info/Bus tart/Seria Size Offset
1 Offset0 4 2048 Sectors 2048 Sectors 204 12160 |28 %
o Y - 121GB 2048 Se.
2 Offsetl 3 2050 Sectors 2051 Sectors 205 C < V:/RAID Detection.. 12168 2048 Se.
3 Offset2 3 2051 Sectors 2050 Sectors 205
4 Offset3 2 2028 Sectors. 2030 Sectors. 202
5 Offsetd 2 2052 Sectors. 2050 Sectors 205,
Found RAID Layouts
B 5
Probability Drives Order Block Size Table =
1 76% ABC 32768 Bytes  3x3 F
2 07% ABC 32 F i 1 2
3 02% CBA 3276 F 7
Advance d Optic 4 %/ 3
Max Offset: [1.21 [ls - /
Offsets search performance: (Fast) ] (reliable) 3 5 6
RAID layouts search performance: (fast) 1 (reliable) %
3 Detect again Apply

4 Select a RAID variant on the Found RAID layouts pane and click the Apply button

5 Click the Apply button on the Parents tab
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> R-Studio will use the found parameters for the RAID.

If necessary, you may return to the RAID Parameter Detection dialog box by clicking the Choose Variants
button, and select another RAID layout.

2.4.10 Checking RAID Consistency

You may check RAID consistency (whether the data parity values are valid) for RAID layouts with parity
blocks.

To check RAID consistency,

*

Right-click the RAID and select Check RAID consistency... on the shortcut menu
> The RAID consistency check window will appear showing the progress.

RAID consistency check window

Raid Consistency. x

Sectors: | Virtual Block RAID 1-2.63 GB (2824077312 Bytes , 5515776 Sectors) 4003 Sectors per block

0
424318
898636

1272954

2121590
2545208
270226
3394544
18862
R BE
467408 Wl
091816

Unused Unrecogrized B OK 1848 OK Zeroed 250 M FALED 409

Offset [0 Sectors v Reset

When the check is finished, you may inspect the resuits.

Block

color

Green Data parity values are valid.
Red Data parity values are not valid.
Whitd IR

When a mouse pointer hovers over a block, a tooltip will show the sector range within the block and number
of consistent and inconsistent sectors. Double-clicking the block moves it to the upper-leftmost corner and
zooms inthe data by 2.

= RAID consistency check controls

Sectors The number of the first sector in the row.

Offset Offset in the data. Enter the address you warnt to jump to and press the Enter key.
Sectors/Bytes/KB... | Specifies the dimension of the data in the Offset field.

Previous/Next Moves to the previous/'next part of the data

+- Zooms into/out of, the data.

2.4.11 Syntax of a Description File for RAID Configurations

Y ou may create and store your own RAID configurations The syntax of those files is similar to that of the XML
language. They are stored inan. xm file specified on the R-Studio Settings.

A number of file examples are shown on the Description Files for RAID Configurations topic.

There are two types of such description files: for RAID presets and custom-created RAID layouts.
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RAID preset configuration file

<?xm version="1.0"

encodi ng="UTF- 8" ?>

<RAI DLi st versi on="1">
<RAI D bl ockSi ze="65536" nane="RAI D5" rows="3" type="5" order="2"

parityDel ay="1">

<Par ent s>
<Par ent
si ze="40060321792"
<Par ent
si ze="40060321792"

<Par ent
si ze="40060321792"
</ Par ent s>

</ RAI D>

</ RAI DLi st >

conmp="RAI D5Di sk1. dsk” nane="Prom sel+0 JBOD1. 10"

order="1"/>

conmp="RAI D5Di sk2. dsk” nane="Prom sel+0 JBOD1. 10"

order="2"/>

conmp="RAI D5Di sk3. dsk” nane="Prom sel+0 JBOD1. 10"

order="3"/>

Custom-created RAID configuration file example

<?xm version="1.0"

encodi ng="UTF- 8" ?>

<RAI DLi st version="1">
<RAI D bl ockSi ze="65536" nane="RAl D6Conpl ex" rows="6" type="256">

<Par ent s>
<Par ent
<Par ent
<Par ent
<Par ent
<Par ent

</ Par ent s>

<Tabl e>
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock
<Bl ock

nanme="i ngl. bi n" size="941359104" order="1"/>

name="i ng2. bi n" fs="NTFS" size="941359104" order="2"/>

nanme="i ng3. bi n" size="941359104" order="3"/>
nanme="i ng4. bi n" size="941359104" order="4"/>
nanme="i ng5. bi n" si ze="941359104" order="5"/>

i d="Al" >ReedSol onon</ Bl ock>
i d="B1">1</ Bl ock>

i d="C1">2</ Bl ock>

i d="D1">3</ Bl ock>

i d="E1" >Xor Of Dat a</ Bl ock>

i d="A2" >4</ Bl ock>

i d="B2">5</ Bl ock>

i d="C2">6</ Bl ock>

i d="D2" >Xor Of Dat a</ Bl ock>

i d="E2" >ReedSol onon</ Bl ock>
i d="A3">8</ Bl ock>

i d="B3">9</ Bl ock>

i d="C3" >Xor Of Dat a</ Bl ock>

i d="D3" >ReedSol onon</ Bl ock>
i d="E3">7</ Bl ock>

i d="A4">12</ Bl ock>

i d="B4" >Xor Of Dat a</ Bl ock>

i d="C4" >ReedSol onon</ Bl ock>
i d="D4">10</ Bl ock>

i d="E4">11</ Bl ock>

i d=" A" >Xor OF Dat a</ Bl ock>

i d="B5" >ReedSol onon</ Bl ock>
i d="C5">13</ Bl ock>

i d="D5">14</ Bl ock>
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<Bl ock id="E5">15</Bl ock>
<Bl ock id="A6" sequence="1">Xor Of Al | </ Bl ock>
<Bl ock id="B6" sequence="2">Xor Of Al | </ Bl ock>
<Bl ock id="C6" sequence="3">Xor Of Al | </ Bl ock>
<Bl ock id="D6" sequence="4">Xor Of Al | </ Bl ock>
<Bl ock id="E6" sequence="5">Xor Of Al | </ Bl ock>
</ Tabl e>
<Sequences>
<Sequence i d="1">Al A2 A3 A4 A5 A6</ Sequence>
<Sequence i d="2">Bl1 B2 B3 B4 B5 B6</ Sequence>
<Sequence id="3">Cl C2 C3 C4 C5 Cb6</ Sequence>
<Sequence i d="4">D1 D2 D3 D4 D5 D6</ Sequence>
<Sequence i d="5">E1 E2 E3 E4 E5 E6</ Sequence>
</ Sequences>
</ RAI D>
</ RAI DLi st >

File structure

File header

The file starts with a standard XML header:

<?xm version="1.0" encodi ng="utf-8"?>

Section RAI DLi st

<RAI DLi st >

It can contain any number of the <RAI D> sections and requires a closing element </ Fi | eTypelLi st >.
Section structure example:

<RAI DLi st >
<RAID [attributes]>

</ RAI D>
<RAID [attributes]>
</ RAI D>

Section RAI D

This section describes each RAID layot.

It must contain at least one <Tabl e> and <Par ent s> Sections and can contain one block <Sequences>..
<RAI DLi st versi on="1">
<RAI D bl ockSi ze="65536" nane="RAI D5" rows="3" type="5" order="2"
parityDel ay="1">
<Par ent s>

</ Par ent s>
<Tabl e>

</ Tabl e>
<Sequences>

</ Sequences>
</ RAI D>
</ RAI DLi st >
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Attributes:

bl ocksi ze | <u32> Required The block size of the RAID in bytes

name <string> | QOptional The name of the RAID layout

rows <ul6> Required The number of rowsinthe RAID layout table.

type <ulé> Required The type of the RAID preset. The following types are
supported:

1: RAIDO (Stripe set)

2:RAID10

3:RAID1E

4. RAID4

5: RAID5

6: RAID5E

7. RAID5EE

8: RAIDG6 / Reed- Solomon Encoding

9: RAID6E / Reed- Solomon Encoding

10: RAIDG6 / Vertical Xor Encoding

256: Custom Raid Table

If the RAID type parameter contradicts to the RAID table,
the RAID table always prevails.

or der <ulé> Required/ The RAID sub-type. For example, or der =" 2" means Left
Optiondl Asynchronous for RAIDS layouts. Any value for the custom
RAID layouts will be ignored.

parityDela |<ul6> Required The Parity delay parameter.

y
Section structure example:

<RAI D bl ockSi ze="65536" rows="6" type="256">
<Par ent s>

</ Par ent s>
<Tabl e>

</ Tabl e>
<Sequences>

</ Sequences>
</ RAI D>

Section Parent s
This section describes the RAID parents. It contains the <Par ent > elements of the RAID.

Section structure example:
<Par ent s>
<Parent conp="RAI D5Di sk1l. dsk" nane="Prom sel+0 JBODl. 10"
si ze="40060321792" order="1"/>
<Parent conp="RAI D5Di sk2. dsk" nane="Prom sel+0 JBODl. 10"
si ze="40060321792" order="2"/>
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<Parent conp="RAI D5Di sk3. dsk"
si ze="40060321792" order="3"/>
</ Par ent s>

nane="Prom sel+0 JBOD1. 10"

Element Par ent
The element specifies the parent of the RAID.

Attributes:

conp <string> | Required/ | The file-container with the parent object.
Optional

name <string> | Required | The object name of the RAID parert.

of f set <ulé> Required is | The offset value in bytes
not O

si ze= <ulé6> Required | The object size in bytes

or der <ulé> Required | The order of the RAID object

Section Tabl e

This section describes the RAID layout table. It contains the <Bl ock> elements which number is a product of
two attributes in the <RAI D> section: <par ent s> x <r ows>.

Section structure example:

<RAI DLi st >
<RAI D nanme="exanpl e" parents="2" rows="2" bl ocksi ze="16777216">
<Tabl e>
<Block [attributes]> ... </Block>
<Block [attributes]> ... </Block>
<Block [attributes]> ... </Block>
<Block [attributes]> ... </Block>
</ Tabl e>
</ RAI D>
</ RAI DLi st >

Element Bl ock

The element specifies the block number in the RAID layout table (a positive integer number) or an error
correction block of the following types:

- PDOrParityCfDat a

- PAOrParityCAll

- RS Or ReedSol ormon

- Uor Unknown

- | Orlgnore

Any other value is treated as Unknown.

Attributes:

id <string> | Required | The alpha-numerical idertifier of the block in the RAID layout
table. The element in the 3-rd colunn of the 2-nd lineis
designated as C2. AA is used after letter z, and so on.

sequence | <string> | Optional The numerical idertifier for non-default sequences.

Section Sequences
This section describes the non-default data checksum sequences used to preserve data integrity. It is not
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necessary to explicitly list default sequences (the table rows). Sequences can contain any number of the
<Sequence> elements.

Section structure example:
<RAI DLi st >
<RAI D name="exanpl e" parents="4" rows="4" bl ocksi ze="16777216">
<Par ent s>

</ Par ent s>
<Tabl e>

</ Tabl e>
<Sequences>
<Sequence [attributes]> ... </Sequence>

<Sequence [attributes]> ... </Sequence>
</ Sequences>
</ RAI D>
</ RAI DLi st >

Element Sequence
The element contains the list of the RAID blocks belonging to that sequence. The elements are separated by a
Space .

Attributes:

[id [<u16> | Required | The sequence identifier. |
Element example:
See the RAID configuration file example.

Comments
<l-- Comment string -->
An XML standard string for a commert.

2.4.12 Description Files for RAID Configurations

Below are description files for RAID examples described in the Volume Sets and RAIDs chapter. The syntax
of them s described in the Syntax of a Description File for RAID Configurations topic.

StripeSet

The stripe set layout is described in the Volume Sets, Stripe Sets, and M irrors topic.
<?xm version="1.0" encodi ng="UTF-8""?>
<RAI DLi st version="1">
<RAI D bl ockSi ze="65536" nane="StripeSet" rows="2" type="1" order="7"
parityDel ay="1">
<Par ent s>
<Parent conp="RAI DODi sk1l. dsk" nane="Prom sel+0 JBODl. 10"
si ze="40060321792" order="1"/>
<Parent conp="RAI DODi sk2. dsk" nane="Prom sel+0 JBODl. 10"
si ze="40060321792" order="2"/>
</ Par ent s>
</ RAI D>
</ RAI DLi st >
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Basic RAID 5
The RAID layout is described inthe Working with Basic RAID 4 and RAID 5 Operations topic.

<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st versi on="1">
<RAI D bl ockSi ze="65536" nane="RAI D5" rows="3" type="5" order="2"
parityDel ay="1">
<Par ent s>
<Par ent conp="RAI D5Di skl. dsk" nanme="Prom sel+0 JBOD1. 10"
Si ze="40060321792" order="1"/>
<Par ent conp="RAI D5Di sk2. dsk" nanme="Prom sel+0 JBOD1. 10"
Si ze="40060321792" order="2"/>
<Par ent conp="RAI D5Di sk3. dsk" nanme="Prom sel+0 JBOD1. 10"
Si ze="40060321792" order="3"/>
</ Par ent s>
</ RAl D>
</ RAI DLi st >

RAID 5 with parity delays

The RAID layout is described inthe RAI D5 with Parity Delays Operations topic.
<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st version="1">
<RAI D bl ockSi ze="16384" nane="RAl D5HP" rows="48" type="5" order="2"
parityDel ay="16" firstParity="16">
<Par ent s>
<Par ent nanme=" RAI D5HPDi sk1. bi n" of fset="557056" size="941359104"
order="1"/>
<Par ent nanme=" RAl D5HPDi sk2. bi n" of fset ="557056" size="941359104"
order="2"/>
<Par ent nanme=" RAl D5HPDi sk3. bi n" of fset ="557056" size="941359104"
order="3"/>
</ Par ent s>
</ RAI D>
</ RAI DLi st >

Advanced RAID 5

The RAID layout is described in the Working with Advanced RAID L ayouts topic.
<?xm version="1.0" encodi ng="UTF-8""?>
<RAI DLi st version="1">
<RAI D bl ockSi ze="4096" name="RAlI D5Conpl ex" rows="9" type="256">
<Par ent s>
<Parent nane="RAI D5CDi skl1. bi n" offset="16777216" size="941359104"

order="1"/>
<Par ent nane="RAlI D5CDi sk2. bin" offset="16777216" size="941359104"
order="2"/>
<Par ent nane="RAI D5CDi sk3. bin" offset="16777216" size="941359104"
order="3"/>
</ Par ent s>
<Tabl e>
<Bl ock id="Al">Xor Of Dat a</ Bl ock>
<Bl ock id="B1">1</ Bl ock>
<Bl ock id="Cl1">2</ Bl ock>
<Bl ock id="A2">Xor Of Dat a</ Bl ock>
<Bl ock i d="B2">3</ Bl ock>
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<Bl ock id="C2">4</ Bl ock>
<Bl ock i d="A3">Xor O Dat a</ Bl ock>
<Bl ock i d="B3">5</BIl ock>
<Bl ock i d="C3">6</Bl ock>
<Bl ock id="A4">7</ Bl ock>
<Bl ock i d="B4">Xor Of Dat a</ Bl ock>
<Bl ock i d="C4">8</ Bl ock>
<Bl ock id="A5">9</ Bl ock>
<Bl ock i d="B5">Xor O Dat a</ Bl ock>
<Bl ock id="C5">10</ Bl ock>
<Bl ock id="A6">11</BIl ock>
<Bl ock i d="B6">Xor O Dat a</ Bl ock>
<Bl ock id="C6">12</ Bl ock>
<Bl ock id="A7">13</ Bl ock>
<Bl ock id="B7">14</ Bl ock>
<Bl ock id="C7">Xor O Dat a</ Bl ock>
<Bl ock i d="A8">15</Bl ock>
<Bl ock i d="B8">16</ Bl ock>
<Bl ock i d="C8">Xor O Dat a</ Bl ock>
<Bl ock id="A9">17</ Bl ock>
<Bl ock id="B9">18</ Bl ock>
<Bl ock id="C9">Xor O Dat a</ Bl ock>
</ Tabl e>
</ RAI D>
</ RAI DLi st >

Advanced RAID 5
The RAID layout is described inthe Working with Advanced RAID Layouts topic.

<?xm version="1.0" encodi ng="UTF-8"7?>
<RAI DLi st versi on="1">
<RAI D bl ockSi ze="524288" name="RAlI D_MacPro" rows="3" type="256">
<Par ent s>
<Parent name="RAlI D _MAC ProDi skl. bin" fs="NTFS" offset="16777216"
Si ze="941359104" order="1"/>
<Parent name="RAlI D _MAC ProDi sk2. bin" offset="16777216" si ze="941359104"
order="2"/>
<Parent name="RAlI D _MAC ProDi sk3. bin" offset="16777216" si ze="941359104"
order="3"/>
<Parent name="RAlI D _MAC ProDi sk4. bin" of fset="16777216" si ze="941359104"
order="4"/>
</ Par ent s>
<Tabl e>
<Bl ock id="Al" sequence="1">Xor Of Dat a</ Bl ock>
<Bl ock id="B1">1</BI ock>
<Bl ock id="C1">2</BI ock>
<Bl ock id="D1" sequence="2">Xor Of Dat a</ Bl ock>
<Bl ock id="A2">3</ Bl ock>
<Bl ock i d="B2">4</ Bl ock>
<Bl ock id="C2" sequence="3">Xor Of Dat a</ Bl ock>
<Bl ock i d="D2">5</BI ock>
<Bl ock i d="A3">6</BIl ock>
<Bl ock id="B3" sequence="4">Xor Of Dat a</ Bl ock>
<Bl ock id="C3">7</ Bl ock>

© 2002...2015 R-Tools Technology Inc.



119 R-Studio Manual

<Bl ock i d="D3">8</ Bl ock>
</ Tabl e>
<Sequences>
<Sequence id="1">Al Bl Cl</ Sequence>
<Sequence id="2">D1l A2 B2</ Sequence>
<Sequence id="3">C2 D2 A3</ Sequence>
<Sequence i d="4">B3 C3 D3</ Sequence>
</ Sequences>
</ RAl D>
</ RAI DLi st >

RAID 6 Reed-Solomon (Left Synchronous (Standard)) Preset
The RAID layout is described inthe Working with RAID 6 Presets topic.

<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st versi on="1">
<RAI D bl ockSi ze="65536" nane="RAI DBRS" rows="5" type="8" order="1"
parityDel ay="1">
<Par ent s>
<Parent nanme="ingl. bi n" size="941359104" order="1"/>
<Parent nanme="ing2. bin" fs="NTFS" size="941359104" order="2"/>
<Parent nanme="ing3. bi n" size="941359104" order="3"/>
<Parent nanme="ing4. bin" size="941359104" order="4"/>
<Parent nanme="ing5. bi n" size="941359104" order="5"/>
</ Par ent s>
</ RAI D>
</ RAI DLi st >

RAID6 (Double Xor) Preset
The RAID layout is described inthe Working with RAID 6 Presets topic.

<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st version="1">
<RAI D bl ockSi ze="65536" nane="RAI D62X" rows="4" type="10" order="1"
parityDel ay="1">
<Par ent s>
<Parent name="RAI D62X1.b
<Parent nanme="RAI D62X2. b
<Parent nanme="RAI D62X3. b
<Parent nanme="RAlI D62X4. b
<Parent name="RAI D62X5. b
<Parent nanme="RAI D62X6. b
</ Par ent s>
</ RAl D>
</ RAI DLi st >

Advanced RAID 6@

The RAID layout is described in the Working with Advanced RAID L ayouts topic.

<?xm version="1.0" encodi ng="UTF-8"?>

<RAI DLi st version="1">

<RAI D bl ockSi ze="65536" nane="RAl D6Conpl ex" rows="6" type="256">
<Par ent s>

<Parent name="ingl. bin" size="941359104" order="1"/>
<Parent name="ing2.bin" fs="NTFS" size="941359104" order="2"/>
<Parent name="ing3. bin" size="941359104" order="3"/>
<Parent name="ing4. bin" size="941359104" order="4"/>

" fs="NTFS" size="941359104" order="1"/>
si ze="941359104" order="2"/>
si ze="941359104" order="3"/>
si ze="941359104" order="4"/>
si ze="941359104" order="5"/>
si ze="941359104" order="6"/>

5 35 35 335 S
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<Parent nanme="ing5. bi n" size="941359104" orde

</ Par ent s>

<Tabl e>
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
<Bl ock id=
</ Tabl e>
<Sequences>
<Sequence
<Sequence
<Sequence
<Sequence
<Sequence
</ Sequences>
</ RAlI D>
</ RAI DLi st >
RAID10 (1+0)

"Al" >ReedSol onon</ Bl ock>
"B1">1</ Bl ock>

"Cl">2</ Bl ock>

"D1">3</ Bl ock>

"E1" >Xor Of Dat a</ Bl ock>
"A2" >4</ Bl ock>

"B2" >5</ Bl ock>

" C2">6</ Bl ock>

"D2" >Xor Of Dat a</ Bl ock>

"E2" >ReedSol onon</ Bl ock>

" A3" >8</ Bl ock>

"B3">9</ Bl ock>

" C3" >Xor Of Dat a</ Bl ock>

"D3" >ReedSol onon</ Bl ock>
"E3">7</ Bl ock>

"A4" >12</ Bl ock>

"B4" >Xor O Dat a</ Bl ock>

" CA" >ReedSol onon</ Bl ock>
"D4">10</ Bl ock>

"E4">11</ Bl ock>

" A5" >Xor Of Dat a</ Bl ock>

"B5" >ReedSol onon</ Bl ock>
"C5">13</ Bl ock>

"D5">14</ Bl ock>

"E5" >15</ Bl ock>

"AB" sequence="1">Xor Of Al | </ Bl ock>
"B6" sequence="2">Xor Of Al | </ Bl ock>
"C6" sequence="3">Xor Of Al | </ Bl ock>
"D6" sequence="4">Xor Of Al | </ Bl ock>
"E6" sequence="5">Xor Of Al | </ Bl ock>

i d="1">A1 A2 A3 A4 A5 A6</ Sequence>

id="2">B1 B2 B3 B4 B5 B6</ Sequence>
id="3">Cl C2 C3 ¢4 C5 C6</ Sequence>
id="4">D1 D2 D3 D4 D5 D6</ Sequence>
id="5">E1 E2 E3 E4 E5 E6</ Sequence>

The RAID layout is described inthe RAI1 D10 (1+0) topic.

<?xm version="1.0" encodi ng="UTF-8""?>

<RAI DLi st version="1">

<RAI D bl ockSi ze="65536" nane="RAI D10" rows="1" type="

parityDel ay="1">
<Par ent s>

<Par ent nane="RAI D10- 1. bi n" si ze="941359104"
<Par ent nane="RAI D10- 2. bi n" si ze="941359104"

r="5"/>

2" order="7"

order="1"/>
order="2"/>
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<Parent nanme="RAI D10- 3. bi n" size="941359104" order="3"/>
<Par ent name="RAI D10- 4. bi n" si ze="941359104" order="4"/>

</ Par ent s>
</ RAI D>
</ RAI DLi st >

RAID1E
The RAID layout is described inthe RAI D 1E topic.

<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st version="1">
<RAI D bl ockSi ze="65536" nane="RAI D1E"
parityDel ay="1">
<Par ent s>
<Par ent nanme="RAI D1ED sk1. bi n"
<Par ent nanme="RAlI D1ED sk2. bi n"
<Par ent nanme="RAlI D1ED sk3. bi n"
</ Par ent s>
</ RAI D>
</ RAI DLi st >

RAID5SE
The RAID layout is described inthe RAI D5E topic.

<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st version="1">
<RAI D bl ockSi ze="65536" nanme=" RAlI D5E"
parityDel ay="1">
<Par ent s>
<Par ent nane="RAl D5EDi sk1. bi n"
<Par ent nane=" RAl D5EDi sk2. bi n"
<Par ent nane=" RAl D5EDi sk3. bi n"
<Par ent nane=" RAl D5EDi sk4. bi n"
</ Par ent s>
</ RAl D>
</ RAI DLi st >

RAIDSEE
The RAID layout is described inthe RAI D5EE topic.

<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st version="1">
<RAI D bl ockSi ze="65536" name="RAl D5EE"
parityDel ay="1">
<Par ent s>

<Par ent nane=" RAl D5EEDi sk1. bi n"
<Par ent nane=" RAl D5EEDi sk2. bi n"
<Par ent nane=" RAl D5EEDi sk3. bi n"
<Par ent nane=" RAl D5EEDi sk4. bi n"

</ Par ent s>

</ RAI D>
</ RAI DLi st >
RAIDGE

The RAID layout is described in the RAI D 6E topic.
<?xm version="1.0" encodi ng="UTF-8"?>
<RAI DLi st versi on="1">

rows="2" type="3" order="1"

fs="NTFS" size="941359104" order="1"/>
Si ze="941359104" order="2"/>
Si ze="941359104" order="3"/>

rows="5" type="6" order="1"

fs="NTFS" size="941359104" order="1"/>
si ze="941359104" order="2"/>
si ze="941359104" order="3"/>
si ze="941359104" order="4"/>

rows="4" type="7" order="1"

fs="NTFS" size="941359104" order="1"/>
Size="941359104" order="2"/>
Si ze="941359104" order="3"/>
fs="NTFS" size="941359104" order="4"/>
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<RAI D bl ockSi ze="65536" name="RAlI D6E" rows="7" type="9" order="1"
parityDel ay="1">
<Par ent s>
<Par ent nane=" RAl D6EL. bi
<Par ent nane=" RAl D6E2. bi
<Par ent nanme=" RAl D6E3. bi
<Par ent nane=" RAl D6E4. bi
<Par ent nane=" RAl D6E5. bi
<Par ent nane=" RAl D6E6. bi
</ Par ent s>
</ RAI D>
</ RAI DLi st >

2.4.13 Reverse RAIDs

' size="941359104" order="1"/>
" fS="NTFS" size="941359104" order="2"/>
' size="941359104" order="3"/>
' size="941359104" order="4"/>
' size="941359104" order="5"/>
' size="941359104" order="6"/>

5 5 S5 5 5 S

Reverse RAIDs is a technique that is reverse to creating virtual RAIDs. When creating a reverse RAID, the data
fromareal object is decomposed into virtual parents. Then data on those virtual parents can be processed like on
real objects. They can be viewed, edited, imaged, copied to physical drives, etc.

- Reverse RAID of an Object
This technique can be used to decompose data on a single volume into virtual parents. Then such virtual
parents can be processed like on real objects. They can be viewed, edited, imaged, copied to physical drives,
etc.

- Reverse RAID of aRAID
This technique can be used to re-construct data on individual RAID disks when data on physical disks is
corrupted, but can be recovered using RAID redundancy. A missing disk is an example of this case. Or if there
are bad sectors scattered over the physical disks but the overall RAID integrity remains. Then the data can be
copied to physical hard drives to create a healthy RAID.

Note: Many controllers write their own metadata to disks to recognize that the disks belong to certains RAIDs.

Without that metadata they won't see those RAIDs. Y ou have to write that metadata manually.

2.4.13.1 Reverse RAID of an Object

This technique can be used to decompose data on a single object into virtual parents. Then such virtual parents
can be processed like on real objects. They can be viewed, edited, imaged, copied to physical drives, etc.
Suppose you have an image of aformer RAID 6 (Reed- Solomon) and you wand to re-create data on individual
disks fromthat RAID 6. Y ou can do that by creating a reverse RAID of an image.

Note: Many controllers write their own metadata to disks to recognize that the disks belong to certains RAIDs.
Without that metadata they won't see those RAIDs. Y ou have to write that metadata manually.

To create areverse RAID of adisk image (or other disk object),

1 Right-click the disk object on the Drives panel and select Create Reverse RAID on the shortcut menu.
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Drives x
Device/Disk Label Fs Start Size
v I Local Computer
v % TOSHIBA DTOTACAT00 MS20A750  44HSATLKS #1 SATA.. 0 Bytes 931,51 GB
% Volume(3303cc57-3e4d-4507-87.7 Recovery NTFS  1MB 300 MB
< EF| system partition - FAT32 301 MB 100 MB
% Microsoft reserved partition  + 401 MB 128 MB
> C + System NTFS 529 MB 29201 GB
% Volume{ea573f2-14d5-4047-adfr. NTFS  20253GB  450MB
w D: ~ Data NTFS  20297GB  63334GB
Empty Space2s 93151GE 169 ME
v < SAMSUNG SPO411N TW100-11 SO1U20XCT3851 #2ATA... 0Bytes 373168
@ F + NTFS-Test NTFS  32kB 676 GB
@ G + FAT32-TEST FAT2  676GB 6.19GB
w H: ~ FAT-TEST FATIG  1295GB 20168
< Volume{cTe016fa-2f05-11e5-becm HFS-Test HFS+  1496GB 667 GB
< HarddiskVolume23 - ExtfFS-Test Extd 2163 GB 6.52GB
Empty Space3! 281568 0.16GB

% Marvell 81« Config 1.01
PIONEER DVD-RW DVR-219L 1.00
)

2E

€

> The Reverse parents will appear on the Drives panel

|Drives x|
Dem;"llnsk Label FS Start Size
~ E Local Computer
v e TOSHIBA DTO1ACAT00 MS20A750  44H5ATLKS #15AT.. 0OBytes 931.51 GB
< Volume{3303cc57-3e4d-4507-8x Recovery NTFS 1MB 300 MB
e EFl system partition - FAT32 301 MB 100 MB
“ Microsoft reserved partition  + 401 MB 128 MB
“w C ~ System NTFS 529 MB 292.01 GB
“w VolumeleDa573f2-14d5-4047-a.7 INTFS 292.53 GB 450 MB
“w D - Data INTFS 292.97 GB 638.54 GB
Ernpty Space25. 9315168 1.69MB
Vv S SAMSUNG SPO411N TW100-11 S01JJ20XC75851 #2ATA .. OBytes 3731GB
~ I3 Reverse RAID
<@ Reverse parent #A 18.65GB
“ Reverse parent #B 18.65GB
% Reverse parent 2C 18.65 GB
e + NTFS-Test NTFS 32KB 6.76 GB
“w G ~ FAT32-TEST FAT32 6.76 GB 6.19 GB
@ H: - FAT-TEST FAT16 1295GB 2.01 GB
“w Volumelc7e018fa-2f05-11e5-bex. HFS-Test HFS+ 14.96 GB 6.67 GB
< HarddiskVolume25 - Ext4FS-Test Extd 2163 GB 6.52 GB
Ernpty Space31 28.15GB 9.16GB
e Marvell 91xx Config 1.01
~ 2 PIONEER DVD-RW DVR-219L 1.00
SE
Initidly, the reverse RAID is set to its default values as RAID 5 on the Parents tab.
Parents X
! Reverse RAID hide hint

Drag disks or volumes to the list box to areate a RAID set. Also you can use the shortaut menu to manage the RAID set.

Add reverse parent R

: Synchronize Offsets
Device/Disk Offset

o [35] Reverse parent 0 Sectors

“ [34] Reverse parent 0 Sectors

AmrE z

% [33] Reverse parent 0Sectors

% B c RAID Parameters
RAID type: RAIDS -

Block order for: ~[Left Synchronous (Standard)

Parity delay:  [Notused z
First parity:
Number of rons: 3 =]
Block size: 54k8 ~

Legend:

Parity block

2] 1nvalid block order

["] Not ordered block

[[] Current sequence block

[ parity block of current sequence
More... ¥ Appl Member block of selected parity block

Apply.

2 Adjust RAID parameters on the Parents tab, as necessary.

Y ou need to add one reverse parent, change RAID type, and adjust RAID offset .
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Parents x
| {2 Reverse RAD hide hint
| Drag disks or volumes to the list box to create a RAID set, Also you can use the shortcut menu to manage the RAID set.
Locate | Add reverse parent Remove | MoveUp Move Donn | Synchvonize Offiets |
N Device/Disk Offset
A < [39] Reverse parent 51 2 Sectors
B % [35] Revers rent 512 Sectors
& S [34] Reverse parent 512 Sectors
D[4 < [33] Reverse parent 512 Sectors
D RAID Parameters
RAID type: RAID6 /Reed-Solomon -
1 Block order for: | Left Synchronous (Standard)  ~
7 First parity:

///
3
16

5

4%
PDRS

PDRS 7 8

More,.. ¥

Number ofrows: [4 z

Block size: 64KB ~]

Legend:
£7] parity block
[] Invalid block order
[] Not ordered block
] Current sequence block
2] Parity block of current sequence
Member block of selected parity block

> Processthe appeared reverse parents on the Drives panel asreal objects.
These parents can be imaged, viewed/edited, etc.

2.4.13.2 Reverse RAID of a RAID

Device/Disk

| I Local Computer

¥ % TOSHIBA DTOTACAT00 MS20A... 44HSATLKS
< Volume(3303cc57-3e4d-450w. Recovery

~ System
< VolumeleDa5732-14d5-4047
~ Data

@ D
Empty Space2s
< SAMSUNG SPO411NTW100-... S011120XCT5851
~ I3 Reverse RAID
< Reverse parent #A

w F ~ NTFS-Test

@ G:

@ H ~ | FAT-TEST
< Volume{c7e018fa-2f05-T1e.7 HFS-Test
% HarddiskVolume25 - Ext4FS-Test

Empty Space3!
< Marvell 913 Config 1.01
~ & PIONEER DVD-RW DVR-219L 1.00

S E

Label

~ FAT32-TEST

X

Fs Start Size

#1SAT... DBytes 931.51 GB
NTFS  1MB 300 MB
FAT32 301 MB 100 MB
401 MB 128MB

NTFS 529 MB 29201 GB
NTFS  29253GB 450 MB

NTFS  29297GB  633.54GB
9315168  169MB

#2AT... 0Bytes 37.31GB
18,65 GB

18.65 GB

18.65 GB

18.65 GB
NTFS  32KB 6.76GB
FAT32  676GB 6.19GB
FAT16 1295GB  2.01GB
HES+  1496GB 667 GB
Extd 2163GB  652GB
2815GB  9.16GB

This technique can be used to re-construct data on individual RAID disks when data on physical disks is
corrupted, but can be recovered using RAID redundancy.
Suppose you have a RAID 5 with one missing hard drive and you need to reconstruct data on that disk. You can
do that by creating a reverse RAID for it and then copy data from that missing disk to a real one, or to animage.
Note: Many controllers write their own metadata to disks to recognize that the disks belong to certains RAIDs.
Without that metadata they won't see those RAIDs. Y ou have to write that metadata manually.

To create areverse RAID of a RAID with a missing disk,

1 Create a virtual RAID 5 of the existing hard drives or their images

Add amissing disk to the Parents tab.
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Parents X

Virtual Block RAID 1 hide hint
Drag disks or volumes to the list box to create & RAID set. Also you can use the shortcut menu to manage the RAID set.

Add Missing Disk  Remove e Up Synchronize Offsets

N Device/Disk Info/Bus Start/Serial Size Offset

A < [23] Promise1+0JBOD1.10 -> Image 37.3168 0 Sectors

B < [26] Promise1+0JBOD1.10 -> Image 37.31GB 0 Sectors

C < Missing Disk

X 8 c RAID Parameters

1(‘? Auta Detect -
RAID type: RAIDS -

Block order for: | Left Asynchronous (Cor ~

Parity delay:  [Not used Z
First parity;

Mumber of rows: 3 3
Block size; 64K8 ~

| Current sequence block.
Parity block of current sequence
[ Apply changes immediately More... ™ Apply Member block of selected parity block

If necessary, read the Basic RAID 4 and RAID 5 Operations and Volumes Sets and RAIDs help pages for
detalils.

2 Right-click the Virtual Block Raid on the Drives panel and select Create Reverse RAID on the shortcut
menu.

Legend:
7] Parity block
[T tnvalid block order
/ [] Mot ardered block
]

> The Reverse parents will appear on the Drives panel

|prives N X
DevicerDisk Label 3 Start Size
4 % Local Computer
< SAMSUNG HDE421)1AAD1110 SIAFIIMQ400283  20SATA.. 0 Bytes 596.17 GB
> < ST3500320ASSD15 SOMS9ITM £25ATA,. 0Bytes 65.76 GB
4 )i Image: Y:/RAIDS/RAIDSDskZ.dsk
< Promisel+0JB0D1.10 £25C51.. 0Bytes 373168
4 )i Image: Y:/RAIDS/RAID3Disk1 dsk
4 % Promisel+0 JBODL10 #15C5I... DBytes 373168
Empty Space1d S12Bytes  37.316GB
4 [ PIONEERDYD-RW DVR-219L1.00 0 Bytes
2c 0Bytes
4 Virtual Volume sets and RAIDs
4 [ Virtual Block RAID 1 0Bytes 7462 GB
Empty Space28 S512Bytes  7.84MB
< Partitionl RAIDS NTFS  788MB  T449GB
Empty Space2d TS0GE  12373MB
< Reverse parent #A 0Bytes 373168
< Reverse parent 28 0 Bytes 373168
“ Reverse parent #C 0Bytes 373168

These parents may be processed as real objects, they can be imaged, viewed/edited. For your case the
missing disk can be copied to a hard drive in the Drive Copy Wizard.

x
Drives Copy Wizard
Drives
Source Destination
Device/Disk Label Fs Start Size N Device/Disk Label FS Start Size A
[ = Empty Space2d 17KB 373168 v B Local Computer
~ || Image: Y:/RAIDS/RAIDS... v [ % TOSHIBADTOIACA.. MHSATLKS  #1SA.. OBytes  93151GB
[] % Promisel+0 JBO. OBytes  37.31GB [ = Volumel3303ccSx. Recovery NTFS  1MB 300 MB
~ || Image: Y:/RAIDS/RAIDS... [ = EFl system partitx FAT32 301MB  100MB
v [ < Promisel+0 JBO. OBytes  37.31GB [ % Microsoft reservx 401MB  128MB
[ => Empty Space... 512 Bytes 37.31GB Ow=c v System NTFS  529MB  292.01GB
% Marvell §lix Config 1.01 [0 == Volumele0a5T3fx NTFS  29253GB 450 MB
v L3 PIONEER DVD-RW DVR-.. 0D v Data NTFS 29297 GB 63854GB
Qe [ <> Empty Space23 93151GB 169 MB
~ [ % WDCWDT0EACS-00.. WD-WCASIO4.. #0US. 0Bytes 93151 GB v [ % SAMSUNG SPO411N... SOTIMOWCS4266 2 A.. 0Bytes  37.31GB
Ose v ~ Backupl NTFS  1MB 93151 GB [ <> Empty Space24 17KB 373168
~ Virtual Volume sets and RAIDs v | Image: Y:/RAIDS/RAIDS...
OBytes  74.62GE [ == Promise1+0JBO.. OBytes  37.31GE
[] <> Empty Space37 512Bytes 7.84MB ~ || Image Y:/RAIDS/RAIDS...
[ = Partition1 RAID3 NTFS 788MEB 74.49GB ~ [ < Promisel+0JBO... OBytes 37.31GB
[ <> Empty Space3$ TAS0GE 123.73MB [ = Empty Spac.. 512Bytes 37.31GE
[] = Reverse parent #A 37.31 6B e Marvell 81 Config 1.01
[] % Reverse parent £B 37.3168 v 2 PIONEER DVD-RW DVR-...
s Reverse parent £C 373168 SE o
=

Note: The reverse parents contain the data that should be on the RAID parents, according to its layout,
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while RAID parents contain actual data, that may be corrupted.
2.5 Data Recovery over Network

This chapter explains how to perform data recovery operations over network.

R-Studio has network capabilities that allow the system administrator, using its computer, to recover files on any
computers accessible over network.

R-Studio supports the TCP/IP protocol and any protocol supported in Microsoft Network.

R-Studio Agent must be installed on computers where files are to be recovered. This program gives R-Studio
access to local disks on remote computers over network.

If, due to file system crash, the network computer where you are going to recover your data cannot start, you
may use R-Studio Agent Emergency to start the compuiter.

Files can be recovered without R-Studio Agent if the computer where the files are to be recovered runs
Windows NT/2000/XP/2003/Vistal2008/7 is accessible from a computer also running Windows NT/2000/
XP/2003/Vistal2008/7. In this case, the administrator must have administrator privileges on the remote
computer.

You should always disable a firewall and/or antivirus software on the both computers. As an alternative,
advanced users may tune themto allow R-Studio and R-Studio Agent to communicate via network.

All data transmitted over network are encrypted with a strong algorithm for data security. Restoring data over
network is very much the same as that on a local computer.

In addition, R-Studio can load/save any files like disk images, scan info files, RAID corfliguration files, from/to
the computers to which it has access using R-Studio Agent.

- R-Studio Agent
- Data Recovery over Network
- Connecting over the I nternet

25.1 R-Studio Agent

R-Studio Agent is a program that provides R-Studio with an access to the drives of a network computer. It
should be installed and properly registered on the computer which drives are to be accessed. R-Studio Agent
has versions for the following PC operating systens:

- Windows

- Mac OS

- Linux
and there is R-Studio Agent Emergency that can be used to start a computer from which you are going to
recover data that cannot start other way due to a file system crash, for example. Please, note that you need to
use R-Studio Emergency as an emergency agert if you wart to start a Mac computer.
R-Studio can work equally with all versions of R-Studio Agent and access computers run under Windows,
Mac OS, and Linux.
Y ou must have enough rights on the remote computer to install and run R-Studio Agent.
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2.5.1.1 R-Studio Agent for Windows

Attention Windows NT/2000/XP/2003/Vista/2008/7 users: R-Studio Agent should be installed under an
administrator account.

When ingtalled, R-Studio Agent starts autometically and runs as a service. To corfigure it, R-Studio Agent

should be started again manually.

= The following switches are available:

-? evokes a help screen;

-install installs R-Studio Agent as a service

-renove removes R-Studio Agent services

-consol e starts R-Studio Agent as a console application

Started without a switch, R-Studio Agent runs as a GUI application and its icon appears on the taskbar tray. In
this mode, it can be configured and its log may be viewed.

Simply connect to the remote computer providing a desired password for R-Studio Agent in the Connect to
Remote Computer dialog box. R-Studio checksiif there is R-Studio Agent running on this computer. If not, a

Can't connect... message will appear.
Click the Yes button, and R-Studio will remotely install R-Studio Agent.

Attention Windows NT/2000/XP/2003/Vista/2008/7 users: R-Studio Agent may be remotely installed
over a network from a computer running Windows NT/2000/XP/2003/Vista/2008/7/8/8.1 to another
computer running Windows NT/2000/XP/2003/Vista/2008/7/8/8.1. To do so, you must have
administrator accounts on both computers.

To access the R-Studio Agent main panel,
1 Clickitstrayicon
> The main panel will appear. You may view its log

R-Studio Agent main panel

[0 R-Studio Agent Technician - test2@r-tt.com & X

Spstem 4 xIntel[R) Core{Th] 54570 CPU & 3 20GHz, 3200
05 windows 10 Buld 10240

Starttime  Thursday. &ugust 27. 2015 2268.07 PM

Uptime  0R 3m 185

Bytesin 15048
BytesOut  32KB

To configure R-Studio Agent,

1 Right-click its tray icon and select Configure
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2 Specify required parameters on the Please configure R-Studio Agent dialog box and click the OK

button

Please configure R-Studio Agent dialog box

| Please configure R-Studio Agent Technician

X

Accepted IP Addresses

IPAddess | 192.168. 1 . 0

A Tceap Subret Mack | 255 255255
Pot |3174
Corea

= R-Studio Agent Options

Password:

Enter a password to obtain access to this computer from a network.

Re-Enter:

Re-enter the password.

Accepted Protocols

Pipes supported by Windows NT/2000/XP/2003/Vista’2008/7 only. To improve security,
this option should be disabled.

TCP/IP supported by any network OS.

Port port for incoming connections

Accepted IP Addresses

IP Address

specifies addresses from which this computer can be accessed.

Subnet Mask

specifies a subnet mask of the network from which this computer can be accessed.

> R-Studio Agent will now run with the specified parameters

2.5.1.2 R-Studio Agent for Mac

Y ou need to have an administrative account on the Mac computer to start R-Studio Agent for Mac.

To start the R-Studio Agent for Mac and access its main panel,

1 Go to the Application folder, double-click R-Studio Agent for Mac, and enter the account password

> The main panel will appear. You may view its log

R-Studio Agent for Mac main panel

R-Studio Agent Technician

Uptime
Bytes In

) Newwork | 0S:Mac 05 X 10.4.5

Start time

Bytes Out

1P Address: 192.168.1.6

07/15/12 20:39:59
Oh 2m 54s

4524 B
171 KB

Event type

i) Network | System: 2 x Intel(R) Core(TM)2 CPU 6300 @ 1.86 J

() Network | R-Studio Agent Technician started and ready to accep.
G Network | Request from 192.168.1.10.
@) Network | Connection with 192.168.1.10 is established successf... |+

To configure R-Studio Agent for Mac,

1 Go to the R-Studio Agent for Mac menu and select Preferences
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2 Specify required parameters on the Please configure R-Studio Agent dialog box and click the OK
button

Please configure R-Studio Agent Mac dialog box

R-Studio Agent Technician Preferences

Password for incoming connections

Incoming connection preferences
# Enable incoming connec tions
TCP/IP Port 3174

Accepted IP Address
IP Address 192.168.001.001

Subnet Mask 255.255.255.000

(cance) Cox )

= R-Studio Agent for M ac Options
Password: Enter a password to obtain access to this computer from a network.
Re-Enter: Re-enter the password.

Incoming connection preferences
Enable incoming Select this checkbox if you want to allow incoming connections.

connections

TCP/IP Port A TCP/IP port for incoming connections

Accepted IP Addresses

IP Address specifies addresses from which this computer can be accessed.

Subnet Mask specifies a subnet mask of the network from which this computer can be accessed.

> R-Studio Agent for Mac will now run with the specified parameters

Connecting from R-Studio Agent for Mac to R-Studio.

To establish a connection from R-Studio Agent for Mac to R-Studio,

1 Run the R-Studio Agent for M ac and select Connect from the Tools menu

2 Enter the necessary information on the Connect to R-Studio dialog box and click the Connect button.

Connect to R-Studio dialog box

Connect to R-Studio

Server itudio.example.com Port 8080

Password essesses

( Cancel ) ( Connect )

4

=I Connect to R-Studio settings

Server Specify the DNS name or |P address of the host where R-Studio is
running.

Port Specify the port set on the R-Studio Connect to Remote Computer
dialog box.

Password Specify the password set on the R-Studio Connect to Remote
Computer dialog box.

> R-Studio Agent for M ac will connect to the computer where R-Studio is running and it will show the
hard drive and logical disk structure of the remote computer.
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Drives X

Device/Disk Label FS Start Size A
< Volume(3303cc57-3edx Recovery NTFS  1MB 300 MB
tion + FAT32 301MB 100 MB

reserved parm. 401MB 128MB

: - System NTFS (520MB  292.01GB

< Volume{eDa373f2- 14dx NTFS  202.53GB 450 MB

< D: ~ Data NTFS  20207GB  638.54GB
Empty Space1s 9315168 1.69MB

“ Marvell 91 Config 1.01
~ . PIONEER DVD-RW DVR-21

SE

v 2 Remote Computer 192.168.1.60

~ e NVidia Hitachi HTS347564.. J2120033CAXGXC SATA2 OBytes  506.17GB
< Mac 05 ~ HD HFS-  OBytes  50537GE

< EF| System Partition FAT32 20KB  200MB
@ Recovery HD Recovery HD  HFS+  585.57GB 61989 MB

v % WDCWD75DA-DDAWAT .. 7DSTIAI4I262 USB  OBytes  699GB

< EF| System Partition FAT32 20KB  200MB
Empty Space29 687GB 12800 MB

< HFS-Test v HES-Test HFS+  OBytes  GG7GB

It can be processed the same way as that on alocal computer.
2.5.1.3 R-Studio Agent for Linux

Y ou need to have the root privileges to run R-Studio Agent for Linux.

Unlike R-Studio Agent for Windows and R-Studio Agent for Mac, R-Studio Agent for Linux iS & console application and
should be runin the Terminal. Y ou also need to mark it as an executable before start.

When it is started for the first time, R-Studio Agent for Linux asks for its configuration.

R-Studio Agent for Linux Configuration dialog box

File Edit View Terminal Help

root@BCK-Ubuntu:~# cd RSA 2

root@BCK-Ubuntu:~/RSA# ./rsagent

Configuring R-Studio Agent 6.0.1020

# Specify password for incoming connections >

# Confirm password for incoming connections >

# Specify IP Address (and optional NETMASK delimeted by space) to limit incoming
connections or @ to allow any [] >192.168.1.1 255.255.255.0

# Specify TCP/IP port for listening [3174] >

# Running R-Studio Agent

* This product is licensed to: UNREGISTERED DEMO VERSION

# System: 2 x Intel(R) Core(TM)2 CPU 6306 @ 1.86GHz, 1862 MHz, 993 MB RAM

# 0S: Linux 2.6.32-41-generic-pae #91-Ubuntu SMP wed Jun 13 12:60:89 UTC 2012 3

? R-Studio Agent is not yet registered, 64KB file size recovery limit is implied ™
until remotely registered

* R-Studio Agent started and ready to accept connmections...

* You may press ENTER to start connection to remote R-Studio D

= R-Studio Agent for Linux Options

Specify password Enter a password to obtain access to this computer from a network.
for incoming
connection

Confirm password | Re-enter the password for confirmation.
for incoming
connection

Specify IP Specifies addresses and a subnet mask from which this computer can be accessed.
address... Enter O to allow connections from any address.

Specify TCP/IP Port | A TCP/IP port for incoming connections. Press Enter for the defavit one [3174].
for listening

Don't pay much attention to the warning about "urregistered demo version'. If necessary, youll be able to
register R-Studio Agent for Linux through R-Studio.

You may see the current corffiguration by starting R-Studio Agent for Linux with the command rsagent - -
show _config.

© 2002...2015 R-Tools Technology Inc.



131 R-Studio Manual

R-Studio Agent for Linux Configuration dialog box

File Edit View Terminal Help

root@BCK-Ubuntu:~# cd RSA

root@BCK-Ubuntu:~/RSA# ./rsagent --show_config

R-Studio Agent 6.0.1620

Password for incoming connection: present

Accept incoming connection from IP addresses / NetMask: 192.168.1.1 / 255.255.25
5.8 3
Listening on port: 3174

root@CK-Ubuntu:~/RSA# []

You may change the current configuration by starting R-Studio Agent for Linux with the command r sagent - -
configure.

Connecting from R-Studio Agent for Linux to R-Studio.

To establish a connection from R-Studio Agent for Linux to R-Studio,
1 Run the R-Studio Agent for Linux and press Enter

2 Enter the necessary information

Connect to R-Studio dialog box

File Edit View Terminal Help

root@BCK-Ubuntu:~# cd RSA

root@BCK-Ubuntu:~/RSA# ./rsagent

* Running R-Studio Agent

* This product is licensed to: UNREGISTERED DEMO VERSION

# System: 2 x Intel(R) Core(TM)2 CPU 6380 @ 1.86GHz, 1862 MHz, 993 MB RAM

# 0S: Linux 2.6.32-41-generic-pae #91-Ubuntu SMP Wed Jun 13 12:06:89 UTC 2012
? R-Studio Agent is not yet registered, 64KB file size recovery limit is implied|
until remotely registered

# R-Studio Agent started and ready to accept connections...

* You may press ENTER to start connection to remote R-Studio ...

# Enter R-Studio IP address or just press ENTER to cancel»192.168.1.16

# Enter password or just press ENTER to connect without one>

Connection with 192.168.1.10:8080 is established successfully

* You may press ENTER to start connection to remote R-Studio I

> R-Studio Agent for Linux will connect to the computer where R-Studio is running and it will show the
hard drive and logical disk structure of the remote computer.

Drives - x
Device/Disk Label FS Start Size
~ I | ocal Computer
~ % TOSHIBA DTOTACAID0 MS... MHSATLKS #15A. OBytes 9315168
“ Volume{3303cc57-3eddx Recovery NTFS  1MB 300 MB
n - FAT32 301MB  100MB
d partir. 401MB 128MB
+ System NTFS  529MB  29201GB
< Volume{eDa5T3r2-14d5.x NTES  20253GB 450 MB
D ~ Data NTFS  20297GE  638.34GB
Empty Spacel? 93151G8 160 MB

% Marvell 91 Config 1.01
~ 2 PIONEER DVD-RW DVR-218...

Qc
v 32 Remote Computer 192.168.1245
~ % VBOX HARDDISK 1.0 VBdfb3f256-Tee.. SATA2 OBytes  10.09GB
< /mediaftester/Storage + Storage Ead  OBytes  1009GEB
~ % VBOX HARDDISK 1.0 VBS5cOfbcS-fle. SATAZ OBytes  103.38GB
< Partition! Ead  1MB 99.38 GB
< Partition? 9939GB  400GB
@/ Ead  1MB 99.38.GB

It can be processed the same way as that on a local computer.
2.5.2 DataRecovery over Network

Generally, data restoring over network is very much the same as that on a local computer.

R-Studio Agent should be running on the network computer where data are to be recovered.

Read the Connecting over the I nternet topic to learn how to establish connection between R-Studio and R-
Studio Agent over the Internet.

To connect to aremote computer

1 Click the Connect to Remote button or select Connect To Remote on the Drive menu and select
Connect to the remote computer
A ligt of nearby computers will appear in the Computer List on the Connect to Remote Computer dialog
box.

© 2002...2015 R-Tools Technology Inc.



Data Recovery Using R-Studio 132

Connect to Remote Computer dialog box

@ Connect to Remote Computer X

<] part:

ce— TR 5]
Computers list:

Host Name P Address Host 05 Comments |

o

2 Select a computer from the list on the Connect to Remote Computer dialog box and enter the
password
Otherwise, you need to specify in the Computer: field the name or |P address of the remote computer where
data are to be recovered. The Port should coincide with the port specified for the R-Studio Agent.
The Password: field is for the password of R-Studio Agent running on the remote computer.
Note: If the remote computer is started with R-Studio Agent Emergency, leave this field blank.

> R-Studio will connect to the remote computer and show its hard drive and logical disk structure of the
remote computer below the device/disk structure of your local computer

orives x
Device/Disk Label Fs Start Size
v B Local Computer
e SAMSUNG SPOATINTW100,. SOIN20KCTSEST  #0AT.. OBytes 373168

il v NTFS-Test NTFS  32KB 6.76 GB
“ G: v FAT32-TEST FAT3Z 676GB  6.19GB
s H; v FAT-TEST FAT16 1295GB  201GB
S Volume{c7e018fa-205-7 HFS-Test HFS+  1495GB 657 GB
“ HarddiskVolumes v Ext4FS-Test Ex4  21.63GB  652GB
e U ~ Double NTFS 2815GB  9.13GB
< TOSHIBA DTOTACATOD MS... 44HSATLKS #15A.. OBytes  83151GB

< Marvell 91xx Config 1.01
~ L PIONEER DVD-RW DVR-219...

SE

v 5% Remote Computer 192.168.1.63
¥ < VBOX HARDDISK 1.0 VB737fcled-546... #0AT... 0Bytes 40GB
w C ¥ Windows 10 NTFS  1MB 40.00 GB
Vv < VBOX HARDDISK 1.0 VB2feB9676-23e... #1 AT... 0Bytes 1GB

] v TestVHD NTFS  64KB 1021 MB
¥ & VBOX CD-ROM 1.0
@ D

It can be processed the same way as that on a local computer.

Recover dialog box

L1 Restore from root: [] skip fles with bad sectors
[ Recover metafies

4 tgnare file mask Cancel

When the Recover dialog box appears, you may select whether you warnt to save recovered files on the local
or remote computer. Saving recovered files on a remote computer may be useful when the remote computer
has a healthy disk because you do not have to transfer files over network. It may be an external USB hard
drive, for example.

When R-Studio connects to the remote computer, it check if R-Studio Agent is present and its password.
If there is no R-Studio Agent installed, R-Studio may try to remotely install it. See the R-Studio Agent
topic for details.
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2.5.3 Connecting over the Internet

R-Studio and R-Studio Agent can be connected over the Internet. The connection can be made either using IP
addresses or DN'S names.

If hosts where R-Studio and R-Studio Agent are running have public 1P addresses the connection can be made the
same way as for the local network, except that the IP address or DN'S name should be explicitly specified in the
Computer filed the Connect to Remote Computer dialog box

If either (or both) of the hosts are on private networks behind NATs and firewalls and do not have public 1P
addresses, the corresponding ports should be opened or forwarded. In addition, connection should be made
either only from R-Studio or from R-Studio Agent.

Connection directions

* Both R-Studio and R-Studio Agent have public IP addresses (no NAT/firewall) or the ports on the NAT/
firewall are forwarded/opened.

Possible NAT/Firewall with Possible NAT/Firewall with
forwarded/opened ports = forwarded/opened ports

i
R-Studio the R-Studio
Technician Internet Agent
>
<

Connection direction

A connection can be made either from R-Studio or from R-Studio Agent.
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* R-Studio is behind a NAT and R-Studio Agent has a public IP address or the ports on its NAT/firewall are
forwarded/opened.

Possible NAT/Firewall with

NAT/Firewall forwarded/opened ports

R-Studio the R-Studio
Technician Internet Agent

>

Connection direction

A connection should be made from R-Studio.

* R-Studio has a public IP address or the ports on its NAT/firewall are forwarded/opened and R-Studio Agent
is behind a NAT.

Possible NAT/Firewall with

forwarded/opened ports NAT/Firewall
R-Studio the R-Studio
Technician Internet Agent

<

Connection direction

A connection should be made from R-Studio Agent.
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* Both R-Studio and R-Studio Agent are behind NATs/firewalls.

=~

R-Studio the R-Studio
Technician Internet Agent

NAT/Firewall

NAT/Firewall

Connection is impossible

No connections are possible.

Connection from R-Studio Agent to R-Studio

R-Studio settings
If a connection is to be made from R-Studio Agent to R-Studio, R-Studio should be set to accept connection
on the Connect to Remote Computer dialog box.
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Connect to Remote Computer dialog box

& Connect to Remote Computer .

D Connect to the remote computer

@ Wait connection from remote computer

{® Allow conmection from any address

i) Allow connection from the host:

IF Address: e Fort;

Subnet Mask:

Password: [TTITTITYY |

Haost 05 Comments

Select Wait connection from remote computer, and specify options for incoming connections.
= R-Studio I ncoming Connection Options
Password: Enter a password to obtain access to this computer from a network.

Allow connection Select this option if you want to allow connections to R-Studio fromany IP address
from any address
Allow connection Select this option if you want to allow connections to R-Studio from a specific 1P

from the host address or a network

IP Address specifies addresses from which this computer can be accessed.
Subnet Mask specifies subnet mask of the network from which this computer can be accessed.
Port port for incoming connections.

R-Studio will wait for an incoming connection.

Waiting for remote connection dialog box

@ R-STUDIO Network Technician 7.7.150584  — x

o

"= Waiting for remote connection
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Connecting from R-Studio Agent to R-Studio.

To establish a connection from R-Studio Agent to R-Studio,

(See the R-Studio Agent for Mac or R-Studio Agent for Linux help page to learn how to establish
connections from those R-Studio Agent versions).

1 Right-click the R-Studio Agent tray icon and select Connect
2 Enter the necessary information on the Connect to R-Studio dialog box and click the Connect button.

Connect to R-Studio dialog box

|bo Connect to R-Studio X

= Connect to R-Studio settings

Server Specify the DNS name or |P address of the host where R-Studio is
running.

Port Specify the port set on the R-Studio Connect to Remote Computer
dialog box.

Password Specify the password set on the R-Studio Connect to Remote
Computer dialog box.

> R-Studio Agent will connect to the computer where R-Studio is running and it will show the hard
drive and logical disk structure of the remote computer.

_D rrrrr X
Device/Dislc Label Fs Start Size
v [ | ocal Computer
~ < SAMSUNG SPO4TIN TWIOD.. SOLU2OKCTSEST  #0AT.. OBytes  37.31GB
@ F - NTFS-Test NTFS  32KB  676GB
@ G - FATS-TEST  FAT32 676GB  619GB
@ H ~ FAT-TEST FAT16 1295GB  201GB
< Volume{c7eD18fa-205-x HFS-Test HFS+  1495GB  667GB
% HarddiskVolumes  + BadFs-Test Bt 2163GB  652GB
w U ~ Double NTFS 281568 915GB
< TOSHIBADTOTACATOOMS.. M4HSATLKS  #15A. OBytes 9315168
<% Marvell 9l Config 1.01
~ £ PIONEER DVD-RW DVR-219...
> E
v 8 Remote Computer 192.166.1.63
~ % VBOXHARDDISK 10 VET37icDed-546.. 20AT.. DBytes  40GB
@G - Windows10  NTFS 1MB  4000GB
~ < VBOX HARDDISK 10 VB2e896T6-23e.. ¥1AT.. OBytes  1GB
wE + TestVHD NTFS  64KB 1021 ME
v VBOX CD-ROM 1.0
2.

It can be processed the same way as that on a local computer.

1l Text/hexadecimal Editor

Any object visble to R-Studio can be viewed and edited in the Text/hexadecimal editor. It is also able to
parse the data and represent data according to various data patterns. You may also create your own patterns to
parse data.

Y ou may turn numerical indexes for objects to distinguish them better.

- Viewing and Editing Objects
- Files and Sectors

- Creating Custom Patterns

- Pattern Example |
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Pattern Example ||

R-Studio Features

Contact | nformation and Technical Support

Data Recovery Using R-Studio

Basic File Recovery

Advanced Data Recovery

M ass File Recovery

Volume Sets and RAIDs

Data Recovery over Network

Technical | nformation and Troubleshooting

R-Studio Emergency
R-Studio Agent Emergency

3.1 Viewing and Editing Objects

YOU MUST BE ABSOLUTELY SURE OF WHAT AND WHERE YOU ARE WRITING!
Or you may completely lose all your data.

Before you can physically write anything on a disk, you need to enable writing.

To enable writing,

1

On the R-Studio main panel, select the Tools menu, then Settings, and select Enable Write on the
Settings dialog box.

The Editable: status will change to Yes from Read Only.
Now the object can be edited.

Locking and unlocking objects

It is possible to manually lock an object being edited in Text/hexadecimal Editor.

When an object is locked, Text/hexadecimal Editor has an exclusive access to it, and no other prograns or
Windows can make any changes on it. Text/hexadecimal Editor itself always locks the object itself before
writing anything on the disk and then unlocks it. But sometimes locking/unlocking may take quite a lot of time, up
to several seconds. That is why sometimes it is a good practice to lock an object while editing it in Text/
hexadecimal Editor. This can be done by selecting Lock onthe Tools menu.

When considering locking an object in Text/hexadecimal Editor, keep in mind the following:

- Starting from Windows 7, it is impossible to change data if it resides on a logical disk without locking the

disk. If the data is on a place outside of any logical disk (on an unmounted partition or empty space), such
lock is not necessary. Windows Vista, XP, or below do not have such restrictions.

- The Lock command tries to lock al logical disks on which the object being edited is placed. For a hard

drive, those are all its logical disks, for a file that is a logical disk where it resdes. And if a RAID is created
fromlogical disks and a file is opened on that RAID, Text/hexadecimal Editor blocks all logical disks on
which the file resides.

Moreover:

If alogical disk is opened in Text/hexadecimal Editor, the Lock command locks the disk if there is no files
opened by some other programs.

If a hard drive is opened in Text/hexadecimal Editor, the Lock command locks the drive if al its logical
disks can be locked. That may cause problems is one of the logical disks is a system one.

© 2002...2015 R-Tools Technology Inc.



139 R-Studio Manual

To view/edit an object,
1 Right-click the object and select View/Edit on the shortcut menu

= Other ways to view/edit the object
- Select the object and select view/Edit onthe File menu
or
- Select the object and pressthe Ctrl+E keys

> A Text/hexadecimal Editor panel will appear

=l R-Studio Text/hexadecimal editor

& Text/hexadecimal Editor - TOSHIBA DTOTACATOD M520ATS0 : 44H3ATLES - [ x
File Edit MNavigate View Tools
] ~
@ o Q ol = ét % @ @ Type offset to go to |Bytes = @
Back Forward Save Changes | Find Find Previous FindNext | Stop B ANSI Column ~ OEM Column = UMICODE Column  UNICODE+ Column  Auto flow
Templates = Offset Binary data ANSI Lk
Master Boot Record » | [b75mba00 HEX B76FB7F0: 03 8B OD 03 04 COA 04 01 - 14 2F F2 E7 0B 03 3C F1  .€....... Vs T 0 v R
MName Value | | Sector 5010344
Master bootstrap loader code F5010403 1424
Windowis dick signature x63706F30 E76FBE00: @ 01 OA 03 14 2A 06 CI - OF 08 10 04 03 0D 00 04
S Parieo B76FEE10: O3 OA 32 3L 08 01 OA 06 - 03 02 05 OF 03 04 34 FO
et = B76FEE20: 43 08 1B 03 09 09 03 01 - OD 07 11 07 02 05 02 OD
= active partition Ox8c Tz i
e 5 BT6FEE30: 32 BO 08 06 1C 10 08 10 - 8B CD DB 10 01 06 00 OB
ey peY [Ty B7EFEE40: 29 FO AD 67 01 BF 3F 43 - 09 84 55 01 0D 4C 10 46
pa Eissanl ‘y”;_e' ko R B76FBE50: 2D 37 1D 31 06 17 12 13 - 01 11 2E 00 O& 09 0B 53
aftition D e chator BT6FBE60: 7TA 04 00 07 06 09 03 05 — OF 11 14 01 05 06 01 OF
Encthead iy ) B7€FEE70: 18 08 14 02 04 OB 0D 14 - 04 00 00 08 2C 09 98 7D
End sector, cylinder (encoded) 0201 L B76FBE30: 16 03 OD 18 06 02 10 03 — 63 00 03 OR 1B 00 06 0T veevewedeneneee wunnns
Sectars ncecedion nadifion ANISGEBOR, B76FEEY0: 04 00 OA 04 00 01 06 03 - 02 05 OB 03 05 14 B89 Bl  .vvvvernennes B ouenns
Properties x BT6FBBAO: 04 01 53 ED 03 1C 01 07 - 08 14 02 04 OB 0D 0A 02 Sp..
Property ol B76FEEB0: OD OD OB 05 03 06 4D F3 - 80 01 1B 0f OA 02 81 4A ......Mé.......J ......
BT6FBECO: OD 01 OA 1A OC 02 1B 2B - 29 08 4E 09 BE 4B 7B F9
Name TOSHIBA DTOTACAT0D MS... B76FEEDO: @@ 2A 07 BB C7 03 15 01 - 3E 02 OF OB 2B FO 15 05
IE ML B7EFESE0: 09 03 28 F1 BA 00 OE 03 - OA 08 27 EF C8 01 5C 17
Sector size 32 B76FBEF0: 00 03 05 39 9F C1 FO 26 - 23 04 8E 75 6C F1 1A 08 ...o¥A#s#.¥uld.. ...9f.
v Offset Ox00b76fbad0 BTEFES00: 19 07 OA 01 05 01 OC 01 - 11 OA 32 F5 61 05 06 00 .evuennnns 2BE. .. e
Sector 6010244 B76FB910: 04 05 01 06 03 02 05 01 - 09 11 01 03 04 10 02 29 t.uvernenrnrnnn D o
Position in sector 208 i
v Parent ¥l b2
Sectors Properties Data Interpreter Std
Find Results x
Clear Al | Goto GotoNext GotoPrevious | Continue Find
Find: "FILE" in the whole object ~
0x0000102000 Type: Undefined T e e st e e st (S e 0 2 D S A ey S it
0x0000102400 Type: Undefined IiaR o B e R e Hoe it @.K01.@.KOT.e.KO1.0.KOL.
L4 >
Bookmarks Find Results
Ready Size 1000204886016 Offset (x00b76fb8d0 Sector 6010844 Read Only Binary data Unaltered
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Data Parsed According to the Selected Pattern

Master Boot Record

Name
Master bootstrap loader code
Windows disk signature
~ Partition
80 = active partition
Start head
Start sector, cylinder (encoded)
Partition type indicator
End head
End sector, cylinder (encoded)
Sectors preceding partition
Sectors in partition
~ Partition
80 = active partition
Start head
Start sector, cylinder (encoded)
Partition type indicator
End head
End sector, cylinder (encoded)
Sectors preceding partition
Sectors in partition
 Partition
80 = active partition
Start head
Start sector, cylinder (encoded)
Partition type indicator
End head
End sector, cylinder (encoded)
Sectors preceding partition
Sectors in partition
~ Partition
80 = active partition
Start head
Start sector, cylinder (encoded)
Partition type indicatar
End head
End sector, cylinder (encoded)
Sectors preceding partition
Sectors in partition
Signature (55 AA)

Object Sector Mapping

Sectors
Sector
6010843

6010851

Value
000000 000000 0.
0x30f3fccd

()
0

02
Oxee
255
O

1
4204267295
o0

0

0x0
o0

Data

Object Properties

Windows time
DOS time
Unix time

~ Big Endian
UTFE character
UTF16 character
& bit hexadecimal number
& bit octal number
& bit unsigned decimal number
& bit signed decimal number
16 bit hexadecimal number
16 bit octal number
16 bit unsigned decimal num...
16 bit signed decimal number
32 bit hexadecimal number
32 bit octal number
32 bit unsigned decimal num.
32 bit signed decimal number

Properties
Property Value
Name TOSHIBA DTO1ACA100 MS2.
Size 1000204886016
Sector size
v Offset Ox00b76fb200
Sector 6010844
Position in sector 0
|V Parent
Size
v Offeet
Sector
Shown as Various Digits
Data Interpreter e
Name Value
8 bit binary 00011100
ANSI character o
OEM character o
~ Little Endian
UTF8 character o
UTF16 character o
8 bit hexadecimal number Oxlc
8 bit octal number 034
£ bit unsigned decimal number 28
8 bit signed decimal number 28
16 bit hexadecimal number Oxdalc
16 bit octal number 025034
16 bit unsigned decimal num... 10780
16 bit signed decimal number 10720
32 bit hexadecimal number Oxbb072aTc
32 bit octal number 027301625034
32 bit unsigned decimal num... 3137808924
32 bit signed decimal number  -1157138372
64 bit hexadecimal number 0x11503cTbb072a1c
64 bit octal number 042500743672016...
64 bit unsigned decimal num... 77972724920035868
64 bit signed decimal number  77972724520035868

1848-02-02 05:01:32
2073-08-07 05:16:56.
2069-06-07 05:33:24

o

210
Dx1c2a07bb
03412403673
472516538
472516339
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Binary view

- 9F 08 10 04 03 0D 00 04
- 03 02 05 OF 03 04 34 FO
- 0D 07 11 07 02 05 02 OD
- 8B CD DB 10 01 06 00 OB
- 09 84 55 01 OD 4C 10 46
- 01 11 2E 00 OR 09 0B 53
- OF 11 14 01 05 06 01 07
- 04 00 00 08 2C 09 98 7

- 63 00 03 O& 1A 00 06 07
- 02 05 08 03 05 14 89 Bl
- 08 14 02 04 0B OD OA 02
- 80 01 1B 08 OA 02 81 4A
- 29 08 4E 09 BE 43 73 F9
- SE 02 OF 0B 2B FO 15 05
- O0A 09 27 EF C& 01 5C 17
- 23 04 SE 75 €C F1 1A 08
- 11 OR 32 F5 61 05 06 00
- 09 11 01 03 04 10 02 29
- 08 10 04 03 05 OR 00 06
- 52 3C 09 3E 07 08 07 52
- 08 06 1A 0B 06 89 2E 63
- F9 17 70 01 AE 4C 68 04
- 31 03 08 26 00 6E 21 7

- 2121 0B 31 16 1F OE 24
- 07 2C AR 12 02 04 OA 4A
- 08 SD 04 BA 21 04 0B 18
- 03 05 32 2F 1F 09 1A 02
FBSBO: 14 14 07 O OE 02 02 08 - 30 EF 70 63 07 F4 9C 03
FBOCO: 14 14 27 FO 01 02 06 1B - 00 12 08 0T 06 01 06 00
FBOD0: 08 1B 18 08 OB 86 12 1D - 02 18 00 01 05 3C 9E 03
FBOEO: 01 12 30 A4 00 03 07 OC - 08 05 00 82 F7 33 OF 7D
FBOFO: F1 D5 A0 35 7E 52 OC OE - 01 OD 08 0D 10 02 03 2B

0O W WO WD W W WO W W WD DWW W W W m W

ffa iy

Text view

ANSI OEM UNICODE  UNICODE+

c
2
}

.ig..?C.aU..L.F

zHo..m o.fo.sm
—98P14%E!!.1. 09..1.3@!1.1 o..0.0.. .0..0mio
- fee 0L, OE.OOOED O0.,.R.D
ST .qicogic, 0.0 R

d

|Find Resuits

Clear Al

to Next

Continue Find

|Find: "FILE" in the whole object ~

|020000102000 Type: Undefinea
|0x0000102400 Type: Undefined

|0x0000102800 Type: Undefined = - = i = o = @.KOI.Q.KOI.QR.KOI.Q.KOI.
‘ﬂxﬂﬂﬂﬂlﬂlcﬂﬂ Twvpe: Undefined Ciiiaieaitesedecvaest B il A KDE B K0T 0 .KDT. 0. NOT. M
> 5
List of Bookmarks
[Bookmarks i
| Bookmark Location Offset Sector
ockmark 1 Std 0x00bT76fbB00 6010844
ookmark 2 Std 0x00b76fb8d0 6010844
|Bookmark 3 Std 0x00b76fb9a0 6010844
Viewer/Editor status
Ready Size 1000204886016 Offset 0x00b76FbE00] Sector 6010844 Editable Binary data Unaftered -

Previous Pattern

Click this button to go to the previous
pattern.

Next Pattern

Click this button to go to the next
pattern.
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Save Changes
Click this button to save changes.

BB | B |

ANSI Column | OEM Column | UNMICODE Column

Code pages
Turns supported code pages or/off.

Autoflow

Click this button to turn autoflow on.
Auto flow

Panel view options
Y ou may set which panels and bars to enable/disable.

= To enable/disable:

ANSI data Select/clear ANSI onthe View menu
OEM data Select/clear OEMr onthe View menu
UNICODE data Select/clear UNICODE onthe View menu
UNICODE+ data | Select/clear UNICODE+ onthe view menu

Toolbar Select/clear Toolbar onthe View menu

Properties View Select/clear Properties View onthe view menu
Sectors View Select/clear Sectors View onthe view menu

Data Interpreter Select/clear Data Interpreter View onthe View menu
View

Template View Select/clear Template View onthe view menu

Bookmarks View Sdlect/clear Bookmarks View onthe View menu
Find Results View | Select/clear Find Results View onthe View menu

2 View the information and make necessary changes
Select save Changes onthe Tools menu if you want to save changes.

= Other ways to save changes

- Select Save Changes onthe File menu

or

- Pressthe ctrl+s keys
Viewing
There are up to four tabs showing the data in different representations. Actual number of tabs depends on the
object and property being viewed/edited.

Std Exact attribute data. If the attribute is compressed, R-Studio decompressesiit prior to
showing.
Unlimited | Exact attribute data + free space of last cluster. If the attribute is compressed, R-Studio
decompresses it prior to showing.
Direct Actual data written on the disk. If the attribute is not compressed, it coincides with the Std
representation.

Allocation | Resident part of the attribute.
Y ou may view data in 4 various code pages. ANSI/OEM/UNICODE/UNICODE+ by switching or/off the
respective code pages inthe Code pages buttons or select the appropriate code pages on the View menu.
Y ou may see which file is written on a particular sector. See Files and Sectors for detalils.
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Patterns or Templates

You may select a pattern according to which the data will be parsed and shown in the parsed data pare.
The Data Interpreter shows the data selected on the Template pane in various representations.

You may find the next or previous data that metches the pattern signature on the disk. Right-click the right
pane of the editor and select either Find Template Signature Next Of Find Template Signature Previous
on the shortcut menu. Y ou may also select these items on the Edit menu.

Y ou may also create your own patterns to parse data from various objects.

Searching
To search for a particular string, click the Find, Find Next, Or Find Previous buttons or the same items on
the Edit menu, and specify the string on the Search dialog box.

Search dialog box

| @ search %

S

=l Search options

Search for

HEX Field for the string to search for in the hexadecimal representation

ANSI Field for the string to search for inthe ANSI encoding

OEM Field for the string to search for in the OEM encoding

UNICODE Field for the string to search for in the UNICODE encoding

Match case Select this check box to make the search case-sensitive

Search area

FroT_ current Select this check box to start search from the current position

position

From start position | Select this check box to start search from the beginning of the object

From Address Select this check box and specify the range in which the search is to be carried out
Search position

Exhaustive search Select this check box to search the ertire object

Search at offset Select this check box and specify the sector offset from which the search will start
Reverse Select this check box to start the search in the reverse direction

Find all Select this check box to search for all instances of the string to search. Search

results will be shown in the Find Results pane.

Text/hexadecimal Editor will show the search progress.

Search results are shown on the Find Results pane. You may easly move to the required found item by
clicking the item.
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Navigating
You may quickly move to a particular part of the object. To move to a particular part of the object being
viewed/edited, enter the required offset in the Go to Offset field between the buttons.

Bookmarking

Y ou may create bookmarks to easily move to those places. Right-click the cursor on the place you wart to
bookmerk and select Toggle Bookmark on the shortcut menu. The list of bookmarks appears in the
Bookmark pane. You may easily move to the required bookmeark by clicking it in the list.

Y ou may control bookmarks on the Edit menu.
Filling an area with a pattern

To fill an area with a pattern, select Fill on the Edit menu, and specify the pattern and area on the Fill dialog
box.

Fill dialog box
e i X
nsi oo ]
e [aimo |
= \
NICoDE: (%0 ]
== 1
ccccc ]
= Fill options
Fill pattern
HEX Field for the pattern to fill the area in the hexadecimal representation
ANSI Field for the pattern to fill the areain the ANSI encoding
OEM Field for the pattern to fill the area in the OEM encoding
UNICODE Field for the pattern to fill the area in the UNICODE encoding
Fill range
From (hex) Field for the start position of the area to fill with the pattern
To (hex) Field for the end position of the area to fill with the pattern

3 Click the Save Changes button to save the changes

=l Other ways to save the changes made

- Select save Changes onthe Edit menu
or

- Pressthe F2 key

> Viewer/Editor will save the changes on the object

YOU MUST BE ABSOLUTELY SURE OF WHAT AND WHERE YOU ARE WRITING!
Or you may completely lose all your data.

Selecting and saving an area in the Viewer/Editor
You may select an areain the Viewer/Editor panel and save it as afile.
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To select and save an area in the Viewer/Editor panel,
1 Right-click the beginning of the selection and select Select From on the shortcut menu
2 Right-click the end of the selection and select Select To on the shortcut menu

= Other ways to select an area
Select select... onthe Tools menu and specify an area to select on the Select dialog box,
or
- Click the start point of the area and drag the mouse cursor to its end.

If you need to select an entire object, select Select All onthe Tools menu or click the Ctri+A key

Select dialog box
e Selection X ‘

e —
To (hex): \%DDBSFFF
Reset Cancel

3 Select an appropriate item in the Tools menu to save the data in a required format and specify its file
name

Select:
Save to Binary File... | to save the data in the binary formeat (default extension is . bi n)

Save to Hexadecimal | to save the data in the binary format (default extensionis. hex)
File

onthe Tools menu.
If you select an existing file, R-Studio will ask you if you warnt to append or overwrite the file.

@ Text/hexadecimal Editor - E: > VBOX HARDDISK 1.0 VB24e9676-23ed8.. X

C\Users\IEUser\ Documents\data.bin already exists.
5\ Doyouwantto Append or Overwrite it7 Cancel to choose ather file

Append Overwrite Cancel

If a remote computer is connected for Data Recovery over Network, the Save as... didog box will
appear when you select a place to save the data. Y ou may save it to the local or remote computer.

@ Save as Binary File X

192.168.1.63  ~ | [Ci\Users\EUseriDocuments\data.bin | =

Gt

> Viewer/Editor will save the data in the file

Loading data from an external file
Y ou may load a data from a file and overwrite an area of the object opened in the Viewer/Editor panel.

To load binary data from a file and overwrite an area of the object opened in the Viewer/Editor
panel,

1 Select an area to overwrite and select Load from File... on the Tools menu
If a remote computer is connected for Data Recovery over Network, the Open as Binary File dialog box
will appear when you select a place to open the data file from. You may open it from the local or remote
computer.

| @ Open as Binary File x

192168163+ | [C:\Wsers\EUser\Doauments\data.on ]

o

2 Select the necessary file and load the data.
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> The area in the Viewer/Editor will be overwritten with the new data.
3.2 Files and Sectors

Y ou may see which file is written on a particular sector. To do so:
1 Enumerate fileson a logical disk on the Drives panel.
2 Go to the tab of that logical disk and select Show Files in HexEditor on the Files menu.

3 Return to the Drives panel and select View/Edit on the shortcut menu.

> R-Studiowill show a file that belongs to a particular section.

File in a sector

Offset Binary data
278113E0: 4E 1A OF 9A 30 DB BB 68 - 72 69 OB 8D 63 48 7C 35 N..3
278. FO: 76 A3 Cl EF AF D2 AD 38 - D4 SA 32 59 90 EO E6 53 wiAl

Sector 1294474 (Parent: WOC WD75A4-008480 10.09] F11E that belongs to this sector
< to wipe/testz.arc

: CE OF AD EE 22 Bl 09 63 - 31 CF AB 38 BO 60 F9 28 I..i
DE BD BC 6F 6D E6 A4 93 -
13 9F C3 06 4A AC 85 F4 -
30: FC 8D EC Bl FC OE 15 DF -
40: 9C 74 7A 48 DC 79 08 98 - &8
50: 01 OF €9 FO 3A D1 72 9E - B7 D2
: SE FD CF 4F EA 14 63 6C -
BS 28 39 80 72 2B FD AE - 25 32 07 12 27 1B

- 3E 9F D8 E5 55 A1 CA AF .XA9
2 - 57 FB 08 64 C6 88 56 FE °H,r
- A9 65 99 7E F3 20 DD 48 6.h.

3.3 Creating Custom Patterns

Y ou may create your own patterns yourself.

An example of a commented pattern parsing an AVI file.
The syntax of pattern description is similar to that of the XML language. The folder where the files should be
placed is specified on the Main tab of the Settings dialog box.

Pattern structure

Pattern header

Each pattern starts with a standard header
<?xm version="1.0" encodi ng="utf-8"?7>

Section tenpl ate
Each pattern starts with a section giving to the pattern a name that will be shown in the parsed data pane.
Attributes:

| name | Specifies the pattern name shown in the parsed data pane

Example:
<tenpl ate nane="AVl File LIST">

</tenpl at e>
Section si gnature

Attributes:

align <positive | Specifies if the data structure address is aligned (i.g., by asector: 512)
i nt eger >

This section contains elements fi el d with hex-codes of the signature. The attribute of f set  Specifies thelr
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offset from the start of the record. Field length is equal to the number of hex-codes.

Example:

<signature align="1">
<field of fset="0">46 49</fiel d>
<field of fset="2">4c 45</fiel d>

</ si ghat ur e>

Section section

Such sections contain all expressions and operations needed for the pattern to parse the data. A section name is
shown in the parsed data pane. In fact, sections are virtual objects used to group logically connected fi el ds.

Sections can be nested.

The main section is not shown in the parsed data pane.
Section contain elementsf i el d which are actual data objects. fi el d names are shown in the parsed data pane

with their values.

Attributes:

| name

| Specifies the pattern name shown in the parsed data pane

Example:

<section nanme="JUNK">

</ section>

List of All Objects in Patterns

Data types (in fi el d)

- integer
Sub-types:
int8
intl6
i nt 32
i nt64
uint8

ui nt 16
ui nt 32
ui nt 64
uintX
Attributes:

endi an: (be |
| systenm)

l e

Optional. Default: syst em

base: (deci mal
hex | octal)

Optional. Specifies data representation. Default: deci mal .

as-of f set:
<expressi on>

Optional. Specifies that this field is an offset and its value should be evaluated using
the expression. A specia variablet hi s returns the value of this field.

| rsector |

| rcluster)

pur pose: (offset

sector | cluster

Optional. Specifies the type of the as- of f set expression result . If this attribute is
presert, the attribute is necessary if the offset value should differ from the value of
thisfield (variablet hi s ).

rsector andrcluster are offsetsrelative to the absolute position of the pattern
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beginning.

assi gned-
tenpl at e:

<Tenpl at eNane>

Specifies the pattern name linked with this field. Ignored if the as- of f set or
pur pose attributes are not specified.

var: <Nane>

Optional. Specifies the name under which the value of this field can be accessed in
expressions.

- binary
Attributes:

di spl ay- encodi ng:
(hex | binary)

Optional. Defaut: hex.

size: <bytes> Mandatory.
- char

Attributes:

size: <bytes> Mandatory.

codepage: (ansi |

oem | utf8 | utfl6)

Optional. Specifies which codepage is used. Default: ansi .

- filetine

Shows time in the Win32 formet (64 bits)

- uni xtime

Shows time in the Unix format (seconds from 01/01/1970)

- filetine

Shows time in the DOS formet (date: hiword, time: loword)

- bits
Attributes;

si ze: <bytes>

Mandatory.

pos: <conmm
separated |ist of

bit positions>

Mandatory. Specifies bit positions in a data block.

Commands
- goto
Specifies a jump to a specified offset (either absolute or relative one)
Attributes:
address: Specifies an absolute address to jump to.

<expr essi on>

of fset: <expressi on> | Specifies arelative offset to jump by.

One and only one of the attributes should always be specified.
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i f
Evaluates a condition specified inthe t est attribute and, if the condition is true, reads fields specified in this
tag.
Attribute:
|test: <expression> | Setsaconditionto test against. |

- repeat

Reads the fields specified in the tag until the exit condition is equal to 0 or specified times

Attributes:
count: <expression> [<expression> iS evauated one time upon entering the block. Internal
elements are read the specified number of times.
test: <expression> <expr essi on> is evauated upon entering the block. Similar to the C++
constructionwhi le(...) {}.
test: <expression> <expr essi on> iS evaluated upon exiting the block. Similar to the C++
congiructiondo {} while(...).

- setvar
Sets the value of an internal variable. As an example, this command is convenient to store the current offset.
The value of the current offset is stored in a predefined variable of f set .

Attributes:
var: <string> Specifies the name of the variable.
expr: <expression> Specifies an expression which result will be assigned to the variable.

Expressions
Expressions in the patterns are arithmetic expressions which syntax is similar to that of the C language, including
operation preceding.
The following operations are supported:
+ -] & >< <=>=1=== || &&
Predefined variables

- of fset

An offset in bytes from the pattern beginning data is currently read at.

- start_position
An absolute position of the pattern beginning. of f set + start _posi ti on = absolute offset.

- this
This variable exists only within the context of the ass- of f set expression evaluation and is the current value
of the data field for which that expression is specified
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3.4 Pattern Example |

Below is an example of a commented pattern parsing an AV file.
<?xm version="1.0" encodi ng="utf-8""?>

<!-- A pattern section. The pattern nameisAvI Fil e. -->
<tenpl ate name="AVlI File">

<I-- A template signature section. Alignment is 1. -->
<signature align="1">
<!-- A 4-byte signature at offset 0x00. -->
<field offset="0x00">52 49 46 46</fiel d><!-- ANSI: RIFF -->
<!-- A 4-byte signature at offset 0x08. -->
<field of fset="0x08">41 56 49 20</field><!-- ANSI|:LIST -->
</ si gnat ure>

<!I-- A data section. ItsnameisAvI Fi | e. Thisis the main data section. It is not shown in the parsing tree as
a section (its name is ignored). -->
<section nane="AVl File">
<!-- Thefirst 4 bytes are read and shownasan ANSI string. -->
<field type="char" size="4" nane="Signature: RIFF" var="signature"/>
<!-- The current position is moved to the beginning of the file. -->
<goto offset="-4"/>

<!-- Thefirst 4 bytes in the file are read and shown as an unsigned integer. The internal variable si gnat ur e
oets the value of the field. -->

<field type="uint32" base="hex" nanme="Si gnhature RIFF as unsigned integer in hex
format" var="signature"/>

<!I-- A test against the condition (si gnat ure == RI FF) -->
<if test="signature == 0x46464952"> <!-- ANSI: RIFF -->

<!-- The next 4 bytes are read and shown as an unsigned integer. The internal variable dat aSi ze gets
the value of the field. -->

<field type="uint32" nane="Size of the data in file" var="dataSi ze"/>
<!I-- A new internal variable end O Fi | e is created and the expr field evaluates its value.-->
<setvar var="endOFile" expr="offset + dataSize - 8"/>

<!-- The next 4 bytesis read and shownasan ANS| string. -->

<field type="char" size="4" nane="File type"/>

<I-- A new section named DATA is created -->
<secti on nane="DATA">

<!-- A new internal variable chunks O f set is created, the expr filed evaluating its value. This variable
gets the absolute value of termplate offset. -->

<setvar var="chunksOfset" expr="start_position"/>
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<!I-- A loop is created. Its condition is set in the test field (while the endOf Fi | e variable is greater
then the current position.) -->
<repeat test="endOfFile > offset">

<l-- 4 bytes are read and shownasan ANS] string. -->

<field type="char" size="4" nane="Si gnature"/>

<I-- The current position is moved backwards by 4 bytes. -->

<goto offset="-4"/>

<!-- The same 4 bytes are read and shown as an unsigned integer. The internal variable si gnat ur e
gets this value. -->

<field type="uint32" nane="Signature as unsigned integer" var="signature"/

<I-- A test against the condiition (si gnat ure == LI ST) -->
<if test="signature == 1414744396"> <!-- ANSI:LIST -->
<I-- The section is shown. Itsname isLIST -->
<section name="LI ST">
<l-- The current position is moved backward by 4 bytes. -->
<goto offset="-4"/>
<!-- The 4 bytes are read and shown as an unsigned hexadecimal integer. This field has the
attributes of f set and assi gned-t enpl at e. If the user double-clicks this field, the AvI _Fil e LI ST pattern
will be invoked and the current pattern position will be moved to the address specified inas- of f set .-->

<field type="uint32" base="hex" name="Signature LIST as unsigned
integer in hex format" as-offset="start_position + offset -4 assi gned-
templ ate="AVl File LIST"/>

<!-- The next 4 bytes are read and shown as an unsigned integer. The | i st Si ze variable gets

itsvalue. -->

<field type="uint32" nane="Size of the data in the [list"
var="1istSi ze"/>

<I-- The 4 bytes are read and shown asan ANSI string. -->

<field type="char" size="4" name="List type"/>

<!-- The current position is moved backward by 4 bytes. -->

<goto offset="-4"/>

<I-- The same 4 bytes are shown as an unsigned hexadecimal integer. The | i st Type Vvariable
gets its value.-->

<field type="uint32" base="hex" nanme="List type as unsigned integer in
hex format" var="I|istType"/>

<l-- A test against condition (t ype == novi ) -->

<if test="listType == 0x69766f6d"> <!-- ANSI: novi -->
<l-- ThechunksOf f set Vvariable gets the value evaluated inthe expr attribute. -->
<setvar var="chunksOfset" expr="start_position + offset - 4"/>

</[if>
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<!-- The current position is moved to the address evaluated in the address attribute. -->
<goto address="offset + |listSize - 4"/>
</ section>

</[if>

<!I-- A test against condition (si gnat ure == JUNK) -->

<if test="signature == 1263424842"> <!-- ANSI: JUNK -->
<I-- The section is shown with the JUNK name. -->
<section name="JUNK">

<!-- The next 4 bytes are read and shown as an unsigned integer. The internal variable
j unkSi ze getsitsvalue. -->

<field type="uint32" nane="Size of the data of the junk"
var ="j unkSi ze"/ >

<!-- The current position is moved by j unkSi ze bytesforward. -->
<goto of fset="junkSi ze"/ >
</ section>

</[if>

<!I-- A test against condition (si gnat ure == idx1)-->
<if test="signature == 829973609" > <!-- ANSI:idx1 -->
<!-- The sectionis shownwiththei dx1 name. -->
<section nane="idx1">
<I-- The next 4 bytes are read and shown as an unsigned integer. The internal variable
i dxSi ze getsits vaue. -->

<field type="uint32" nane="Size of the data of the idx1"
var ="i dxSi ze"/ >

<I-- The sectionis shownwiththe Fi rst AVI | NDEXENTRY name. -->
<section nanme="First AVI | NDEXENTRY" >
<!-- The 4 bytes are read and shown asan ANSI string. -->
<field type="char" size="4" nane="Chunck id"/>
<!-- The next 4 bytes are read and shown as an unsigned hexadecimal integer. -->
<field type="uint32" base="hex" nane="Fl ags"/>

<!I-- The next 4 bytes are read ans shown as an unsigned hexadecimal integer. The offset
attribute is evaluated for this field as a sumof the chunksOr f set variable and valued of this field. -->

<field type="uint32" base="hex" nanme="Chunk offset" as-
of f set ="chunksCOf f set + this"/>

<!-- The next 4 bytes are read and shown as an unsigned integer. -->
<field type="uint32" nanme="Chunk size"/>
</ section>
<!-- The current position is moved by i dxSi z bytes forward. -->
<goto of fset="idxSi ze"/>
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</ section>

</[if>

<l-- A test against the condition. &anp; &anp; isalogical AND (&&) -->

<if test="signature != 1414744396 &anp; &anp; signature != 1263424842
&anp; &np; signature !'= 829973609">

<!-- An empty section is shown. Its name iSUnknown si gnature found -->
<secti on name="Unknown signature found">
</ section>
<l-- The current position is moved to the address set inthe end O Fi | e variable. -->
<got o address="endOfFile"/>
</if>
</ repeat >
</ section>
<lif>
</section>
</tenpl at e>
3.5 Pattern Example ll

<?xm version="1.0" encodi ng="utf-8"?>
<l-- A pattern section. The patternnameisAvl File LI ST -->
<tenplate name="AVI File LIST">
<I-- A termplate signature section. Alignment is 1. -->
<signature align="1">
<l-- A 4-byte signature at offset Ox00. -->
<field of fset="0x00">4C 49 53 54</fiel d><!-- ANSI:LIST -->
</ si gnat ur e>

<!I-- A data section. ItsnameisAvI Fi |l e LI ST. Thisis the main data section. It is not shown in the parsing
tree as a section (its name is ignored).-->
<section nane="AVl File LIST">
<l-- Thefirst 4 bytes are read and shownasan ANSI string. -->
<field type="char" size="4" nane="Signature: LIST"/>
<!-- The current position is moved to the beginning of the file (4 bytes backward). -->
<goto offset="-4"/>
<!-- Thefirst 4 bytes in the file are read and shown as an unsigned integer. The internal variable si gnat ure
gets the value of the field. -->

<field type="uint32" nanme="Signature LIST as unsigned integer" var="signature"/>

<I-- A test against the condiition (si gnat ure == LI ST) -->
<if test="signature == 1414744396"> <!-- ANSI: LIST -->
<I-- The next 4 bytes are read and shown as an unsigned integer. The internal variable | i st Si ze gets its
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vaue. -->
<field type="uint32" name="Size of the data in the list" var="1istSize"/>
<setvar var="endOfList" expr="offset + |istSize"/>

<field type="char" size="4" name="List type"/>
<goto offset="-4"/>

<field type="uint32" base="hex" nane="List type as unsigned integer in hex
format" var="listType"/>

<I-- A test against condition (I i st Type == novi ) -->

<if test="listType == 0x69766f6d" > <!-- ANSI: movi -->
<!-- This chunk is not to be parsed. The current position is moved to the end of the churk. -->
<got o address="endOfLi st"/>

</[if>

<setvar var="nedi aType" expr="0"/>
<repeat test="endOfList > offset - 8">
<secti on name=" CHUNK" >
<field type="char" size="4" nane="Chunk ID"'/>
<goto offset="-4"/>
<field type="uint32" name="Chunk |ID as unsigned integer" var="chunkld"/>
<if test="chunkld == 1414744396"> <!-- ANSI: LIST -->

<goto offset="-4"/>

<field type="uint32" base="hex" nanme="LIST chunk I D as unsigned integer in hex
format" as-offset="start_position + offset - 4" assigned-tenplate="AvVlI File LIST"/>

</if>

<field type="uint32" nane="Size of the data in the chunk" var="chunkSize"/

<setvar var="endO Chunk" expr="offset + chunkSize"/>

<!-- Rounding the value of the variable endOf Chunk to a number divisible by 2. -->
<if test="endO Chunk &anmp; 1">
<setvar var="endO Chunk" expr="endO Chunk &anp; OxXFFFFFFFE"/ >
<setvar var="endCOf Chunk" expr="endOf Chunk + 2"/>

</[if>

<if test="chunkld == 1751742049" > <!-- ANSI: avih-->
<field type="uint32" name="Nunber of m croseconds between franmes"/>
<field type="uint32" name="Approxi nate maxi mum data rate of the file"/>
<field type="uint32" name="Alignnent for data, in bytes"/>
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<field type="uint32" nane="Bitw se conbination of zero or nore of the
flags"/>

<field type="uint32" name="Total nunber of franes of data in the file"/>
<field type="uint32" nanme="Initial frame for interleaved files"/>
<field type="uint32" name="Nunmber of streans in the file"/>
<field type="uint32" name="Suggested buffer size for reading the file"/>
<field type="uint32" name="Wdth of the AVI file in pixels"/>
<field type="uint32" name="Height of the AVI file in pixels"/>
<field type="binary" size="16" name="Reserved"/>
<[if>

<if test="chunkld == 1852994675"> <!-- ANS|: strn-->
<field type="char" size="chunkSi ze" name="Stream nane"/>

</[if>

<if test="chunkld == 1752331379"> <!-- ANSI: strh -->
<field type="char" size="4" name="Type"/>
<goto offset="-4"/>

<field type="uint32" base="hex" name="Type as unsigned integer in hex
format"” var="type"/>

<setvar var="nedi aType" expr="type"/>
<field type="char" size="4" nane="Handl er (codec)"/>
<field type="uint32" base="hex" name="Fl ags"/>

<field type="uint32" nanme="Nunber of the first block of the stream that
is present in the file"/>

<field type="uint32" name="Scal e"/>
<field type="uint32" nane="Rate"/>
<field type="uint32" nanme="Start tine of stream'/>

<field type="uint32" name="Size of streamin units as defined in Rate
and Scal e"/ >

<field type="uint32" nane="Size of buffer necessary to store bl ocks of
t hat streant'/>

<field type="uint32" name="Quality"/>

<field type="uint32" nane="Sanple size (nunber of bytes of one stream
atom"/>

</if>

<if test="chunkld == 1718776947"> <!-- ANSI: &trf -->
<if test="nedi aType == 0x73646976"> <!-- ANSI: vids -->
<secti on nanme=" Bl TMAPI NFOHEADER" >

<field type="uint32" nanme="Nunber of bytes required by the
structure"/>
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<field type="int32" nane="Wdth of the bitmap, in pixels"/>

<field type="int32" name="Height of the bitmap, in pixels"/>

<field type="uint1l6" nanme="Nunber of planes for the target device"/>
<field type="uint1l6" nanme="Nunber of bits-per-pixel"/>

<field type="uint32" name="Type of conpression for a conpressed
bottom up bitmp"/>

<field type="uint32" nanme="Si ze, in bytes, of the inage"/>

<field type="int32" name="Horizontal resolution, in pixels-per-
neter, of the target device for the bitmp"/>

<field type="int32" nanme="Vertical resolution, in pixels-per-neter,
of the target device for the bitmp"/>

<field type="uint32" name="Number of color indexes in the color
table that are actually used by the bitmp"/>

<field type="uint32" nane="Nunber of color indexes that are required
for displaying the bitmp"/>
</ section>

</[if>

<if test="medi aType == 0x73647561" > <!-- ANSI: auds -->
<section nanme="WAVEFORMATEX" >
<field type="uint16" nanme="Waveform audi o format type"/>

<field type="uintl1l6" nane="Nunber of channels in the waveform audio
data"/ >

<field type="uint32" name="Sanple rate, in sanples per second
(hertz)"/>

<field type="uint32" nane="Required average data-transfer rate, in
byt es per second, for the format tag"/>

<field type="uint1l6" name="Block alignnent, in bytes"/>

<field type="uintl6" name="Bits per sanple for the Waveform audio
format type"/>

<field type="uintl1l6" name="Size, in bytes, of extra format
i nformati on appended to the end of the WAVEFORMATEX structure"/>

</ section>
</[if>

<[if>
<got o addr ess="endCOf Chunk"/ >
</ section>
</repeat >

</[if>

<if test="signature != 1414744396">
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<section name="lnvalid LIST signature found">
</ section>
</if>

</section>
</tenpl at e>
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V. Technical Information and Troubleshooting

This chapter covers various technical issues and troubleshooting.
- IntelligentScan technology
- Data Recovery |ssues
- Extended Information Recovery
- Data Formats
- Data Recovery on HES/HFES+ file system
- Bad Sectors
- M emory Usage
- Forensic M ode
- R-Studio Switches
- Properties Tab

R-Studio Features

Contact | nformation and Technical Support
Data Recovery Using R-Studio
Basic File Recovery

Advanced Data Recovery

M ass File Recovery

Volume Sets and RAIDs

Data Recovery over Network
Text/hexadecimal editor
R-Studio Emergency

R-Studio Agent Emergency

4.1 IntelligentScan Technology

R-Studio uses a unique IntelligentScan technology when it tries to recover the data on the area being
scanned.
While scanning the selected area, R-Studio reads data directly from the disk, analyzes them, and tries to
determine a record to which the data belong. The following record types are possible:

- MBR record

- NTFS Boot Sector record

- FAT Boot Sector record

- MFT record

- NTFS Folder record

- FAT record

- FAT Folder record

- Ext2/3/4FS SuperBlocks record

- UFS/FFS SuperBlock record

- HFS/HFS+ Volume Header

- HFS/HFS+ BTreet+ Node
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All these record types have different, but known, structure. Knowing valid values of record fields and relations
between them for each record type, R-Studio determines a record type for the data. If such record type cannot
be unambiguoudly determined, the data are assigned to the most probable record type. The same data can be
assigned to severa record types, with a certain probability for each assignment. A list of possible files is
generated from these records.

R-Studio generates a record list for each record type. This list contains references to records assigned to a
record type from the list with their assignment probability. The same data can be included into different record
lists. Then R-Studio analyzes relations between elements in each list and between different lists, and generates a
list of found partitions with their parameters, such as partition start point and probable size, file system type,
cluster size, and existence probability.

Using the file list and partition list, R-Studio reconstructs file systems and files on the found partitions. One file
can be attributed to several different partitions.

When the entire disk or its part has been scanned, R-Studio shows all found partitions. Then the parameters of
the found partitions may be manually corrected, if additional information on them is available.

Using the IntelligentScan technology, R-Studio can recover files not only on new and existing partitions. It also
can find and recover data on partitions that have been deleted or reformatted. If, for example, there was an
NTFS partition, which later was reformatted as a FAT partition, R-Studio will show two partitions on the same
place on the disk, one having the FAT file system, the other the NTFS. Then, files found on those partitions can
be recovered.

The IntelligentScan technology makes R-Studio a very powerful data recovery tool, but it is not ornipotert.
As it uses probabilistic approach to data reconstruction, it cannot guarantee 100% correct resuits. Moreover,
even if R-Studio has reconstructed data structure correctly, it is impossible to guarantee that all found files will be
completely and correctly recovered, as new data may be aready written over the old files. See the Data
Recovery |ssues topic for details.

4.2 Data Recovery Issues

NEVER TRY TO SAVE RECOVERED FILES/FOLDERS TO THE SAME LOGICAL DISK WHERE
THEY RESIDE!!!
Or you may obtain unpredictable results and lose all of your data.
R-Studio writes directly to a hard drive only when writing recovered data and from its hex editor, if writing is
enabled. Inall other actions, R-Studio only reads data and analyzes them, and never modifies data on the hard
drives being analyzed.
Most operating systems use lazy-write. So, there is a time lag between file actions and actual changes on data on
a hard drive. R-Studio analyzes data on hard drives only. That is why it does not always detect recent changes in
data structure.
Most operating systems constantly write their service information on hard drives. Such writing is especially
intensive during startup and shutdown procedures. When an operating system deletes a fileffolder, it treats the
space where it has resided as empty and may write something in this place. If this happened, the file/folder and its
parameters may be detected correctly, but its data may be lost.
Folder names like $$$Folder58448 on NTFS partitions mean that the folder has not been found on the drive but
some references to it have been. For exarmple, folders My documents, Work, Photos have been found and all they
have one parent folder, whose description has not actually been found on the disk, so its name is unknown and
therefore represented as $$$Folder58448. It may happen that the description of such folders was outside of the
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scan area, S0 try to enlarge the region or scan the entire hard drive. If that does not help, most likely that the
description of the folder has been overwritten.

Folder names like $ROOT58448 on FAT partitions mean that some folders have been found, but they cannot
be included into the folder structure for this FAT partition. Sometimes, such folders may contain other folder
structures.
If you recover afile, and it appears that the file contains wrong data, try to do the following:
- Scan:
the logical disk, if the file has been just deleted.
the hard drive, if the data structure is damaged more serioudly.

- Search for the file to be restored on all found partitions and try to recover it from all found partitions.
Check each recovered file to ensure that it contains correct data. As soon as you found the partition from
which the file is recovered correctly, use this partitions to recover all other deleted files.

If there are severa deleted files to be restored, you should use a file larger than 2KB to select the required
partition.

Cross-Linked Folders

Often R-Studio finds several FAT folder records that contain the same data. Such folders are called cross-
linked. R-Studio marks such folders with an arrow mark: [1 = Movie

R-Studio attributes the content of cross-linked folders to one folder called atarget folder. When recovering, R-
Studio places the content to the target folder.

To view the list of cross-linked folders,

1 Right-click a cross-linked folder and select Cross Linked Folders on the shortcut menu

> Alist of cross-linked folders will appear

You may go to any folder inthislist by clicking it.
To find atarget folder,

* Right-click a cross-linked folder and select Go Target on the shortcut menu, Or
Select the cross-linked folder and select Goto Target on the File menu
If Go Target is gray, this folder is already the target folder.

To set the target folder manually,

* Right-click a cross-linked folder and select Set As Default Target on the shortcut menu, Or
Select the cross-linked folder and select Set As Default Target onthe File menu.
If Set As Default Target is gray, this folder is already the target folder.

Questionable Folders

Sometimes, R-Studio may find FAT records, which look like folders, but their content is invalid. For example,
file names have invalid characters, date, time, and size, or other file attributes may look strange. Please note that
R-Studio correctly recognizes localized names. R-Studio treats such records as folders, but does not analyze
their content and structure. Y ou can manually scan such folders, but results may be unpredictable. Usually, such
scan revedls garbage.

R-Studio marks such folders with a question mark. g8 TP
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To re-scan an object,

*  Right-click a questionable folder on the R-Studio's Folders panel and select Rescan on the shortcut
menu, Of

Select the questionable folder and select Rescan onthe File menu.
4.3 Extended Information Recovery

R-Studio supports recovery of compressed files, alternative data streams, encrypted files, file security and
extended file attributes. If the R-Studio host OS and the file system of the disk you are going to save file to
support any particular extended information, it will be saved with the file, too. Otherwise, the extended
information will be saved as separate files with the same name as the restored file and extension showing the type
of the extended information. Below is a quick reference for the host OS and file system of the target drive.

Extended | nformation Required host OS Required target disk FS
Encrypted files Windows 2000/XP/2003/ NTFS
Vista/l2008/7
Alternative data streams Windows N T/2000/XP/2003/ NTFS
Vistal2008/7
File security Windows NT/2000/XP/2003/ NTFS
Vistal2008/7
Extended file attributes Windows N'T/2000/XP/2003/ NTFS or FAT
Vista/2008/7

4.4 Data Formats

Y ou may enter data in al numerical fields either in sectors or in bytes. If there is no letters are after the number,
R-Studio assumes the numbers are in bytes.

Decimal numbers are entered asthey are: 2372354
Hexadecimal numbers are entered as 0x23Fa67 Or 23Fa67 hex.
The following case-insensitive notation is possible:

b 1 byte

kb 1 kb = 2210=1024 bytes

nb 1 mb = 2220=104857 bytes

gb 1 gb = 230=1073741824 bytes

th 1 tbh = 2240=1099511627776 bytes

eb 1 eb = 2750=1125899906842624 bytes
hex A hexadecimal number

sec A nunber is in sectors

(sector)

4.5 Data Recovery on HFS/HFS+ File System

When deleting a file, Mac OS X deletes system BTreet+ records describing the file. Therefore, it is hard to
recover such file directly. Those records may remain in:

1. The swap file (if the deleted file has been deleted recently).

2. Inthejourna (if the HFS+ journaling is on, and the deleted file has been CREATED recently)
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Actudlly, if a file has been deleted, chances that the records would be found are small. To greatly increase the
chances to recover deleted files successfully , you may actively use scanning with enabled K nown Files Types.
Note: All above is correct for intertionally deleted files. In case of a corrupted file system, HFS/HFS+ can be
recovered quite successfully.

When recovering files with HFS+- specific attributes (resource fork, finder info, etc.), R-Studio savesiit in the so-
called AppleDouble formeat. When they are copied to an HFS+ disk under Mac OS X, those attributes will be
automatically restored.

4.6 Bad Sectors

Quite often, drives from which the data are to be recovered have bad sectors, or those sectors that are very
hard, even impossible, to read, mostly due to hardware problems. R-Studio tries to read such sectors severa
times. The number of tries is specified either on the Settings/Bad Sectors dialog box, or on the Properties tab,
the Drive Control section, for each drive separately.

When R-Studio encounters such bad sectors while performing various tasks and they appear unreadable, it
treats them as follows:

Object images:
R-Studio fills the space in the image file where the bad sectors should be with the pattern specified in the Pattern

to fill bad blocks field on the Settings/Bad Sectors dialog box. Please note that R-Studio writes the pattern on
the image, not on the source drive.

Files

If Skip files with bad sectors onthe Recovery dialog box is cleared, R-Studio fills bad sectors in the recovered
file with the pattern specified on the the Settings/Bad Sectors dialog box. Information about such files will
appear inthe Log.

If Skip files with bad sectors on the Recovery dialog box is selected, R-Studio skips files with bad sectors and
displays their list on the Files with bad sectors dialog box when the recovery has been conpleted. You may
select files to immediately recover them or to mark for later recovery. Y ou may also save this list to a text file.

Fles with bad sectors dialog box

@ Files with bad sectors )

| Name Path

Picture 149 pg  Files to Recover\

[_selectal | [ clearal

[ Mok | [saveToFik...] [ Recover | [ cancel 1
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=IFiles with bad sectors Buttons

Select All Click this button to select all files inthe list.

Clear All Click this button to unselect all selected files.

Mark Click this button to mark all selected files in the list.

Save to File Click this button to save the list of files with bad sectors to a text file.

Recover Click this button to immediately recover selected files. The bad sectors in the
recovered files will be filled with the pattern specified in the Pattern to fill bad blocks
field on the Settings/Bad Sectors dialog box.

Objects edited in the Text/hexadecimal editor/viewer
Bad sectors in the objects viewed/edited in the Text/hexadecimal editor are shown as filled with the pattern
specified in the Pattern to fill bad blocks field on the Settings/Bad Sectors dialog box.

47 Memory Usage

Y ou may see how much memory R-Studio uses while performing a data recovery task. This is especially useful
when scanning large disks on a computer with limited resources. You may specify memory control options on
the Memory usage tab inthe R-Studio Settings.

To view memory usage,
1 Select Memory usage on the Tools menu
> R-Studio will show the total memory in your computer and how much memory it uses

Memory usage dialog box

| @ Memory Usage x

=l Memory usage
Process Memory Shows how much memory R-Studio uses. Limit shows how much memory your

system can virtually allocate to R-Studio. Actual memory allocation depends also on
the RAM and swap file sizes.

System Memory Shows how much RAM isin your system

Physical

System Memory Shows how much virtual memory isin your system
Swap

4.8 Forensic Mode

Note: This feature is available for the Technician version of R-Studio only!

When this mode is enabled, R-Studio will generate a forensic data collection audit log that can be presented at
court hearings. This log includes informetion about a hardware configuration on which the forensic data collection
takes place and MD5 for recovered files.

Note: A new log will be generated each time the hardware configuration is changed (a hard drive is connected/
disconnected, an external USB device is connected/disconnected, etc)
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To enable this feature,
*  Select Enable Forensic Mode on the Main tab of the Settings dialog box.

@ Settings X

Main  FleSystems  log  KnownFleTyoes  BadSectors  Memory Usage
System Options
[] Debug Mode [] Enable Forensic Mode

size: 64 MB ~

Reset all hidden notifications:

User's file types

Fie name: [C:\Program Files (x86)\R-STUDIO Network Technician\SonyCam xmi |

User's RADD layout presets

File name: |C:\Program Files (x86)\R-STUDIO Network Technician\RAIDSLayout.xml

User's Text/hexadecmal editor templates

Location: |C:\Program Files (x35) R-STUDIO Network Technidian {Templates\ ]

Each time you start file recovery, the Forensic Log Settings dialog box will appear.
Forensic Log Settings dialog box

@ Forensic Log Settings X

Case name: [ steven v.christofer |

28-5-0205-CR-85763

Enter the required information and click the oK button to go to the Recovery dialog box.

While file recovery, R-Studio will create forensic data collection audit log in the specified folder. Below is an
example of such log.

EE IR R R R I R R R I R R R I I R FOfenSIC Data CO||ECtI0n AUdIt Log
EE IR R R R I R I R I R R R I R

R- STUDI O Net wor k Techni ci an 6. 2. 153589/ 2/3/2013

Case Nane: Steven v. Christofer
Case Nunber: 28-S-0205-CR-85763
Operator / Investigator Nane: J.F. Lewson

IR R I R R I R I R R I R R R I I R R R R O D-Ives Inforn-atlon

IR R I R R I R I R R I R R R I I R R R R O

- Drive Number 0 ------------mmmmmi i

* Drive Type [256 bytes]: Conputer, Local Conputer

* Name [30 bytes]: Local Conputer

* OS [74 bytes]: Wndows 7 Build 7601, Service Pack 1

* System [ 150 bytes]: 4 x Intel (R) Core(TM i3 CPU 530 @2.93GHz, 2933
MHz, 3919 MB RAM

- Drive Number 3 --------mmmmmm i
* Drive Type [256 bytes]: CDROM
* Name [54 bytes]: PI ONEERDVD- RW DVR-219L1. 00
+ Device ldentification [8 bytes]:
* Vendor [32 bytes]: PIONEER
* Product [64 bytes]: DVD RWDVR-219L
* Firmvare [16 bytes]: 1.00
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+ SCSI Address [8 bytes]:
* Port Number [1 bytes]: 3
* Path 1d [1 bytes]: 1
* Target 1d [1 bytes]: O
* Lun [1 bytes]: O

Drive Number 4 -------commm e
Drive Type [256 bytes]: Physical Drive, Disk
Name [52 bytes]: WDC WD75AA- 00BAA010. 09K11
OS Obj ect [38 bytes]: \\.\Physical DriveO
R-Studi o Driver [44 bytes]: W nNT\ Handl e\ Physi cal
Size [8 bytes]: 7.02GB (14726880 sec)
Sector Size [4 bytes]: 512B
Partition Size [8 bytes]: 7.02GB (14726880 sec)
I1/O Tries [4 bytes]: Default
Drive Control [8 bytes]:
# Maxi mum Transfer [4 bytes]: 131072
#1/0Unit [4 bytes]: 512
# Buffer Alignment [4 bytes]: 2
+ Physical Drive Geonetry [8 bytes]:
* Cylinders [8 bytes]: 916
* Tracks Per Cylinder [4 bytes]: 255
* Sectors Per Track [4 bytes]: 63
* Sector Size [4 bytes]: 512B
# Partition Layout Sector Size [4 bytes]: 512B
+ Device ldentification [8 bytes]:
* Product [64 bytes]: WDC WD75AA- 00BAAO
* Firmvare [16 bytes]: 10.09K11
* Serial Number [32 bytes]: WD WWA2L2883101
+ SCSI Address [8 bytes]:
* Port Number [1 bytes]: O
* Path 1d [1 bytes]: O
* Target 1d [1 bytes]: O
* Lun [1 bytes]: O
* Bus Type [4 bytes]: |DE ATA
+ IDE Properties [8 bytes]:
* Buffer [116 bytes]: 2 MB, Dual ported multi-sector buffer with a read caching
* ECC Bytes [2 bytes]: 40
* PIO Mbdes [16 bytes]: 1,2,3,4
* DVMA Mbdes [12 bytes]: 0,1,2
*
*
I

R T T R |

U traDVA Modes [20 bytes]: 0,1,2,3,4
Current Mode [22 bytes]: U traDVA 4
nt13 Drive Number [4 bytes]: 0x81

- Drive Nunmber 5 --------mmmmm
* Drive Type [256 bytes]: Physical Drive, Disk

* Name [32 bytes]: ST3320418ASCC44

* OS Object [38 bytes]: \\.\Physical Drivel

* R-Studio Driver [44 bytes]: W nNT\ Handl e\ Physi cal
* Size [8 bytes]: 298CB (625142448 sec)

* Sector Size [4 bytes]: 512B

* Partition Size [8 bytes]: 298GB (625142448 sec)
#1/0 Tries [4 bytes]: Default
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Drive Control [8 bytes]:

# Maxi mum Transfer [4 bytes]: 131072
#1/0Unit [4 bytes]: 512

# Buffer Alignnent [4 bytes]: 2
Physical Drive Geonetry [8 bytes]:

* Cylinders [8 bytes]: 38913

* Tracks Per Cylinder [4 bytes]: 255
* Sectors Per Track [4 bytes]: 63

* Sector Size [4 bytes]: 512B
Partition Layout Sector Size [4 bytes]: 512B
Device ldentification [8 bytes]:

* Product [64 bytes]: ST3320418AS

* Firmvare [16 bytes]: CC44

* Serial Nunber [32 bytes]: 9VMVRZKW
SCSI Address [8 bytes]:

* Port Nunmber [1 bytes]: 2

* Path Id [1 bytes]: O

* Target Id [1 bytes]: O

* Lun [1 bytes]: O

Bus Type [4 bytes]: Serial ATA-I

| DE Properties [8 bytes]:

* Buffer [12 bytes]: 16 MB

* ECC Bytes [2 bytes]: 4

* PIO Modes [16 bytes]: 1,2,3,4

* DMA Modes [12 bytes]: 0,1,2

* U traDVA Modes [28 bytes]: 0,1,2,3,4,5,6
* Current Mode [22 bytes]: U traDVA 5
Int13 Drive Number [4 bytes]: 0x80

Drive Nunmber 6 -----------mmmmm i
Drive Type [256 bytes]: Vol une

Nanme [90 bytes]: Vol une{445abf 3b-13ef-11e0-b147-806e6f 66963}
OS Object [98 bytes]: \\?\Vol une{445abf 3b-13ef-11e0-b147- 806e6f 66963}
R-Studi o Driver [42 bytes]: WnNT\ Handl e\ Logi ca
Size [8 bytes]: 100MB (204800 sec)

Sector Size [4 bytes]: 512B

Partition O fset [8 bytes]: 1.00MB (2048 sec)
Partition Size [8 bytes]: 100MB (204800 sec)
Partition Nunmber [4 bytes]: 1

Partition Type [256 bytes]: NTFS/ HPFS

NTES Information [8 bytes]:

* Cluster Size [4 bytes]: 4.00KB (8 sec)

* MFT Record Size [4 bytes]: 1.00KB

* MFT Position [8 bytes]: 33.3MB (68264 sec)

* MFT Mrror Position [8 bytes]: 8.00KB (16 sec)
* | ndex Block Size [4 bytes]: 4.00KB

* Sector Size [4 bytes]: 512B

* Vol une Size [8 bytes]: 99.9MB (204799 sec)
I/O Tries [4 bytes]: Default

Drive Control [8 bytes]:

# Maxi mum Transfer [4 bytes]: 131072

#1/0Unit [4 bytes]: 512

# Buffer Alignnent [4 bytes]: 2
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+ Physical Drive Geonetry [8 bytes]:
* Cylinders [8 bytes]: 38913
* Tracks Per Cylinder [4 bytes]: 255
* Sectors Per Track [4 bytes]: 63
* Sector Size [4 bytes]: 512B

+ SCSI Address [8 bytes]:
* Port Number [1 bytes]: 2
* Path 1d [1 bytes]: O
* Target 1d [1 bytes]: O
* Lun [1 bytes]: O

* Bus Type [4 bytes]: |DE ATA

Drive Number 7 --------ommmm i
Drive Type [256 bytes]: Vol une, Di sk
Nane [6 bytes]: F:
Mount Points [8 bytes]: F:\
OS Object [98 bytes]: \\?\ Vol une{cchb23f8c-1302-11e2-8330- 20cf 30be3944}
R-Studi o Driver [42 bytes]: W nNT\Handl e\ Logi cal
Size [8 bytes]: 2.92CB (6136766 sec)
Sector Size [4 bytes]: 512B
Partition Ofset [8 bytes]: 32.0KB (64 sec)
Partition Size [8 bytes]: 2.92GB (6136766 sec)
Partition Number [4 bytes]: 1
Partition Type [256 bytes]: NTFS/ HPFS
NTFS Information [8 bytes]:
Cluster Size [4 bytes]: 2.00KB (4 sec)
MFT Record Size [4 bytes]: 1.00KB
MFT Position [8 bytes]: 12.0KB (24 sec)
MFT Mrror Position [8 bytes]: 302KB (604 sec)
I ndex Bl ock Size [4 bytes]: 4.00KB
Sector Size [4 bytes]: 512B
* Volume Size [8 bytes]: 2.92GB (6136700 sec)
#1/0 Tries [4 bytes]: Default
+ Drive Control [8 bytes]:
# Maxi mum Transfer [4 bytes]: 131072
#1/0Unit [4 bytes]: 512
# Buffer Alignment [4 bytes]: 2
+ Physical Drive Geonetry [8 bytes]:
* Cylinders [8 bytes]: 916
* Tracks Per Cylinder [4 bytes]: 255
* Sectors Per Track [4 bytes]: 63
* Sector Size [4 bytes]: 512B
+ SCSI Address [8 bytes]:
* Port Number [1 bytes]: O
* Path 1d [1 bytes]: O
* Target 1d [1 bytes]: O
* Lun [1 bytes]: O
* Bus Type [4 bytes]: |DE ATA

0%k F kS X X X X X

+

L I

Drive Nunber 8 ----------------------“--------- -
Drive Type [256 bytes]: Vol une, Di sk

Nane [6 bytes]: G

Mount Points [8 bytes]: G\

* % ok 1
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OS Object [98 bytes]: \\?2\ Vol une{e0651538-ace3- 11el- 8ef f-20cf 30be3944}
R-Studi o Driver [42 bytes]: WnNT\ Handl e\ Logi ca
Size [8 bytes]: 2.02GB (4257161 sec)

Sector Size [4 bytes]: 512B

Partition Ofset [8 bytes]: 2.92GB (6136893 sec)
Partition Size [8 bytes]: 2.02GB (4257161 sec)
Partition Nunmber [4 bytes]: 2

Partition Type [256 bytes]: FAT32

FAT Information [8 bytes]:

* FAT Bits (12,16,32) [4 bytes]: 32

* Cluster Size [4 bytes]: 4.00KB (8 sec)

* First Cluster Ofset [8 bytes]: 4.06MB (8322 sec)
* Root Directory Cluster [4 bytes]: 2

* First FAT Ofset [8 bytes]: 19.0KB (38 sec)

* Size of One FAT Table [8 bytes]: 2.02MB (4150 sec)
* Nunber of FAT Copies [4 bytes]: 2

# Active FAT copy [4 bytes]: Auto

* Sector Size [4 bytes]: 512B

* Major Version [1 bytes]: O

* Mnor Version [1 bytes]: O

* Vol une Size [8 bytes]: 2.02GB (4257161 sec)
I/O Tries [4 bytes]: Default

Drive Control [8 bytes]:

# Maxi mum Transfer [4 bytes]: 131072

#1/0Unit [4 bytes]: 512

# Buffer Alignnent [4 bytes]: 2

Physical Drive Geonetry [8 bytes]:

* Cylinders [8 bytes]: 916

* Tracks Per Cylinder [4 bytes]: 255

* Sectors Per Track [4 bytes]: 63

* Sector Size [4 bytes]: 512B

SCSI Address [8 bytes]:

* Port Nunmber [1 bytes]: O

* Path Id [1 bytes]: O

* Target Id [1 bytes]: O

* Lun [1 bytes]: O

Bus Type [4 bytes]: |DE ATA

Drive Number 9 -------mommmi oo
Drive Type [256 bytes]: Vol une, D sk

Nane [6 bytes]: H:

Mount Points [8 bytes]: H\

OS Object [98 bytes]: \\?2\ Vol une{e0651537-ace3- 11el- 8eff-20cf 30be3944}
R-Studi o Driver [42 bytes]: WnNT\ Handl e\ Logi ca
Size [8 bytes]: 2.00GB (4208966 sec)

Sector Size [4 bytes]: 512B

Partition Ofset [8 bytes]: 4.95GB (10394118 sec)
Partition Size [8 bytes]: 2.00GB (4208966 sec)
Partition Nunmber [4 bytes]: 3

Partition Type [256 bytes]: FAT16 (big)

FAT Information [8 bytes]:

* FAT Bits (12,16,32) [4 bytes]: 16

* Cluster Size [4 bytes]: 32.0KB (64 sec)
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First Cluster Ofset [8 bytes]: 209KB (418 sec)
Root Directory Offset [8 bytes]: 263168
Root Directory Length [4 bytes]: 16.0KB
First FAT Offset [8 bytes]: 1.00KB (2 sec)
Si ze of One FAT Table [8 bytes]: 128KB (256 sec)
Nunber of FAT Copies [4 bytes]: 2
Active FAT copy [4 bytes]: Auto
Sector Size [4 bytes]: 512B
Maj or Version [1 bytes]: O
M nor Version [1 bytes]: O

* Volume Size [8 bytes]: 1.99GB (4193698 sec)
#1/0 Tries [4 bytes]: Default
+ Drive Control [8 bytes]:

# Maxi mum Transfer [4 bytes]: 131072

#1/0Unit [4 bytes]: 512

# Buffer Alignment [4 bytes]: 2
+ Physical Drive Geonetry [8 bytes]:

* Cylinders [8 bytes]: 916

* Tracks Per Cylinder [4 bytes]: 255

* Sectors Per Track [4 bytes]: 63

* Sector Size [4 bytes]: 512B
+ SCSI Address [8 bytes]:

* Port Number [1 bytes]: O

* Path 1d [1 bytes]: O

* Target 1d [1 bytes]: O

* Lun [1 bytes]: O
* Bus Type [4 bytes]: |DE ATA

L R T ~ R R

Drive Number 10 ------------mmmmm e e

* Drive Type [256 bytes]: Vol une, Di sk

* Name [6 bytes]: C

* Mount Points [8 bytes]: C\

* OS Object [98 bytes]: \\?\Vol ume{445abf 3c-13ef-11e0-bl147-806e6f 66963}
* R-Studio Driver [42 bytes]: W nNT\ Handl e\ Logi cal
* Size [8 bytes]: 121GB (255793152 sec)

* Sector Size [4 bytes]: 512B

* Partition Offset [8 bytes]: 101MB (206848 sec)
* Partition Size [8 bytes]: 121GB (255793152 sec)
* Partition Nunber [4 bytes]: 2

* Partition Type [256 bytes]: NTFS/ HPFS

+ NTFS Information [8 bytes]:

* Cluster Size [4 bytes]: 4.00KB (8 sec)
* MFT Record Size [4 bytes]: 1.00KB
MFT Position [8 bytes]: 3.00GB (6291456 sec)
MFT Mrror Position [8 bytes]: 8.00KB (16 sec)
I ndex Bl ock Size [4 bytes]: 4.00KB
Sector Size [4 bytes]: 512B
* Volume Size [8 bytes]: 121GB (255793151 sec)
#1/0 Tries [4 bytes]: Default
+ Drive Control [8 bytes]:
# Maxi mum Transfer [4 bytes]: 131072
#1/0Unit [4 bytes]: 512
# Buffer Alignment [4 bytes]: 2

* %k *
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* % 3k 1

Physi cal Drive Ceonetry [8 bytes]:
* Cylinders [8 bytes]: 38913

* Tracks Per Cylinder [4 bytes]: 255
* Sectors Per Track [4 bytes]: 63
* Sector Size [4 bytes]: 512B

SCSI Address [8 bytes]:

* Port Nunmber [1 bytes]: 2

* Path Id [1 bytes]: O

* Target Id [1 bytes]: O

* Lun [1 bytes]: O

Bus Type [4 bytes]: |DE/ ATA

Drive Number 11 ----------mommm e
Drive Type [256 bytes]: Vol une, Di sk

Nane [6 bytes]: D:

Mount Points [8 bytes]: D\

OS Object [98 bytes]: \\?\ Vol une{605e4bf e- 13f 3- 11e0- beOa- 20cf 30be3944}

R-Studi o Driver [42 bytes]: WnNT\ Handl e\ Logi ca
Size [8 bytes]: 176GB (369137664 sec)

Sector Size [4 bytes]: 512B

Partition O fset [8 bytes]: 122GB (256000000 sec)
Partition Size [8 bytes]: 176GB (369137664 sec)
Partition Nunmber [4 bytes]: 3

Partition Type [256 bytes]: NTFS/ HPFS

NTES Information [8 bytes]:

Cluster Size [4 bytes]: 4.00KB (8 sec)

MFT Record Size [4 bytes]: 1.00KB

MFT Position [8 bytes]: 3.00GB (6291456 sec)
MFT Mrror Position [8 bytes]: 8.00KB (16 sec)
I ndex Block Size [4 bytes]: 4.00KB

* Sector Size [4 bytes]: 512B

* Volune Size [8 bytes]: 176GB (369137663 sec)
I/O Tries [4 bytes]: Default

Drive Control [8 bytes]:

# Maxi mum Transfer [4 bytes]: 131072

#1/0Unit [4 bytes]: 512

# Buffer Alignnent [4 bytes]: 2

Physical Drive Geonetry [8 bytes]:

* Cylinders [8 bytes]: 38913

* Tracks Per Cylinder [4 bytes]: 255

* Sectors Per Track [4 bytes]: 63

* Sector Size [4 bytes]: 512B

SCSI Address [8 bytes]:

* Port Nunmber [1 bytes]: 2

* Path Id [1 bytes]: O

* Target Id [1 bytes]: O

* Lun [1 bytes]: O

Bus Type [4 bytes]: |DE ATA

* %k X X

Drive Number 12 -------oommm i -
Drive Type [256 bytes]: Vol ume, COROM

Nane [6 bytes]: E:

Mount Points [8 bytes]: E:\
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* OS Object [98 bytes]: \\?\Vol ume{445abf 3f-13ef-11e0-b147-806e6f 66963}
* R-Studio Driver [42 bytes]: W nNT\ Handl e\ Logi cal
#1/0 Tries [4 bytes]: Default
+ Drive Control [8 bytes]:

# Maxi mum Transfer [4 bytes]: 131072

#1/0 Unit [4 bytes]: 2048

# Buffer Alignment [4 bytes]: 2
+ SCSI Address [8 bytes]:

* Port Number [1 bytes]: 3

* Path 1d [1 bytes]: 1

* Target 1d [1 bytes]: O

* Lun [1 bytes]: O
* Bus Type [4 bytes]: |DE ATAPI

Drive Number 13 --------mmmmmm e

* Drive Type [256 bytes]: Partition, Logical

* Name [22 bytes]: Partitionl

* Mount Points [8 bytes]: F:\

* Size [8 bytes]: 2.92CB (6136766 sec)

* Partition Offset [8 bytes]: 32.0KB (64 sec)

* Partition Size [8 bytes]: 2.92GB (6136766 sec)
* Partition Nunber [4 bytes]: 1

* Partition Type [256 bytes]: NTFS/ HPFS

+ NTFS Information [8 bytes]:

* Cluster Size [4 bytes]: 2.00KB (4 sec)

* MFT Record Size [4 bytes]: 1.00KB

MFT Position [8 bytes]: 12. 0KB (24 sec)

MFT Mrror Position [8 bytes]: 302KB (604 sec)
I ndex Bl ock Size [4 bytes]: 4.00KB

Sector Size [4 bytes]: 512B

Vol une Size [8 bytes]: 2.92GB (6136700 sec)

L

Drive Nunmber 14 ---------mmmmmm e e
Drive Type [256 bytes]: Partition, Logical

Nanme [22 bytes]: Partition2

Mount Points [8 bytes]: G\

Size [8 bytes]: 2.02GB (4257161 sec)

Partition Offset [8 bytes]: 2.92GB (6136893 sec)
Partition Size [8 bytes]: 2.02GB (4257161 sec)
Partition Number [4 bytes]: 2

Partition Type [256 bytes]: FAT32

FAT Information [8 bytes]:

FAT Bits (12,16,32) [4 bytes]: 32

Cluster Size [4 bytes]: 4.00KB (8 sec)

First Cluster Ofset [8 bytes]: 4.06MB (8322 sec)
Root Directory Cluster [4 bytes]: 2

First FAT Ofset [8 bytes]: 19.0KB (38 sec)

Si ze of One FAT Table [8 bytes]: 2.02MB (4150 sec)
Nunber of FAT Copies [4 bytes]: 2

Active FAT copy [4 bytes]: Auto

Sector Size [4 bytes]: 512B

Maj or Version [1 bytes]: O

M nor Version [1 bytes]: O

L R I S R |

+

L R A« T . .
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* Vol une Size [8 bytes]: 2.02GB (4257161 sec)

Drive Number 15 -------ommmmmm oo
Drive Type [256 bytes]: Partition,Logica

Nane [22 bytes]: Partition3

Mount Points [8 bytes]: H\

Size [8 bytes]: 2.00GB (4208966 sec)

Partition Ofset [8 bytes]: 4.95GB (10394118 sec)
Partition Size [8 bytes]: 2.00GB (4208966 sec)
Partition Nunmber [4 bytes]: 3

Partition Type [256 bytes]: FAT16 (biqg)

FAT Information [8 bytes]:

* FAT Bits (12,16,32) [4 bytes]: 16

* Cluster Size [4 bytes]: 32.0KB (64 sec)

* First Cluster Ofset [8 bytes]: 209KB (418 sec)
* Root Directory Offset [8 bytes]: 263168

* Root Directory Length [4 bytes]: 16.0KB

* First FAT Ofset [8 bytes]: 1.00KB (2 sec)

* Size of One FAT Table [8 bytes]: 128KB (256 sec)
* Nunber of FAT Copies [4 bytes]: 2

# Active FAT copy [4 bytes]: Auto

* Sector Size [4 bytes]: 512B

* Major Version [1 bytes]: O

* Mnor Version [1 bytes]: O

* Vol une Size [8 bytes]: 1.99GB (4193698 sec)

Drive Nunmber 16 ------------mmmmmm i
Drive Type [256 bytes]: Enpty Space

Nane [28 bytes]: Enpty Spacel6

Size [8 bytes]: 60.4MB (123796 sec)

Partition Ofset [8 bytes]: 6.96GB (14603084 sec)
Partition Size [8 bytes]: 60.4MB (123796 sec)

Drive Number 17 --------mmmmmm oo
Drive Type [256 bytes]: Partition, Active

Nane [22 bytes]: Partitionl

Size [8 bytes]: 100MB (204800 sec)

Partition O fset [8 bytes]: 1.00MB (2048 sec)
Partition Size [8 bytes]: 100MB (204800 sec)
Partition Nunmber [4 bytes]: 1

Partition Type [256 bytes]: NTFS/ HPFS

NTES Information [8 bytes]:

* Cluster Size [4 bytes]: 4.00KB (8 sec)

MFT Record Size [4 bytes]: 1.00KB

MFT Position [8 bytes]: 33.3MB (68264 sec)

MFT Mrror Position [8 bytes]: 8.00KB (16 sec)
I ndex Block Size [4 bytes]: 4.00KB

Sector Size [4 bytes]: 512B

Vol une Size [8 bytes]: 99.9MB (204799 sec)

* % kX % *

Drive Number 18 ----------mommm e
Drive Type [256 bytes]: Partition,Primary
Nanme [22 bytes]: Partition2
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Mount Points [8 bytes]: C:\

Size [8 bytes]: 121GB (255793152 sec)

Partition Offset [8 bytes]: 101MB (206848 sec)
Partition Size [8 bytes]: 121GB (255793152 sec)
Partition Number [4 bytes]: 2

Partition Type [256 bytes]: NTFS/ HPFS

NTFS Information [8 bytes]:

* Cluster Size [4 bytes]: 4.00KB (8 sec)

MFT Record Size [4 bytes]: 1.00KB

MFT Position [8 bytes]: 3.00GB (6291456 sec)
MFT Mrror Position [8 bytes]: 8.00KB (16 sec)
I ndex Bl ock Size [4 bytes]: 4.00KB

Sector Size [4 bytes]: 512B

Vol une Size [8 bytes]: 121GB (255793151 sec)

R T TR

L I

Drive Number 19 --------mmmmmm e e
Drive Type [256 bytes]: Partition,Primary

Nanme [22 bytes]: Partition3

Mount Points [8 bytes]: D\

Size [8 bytes]: 176GB (369137664 sec)

Partition Offset [8 bytes]: 122GB (256000000 sec)
Partition Size [8 bytes]: 176GB (369137664 sec)
Partition Number [4 bytes]: 3

Partition Type [256 bytes]: NTFS/ HPFS

NTFS Information [8 bytes]:

* Cluster Size [4 bytes]: 4.00KB (8 sec)

MFT Record Size [4 bytes]: 1.00KB

MFT Position [8 bytes]: 3.00GB (6291456 sec)
MFT Mrror Position [8 bytes]: 8.00KB (16 sec)
I ndex Bl ock Size [4 bytes]: 4.00KB

Sector Size [4 bytes]: 512B

Vol une Size [8 bytes]: 176GB (369137663 sec)

+ L S R |

L I

LR R R RS E SRS EEEEE R EEEEE RS EEEEEREEEEEEREEEEEEEEEEEEEEREEEREREEREEEEEEEEEEREE SRR SRR E SRR SRS

EE R R R R R

———————————————————————————————————————————— Session 1

START Date / Tine of Collection: 2013-02-06 22:09: 29

Source drive: Sect or Modi fication Date MD5
Fil e Nane
8 2012-12-04 19:53:00
Musi ¢
File Data
3966106- 3966113
8 2012-12-04 19:53:50
Musi c\Carl O ff Carm naBurana
File Data
3966114- 3966121
8 2008-05-10 12:31:54 e3ed08b18d2df e4f f f a90f c7e5b7f 1ac
Musi c\ Carl O ff Carmi naBurana\a_young_girl.nmp3
File Data
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3966122- 3974289

2008- 05-10 12:28:44 96a828f 7d852871c2a8707a918b2a26a
Musi c\ Carl O ff Carni naBurana\boiling rage. np3
File Data
3974290- 3983473
2008-05-10 12:32:50 aeabe7bdc208dd47albc6f b6810c7455
Musi c\ Carl O ff Carni naBurana\cone_my_beauty. np3
File Data
3983474-3990817
2008- 05-10 12:27: 38 f6d9d74f 36ccf 747¢c947dab697a88e8a8

Music\Carl O ff Carmi naBurana\if_the_whol e_worl d_was_m ne. mp3
File Data
3990818- 3993353

2008- 05-10 12:30: 38 855047c9885454adf f 15d8343f 9f 4792
Music\Carl O ff Carmi naBuranalin_the_tavern. np3
File Data
3993354- 4000649
2008- 05-10 12:30:58 1b8588242e838d32b6477657ad2d410a
Musi c\ Carl O ff Carm naBurana\l ove_flies_everywhere. np3
File Data
4000650- 4006017, 4006018- 4006697
2008-05-10 12:22:30 2f 5d751b174e6e6c575df b5980351011
Musi c\ Carl O ff Carm naBuranalsunrise. np3
File Data
4006698- 4013025
2008-05-10 12:26: 32 64ebl9ac44e2bf cd0481c9c8b11d80al
Musi c\ Carl O ff Carni naBurana\l sweet est_boy. np3
File Data
4013026- 4014601
2008-05-10 12:26:02 7c¢f363567f c0a7d3945dd7f e43c2022b
Musi c\ Carl O ff Carm naBurana\the_dance. np3
File Data
4014602- 4021481
2008-05-10 12:19:52 47b8aadf 4db862f 4f 6ab7ab0ea98eb53
Musi c\ Carl O ff Carmi naBurana\the_face_of _spring.np3
File Data
4021482- 4033465
2008- 05-10 12: 36: 36 222f aa73045887b591f d69c0131blc8a
Musi c\ Carl O ff Carm naBurana\the_| overs. nmp3
File Data
4033466- 4037073
2008- 05-10 12:29:40 8c0935c960b42c4c4b3b034ef bla30la
Musi c\ Carl O ff CarninaBurana\the_roasted_swan. np3
File Data
4037074- 4043233
2008- 05-10 12:38:38 c9f cf af 50a336c6619f 42af ef a2d9525
Music\Carl O ff Carmnmi naBurana\the_wheel of _fortune. np3
File Data
4043234- 4052081
2008- 05-10 12:14: 46 8292a5f 076dd419499234f 554eeb890f
Musi c\ Carl O ff Carmnmi naBurana\the_wounds_of fate. np3
File Data

4052082- 4062641
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2008-05-10 12:23: 20 7743d3e148f 833f 524bf 99c0e58a60f c
Musi c\ Carl Orff Carm naBurana\wel come. np3
File Data
4062642- 4070417
2012-12-04 19:55:40
Musi c\ El t on_John
File Data
4070418- 4070425
2008- 04- 27 18:09: 38 700c87da7656c365d7a066caecccc48b
Musi c\ El t on_John\ 02- A Word i n Spani sh. np3
File Data
4070426- 4071553, 4071554- 4083369
2001-10-04 16:41:16 8f f 86aa42f aaall69f d14635126945e4
Musi c\ El ton_John\ 04-Cl ub At The End OF The Street.nmp3
File Data
4083370- 4096873
2008- 04-27 18:10: 40 ee22ed32d77106baf 6ba0adaf 9384d7c
Musi c\ El t on_John\ 05- Sorry Seens to Be the Hardest Word. np3
File Data
4096874- 4107633
2001-10-04 16:41:24 dd11b71234d0f 11926878da8f 156bdab
Musi c\ El t on_John\ 07- Sacrifice. mp3
File Data
4107634-4121921
2001-10-04 16:41:24 43ef e3779b6bd5d9a3d7692ada485302
Musi c\ El t on_John\ 08-1 Newer Knew Her Name. np3
File Data
4121922-4131777
2008-04-27 18:11:32 a201b3bedecb6dd3b4ca6558954824c4
Musi c\ El t on_John\ 09- Candy By The Pound. np3
File Data
4131778-4137089, 4137090-4142793
2001-10-04 16:41:30 €c27400f 5d678252ea2a2h9a9dd2603d4
Musi c\ El t on_John\ 10- Bl ue avenue. np3
File Data
4142794- 4155081
2008- 04-27 18:12:02 d5892763c3beceabaf ec39210e71a917
Musi c\ El t on_John\ 12-1" m Your Puppet. np3
File Data
4155082- 4165097
2008- 04-27 18:09: 22 326c¢c5af 71d036f 97cladf d210b574995
Musi c\ El t on_John\ Al bumArt Smal | . j pg
File Data
4165098- 4165105
2008- 04- 27 18: 05: 46 317359a14280c519ce8d1f 3e4f e607a2
Musi c\ El t on_John\ Al bumArt_{ OOFEB343- A4EF- 48C0- A58B- 0321C72AFB82} Large. | pg
File Data
4165106-4165113, 4165114-4165137
2008- 04- 27 18:04:58 Oaecha6783c8d3dc9331lacadd3394203
Musi c\ El t on_John\ Al bumArt_{ OOFEB343- A4EF- 48C0- A58B- 0321C72AFB82} Smal | . j pg
File Data
4165138-4165145
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2008- 04-27 18:10: 04 d75dd97722a8ch3b5d645d280e81b93b
Musi c\ El t on_John\ Al bunArt _{6609CAD8- CCF6- 4FE7- BB50- D79D8DA92302} _Large. j pg
File Data
4165146- 4165153, 4165154-4165161
2008-04-27 18:08: 22 5235095d98e89f 6d03847668788cc00a
Musi c\ El t on_John\ Al bunArt _{6609CAD8- CCF6- 4FE7- BB50- D79D8DA92302} _Smal | . | pg
File Data
4165162- 4165169
2008-04-27 18:10: 32 0854eac43624b3f f 0a3735cal1463d841
Musi c\ El t on_John\ Al bunArt _{758956AA- 1FD8- 41D1- BEC1- BAF69BCF80DC} _Lar ge. j pg
File Data
4165170- 4165177, 4165178-4165185
2008-04-27 18:09: 22 326c¢c5af 71d036f 97cladf d210b574995
Musi c\ El t on_John\ Al bunArt _{758956AA- 1FD8- 41D1- BEC1- BAF69BCF80DC} _Smal | . j pg
File Data
4165186- 4165193
2008- 04-27 18:08: 08 1c1f 55cf a551c80ae01494470d5a0ad6
Musi c\ El t on_John\ Al bunArt { AD88489E- F38C- 4942- B531- 7BE274FACDB2} _Large. | pg
File Data
4165194- 4165201, 4165202-4165217
2008- 04-27 18:07: 06 dOecf ealf 078c4457e90412al15f f 558¢c
Musi c\ El t on_John\ Al bunArt { AD88489E- F38C- 4942- B531- 7BE274FACDB2} _Smal | . | pg
File Data
4165218- 4165225
2008-04-27 18:11:12 1252d6a3aef 8f 3ef a58f ce8391182166
Musi c\ El t on_John\ ?esktop.in
File Data
4165226- 4165233
2007-06-07 05:07: 38 ecbl1l0bc7c33aef b1lf 30949cc737070e9
Musi c\ El t on_John\ El t on_John- 02. MP3
File Data
4165234- 4176001
2007- 06-07 05: 08: 06 d2dbf b298bb2638c3b57d7c679df e94a
Musi c\ El t on_John\ El t on_John- 03. MP3
File Data
4176002- 4191169
2007-06-07 05:08: 24 09753362b96e24585b4a5915ae3250de
Musi c\ El t on_John\ El t on_John- 04. MP3
File Data
4191170- 4200257
2007- 06-07 05: 09: 46 ab933d4eba7f Of 36888d7ef 44c73f 415
Musi c\ El t on_John\ El t on_John- 08. MP3
File Data
4200258- 4202625, 4202626-4217089
2007-06-07 05:12:12 9312b2e9a7496b02bald6547cal09367
Musi c\ El t on_John\ El t on_John- 15. MP3
File Data
4217090- 4228729
2007-06-07 05:12: 44 724c5db8a39b7eab6le0cal96c06c96e5
Musi c\ El t on_John\ El t on_John-17. MP3
File Data
4228730- 4236537
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8 2008- 04- 27 18:10: 32
Musi c\ El t on_John\ Fol der. j pg
File Data
4236538- 4236545, 4236546- 4236553
8 2012-12-04 19:55: 38
Musi c\ El t on_John\ Al bumArt Smal | . j pg
File Data
1066442- 1066449
8 2012-12-04 19:55: 38

0854eac43624b3f f 0a3735cal463d841

6cal829f b46c96917e6e61a54d75d0f 4

6cal829f b46c96917e6e61a54d75d0f 4

Musi c\ El t on_John\ Al bumArt _{ OOFEB343- A4EF- 48C0- A58B- 0321C72AFB82} _Smal | . j pg

File Data
1066450- 1066457
8 2012-12-04 19:55: 40
Musi c\ El t on_John\ ?eskt op.in
File Data
1066522- 1066529
8 2012-12-04 19:53:58
Musi c\ Manu_Chao
File Data
4236554- 4236561
8 2002- 05- 21 16: 04:52
Musi c\ Manu_Chao\ 01- Cl andesti no. mp3
File Data
4236562- 4243529
8 2002- 05- 21 16:05: 36
Musi c\ Manu_Chao\ 02- Desapar eci do. np3
File Data
4243530- 4254193
8 2002- 06- 24 22:35:42
Musi c\ Manu_Chao\ 03- Bongo Bong. nmp3
File Data
4254194- 4257153, 344370- 348833
8 2002- 06- 24 22:36: 50
Musi c\ Manu_Chao\ 04-Je Ne T Ainme Pl us. mp3
File Data
348834- 354593
8 2002-06-24 22:37:22
Musi c\ Manu_Chao\ 05- Mentira. ... nmp3
File Data
354594- 367585
8 2002- 05- 21 16: 05: 36
Musi c\ Manu_Chao\ 06- Lagri mas De Oro. mp3
File Data
367586- 375921
8 2002- 05- 21 16: 05: 36
Musi c\ Manu_Chao\ 10- Wl come To Tij uana. np3
File Data
375922- 387377
8 2002- 05- 21 16:05: 36
Musi c\ Manu_Chao\ 15- La Despedi da. np3
File Data
387378- 396281

61ee818e8e3041c22d1d64f 4aea053f 3

cb7¢c1b923d38e16087ba8a90a5b2c9f a

9b7e1c8711230d72b487a8f 26967657d

c67a50c2b40caB8d68cf 51a825c65dd1f

elbe88d37a71ba4d8f 95a1b8ebeb135d

ba2e9970e88c4060c4a286f 596chb4975

ebdb3355e7cc9a35237d1f e6d9ee7dbe

b934f af f 976af 01937157d4c7bdd4cel

0367c0565f 6ef 3da3d97d668c0b25695
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8 2008- 04-27 19: 03: 06 df 78baa97be4093cae95909a6f 94d5f e
Musi c\ Manu_Chao\ Al bumArt Sral | . j pg
File Data
396282- 396289
8 2008-04-27 19:03: 20 38e457ed886866f 93335968a8638ad08
Musi c\ Manu_Chao\ Al bumArt _{ AOF31A58- 545E- 4020- 9120- DB47553C0B48} _Lar ge. j pg
File Data
396290- 396313
8 2008- 04-27 19: 03: 06 df 78baa97be4093cae95909a6f 94d5f e
Musi c\ Manu_Chao\ Al bumArt _{ AOF31A58- 545E- 4020- 9120- DB47553C0B48} _Smal | . j pg
File Data
396314- 396321
8 2008- 04-27 19:03: 40 af cc0d798665335141014707f 4f 4ae33
Musi c\ Manu_Chao\ ?eskt op.in
File Data
396322- 396329
8 2008-04-27 19:03: 20 38e457ed886866f 93335968a8638ad08
Musi c\ Manu_Chao\ Fol der . j pg
File Data
396330- 396353
8 2012-12-04 19:44: 14
Vi deo
File Data
1056914- 1056921
8 2011-01-22 13:19:16 7b1c1214777f 91c71df bf ecOb79e2e3d
Vi deo\ Ci r que. Du. Sol ei | . Kooza. 2008. avi
File Data
1109602- 1122433, 1122434-1187969, 1187970-1253505, 1253506- 1319041,
1319042- 1384577, 1384578- 1450113, 1450114-1515649, 1515650-1581185, 1581186-
1646721, 1646722-1712257, 1712258-1777793, 1777794-1843329, 1843330- 1908865,
1908866- 1974401, 1974402- 2039937, 2039938-2105473, 2105474-2171009, 2171010-
2236545, 2236546-2302081, 2302082-2367617, 2367618-2433153, 2433154- 2498689,
2498690- 2564225, 2564226- 2629761, 2629762- 2695297, 2695298-2760833, 2760834-
2826369, 2826370-2891905, 2891906-2957441, 2957442-3022977, 3022978- 3088513,
3088514- 3154049, 3154050-3219585, 3219586- 3285121, 3285122-3350657, 3350658-
3416193, 3416194-3481729, 3481730-3547265, 3547266-3612801, 3612802-3678337
3678338-3743873, 3743874-3809409, 3809410- 3874945, 3874946-3940481, 3940482-3966097

END Date / Tine of Collection: 2013-02-06 22:11:30

4.9 R-Studio Switches

If there are problems in starting R-Studio and while working with it, you may use switches to avoid them.
The following switches are available:

-all _drives Forces R-Studio to show all logical disks in the syssem. Normally R-Studio shows
only local disks in the system. Some storage devices may pretend that they are not
local disks.

- debug Includes additional debug information. When this switch is used, an additional

command Create FS Snapshot on the shortcut menu appears for an object with a file
system. An FS Snapshot contains system data for the file system only (file
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descriptions without file contents). If a problem appears, this snapshot can be sert to
R-Studio technical support to identify the problem. This switch gresily dows R-
Studio. You may also turn this mode on by selecting Debug Mode on the Settings
dialog box.

-flush

Flushes the log file after each write to log operations. This switch is helpful when R-
Studio locks and its log file remains in memory cache unwritten to a disk. This switch
greatly sows R-Studio.

-log <fil ename>

Started with this switch, R-Studio writes its log into the specified file. If R-Studio
locks and its log file remains in memory cache unwritten to a disk, use the - f | ush
switch.

-mem <size in MB>

Sets memory usage limit in MB for R-Studio to reconstruct the file tree. When it
exceeds the limit, a Too many files... message appears. Y ou may temporally stop file
listing and browse through found files. Then you can resume file listing. Y ou also may
skip this file section and continue file listing. Example: - rem 400 - sets the limit to
400 MB.

-no_i de_ext

Turns off the inquiry about extended information on HDDs in WindOx/ME. This
switch may be helpful if R-Studio returns information about HDDs incorrectly
(detects HDD geometry incorrectly).

-no_intl3

Turns off the disc access through Int13 in Wind9x/ME. This switch may be helpful if
the system operates incorrectly (detects HDD geometry incorrectly or lock the
system).

-no_i os

Turns off the Wind9x/M E protected-mode 1/0 system. This switch may be helpful if
this system operates incorrectly (detects HDD geometry incorrectly or lock the
system).

-reset

R-Studio resets an HDD corntroller each time it reads a bad sector. This switch may
be helpful if the controller locks after it attempts to read a bad sector, or returns
incorrect data.

-saf e

Disables automatic partition search on a hard drive, file system recognition on
partitions, and other potentially problemetic operations. In this mode, it is necessary
to use Find partition command fromthe hard drive shortcut menu to manualy find a
partition.

If an unrecognized problem appears, start R-Studio with the - debug and -1 og <fil ename> switches, and
send the log and screenshot of the R-Studio main panel to the R-Studio technical support:
R-Studio Technical Support Team is available 24 hours a day, seven days a week, and has an average

response time less than 4 hours.
4.10 Properties Tab

Object size units

You may select the units in which the information on object sizes will be displayed. Some parameters can be
edited when the Debug mode is turned on on the Main dialog box of the R-Studio settings.

To select the units

1 Select Properties on the View menu
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2

Select the unitsin which you want to see object sizes.

Y ou may select

Show as Bytes
Show as Sectors

Show as Bytes and Sectors

1.Basic information
This section shows basic information for a disk object.

=l More information...

Drive Type

Device/disk type and subtype. Current R-Studio version supports the following types:
Disk, WORM, CDROM, Optical, Changer, Floppy, RAM Disk, LDM Partition, LDM
Component, LDM Volume

and subtypes:

Device, OS File, Physical Drive, Mount Point, Partition, Volume Set, Mirror, Stripe Set,
RAID 4, RAID 5, RAID 6

Name

Device/disk name

Size

Device/disk size

Bus Type

Device/disk bus type. Can be:
IDE/ATA, IDE/ATAPI, SCSI, Floppy, USB, 1394, SSA, FibreChannel, RAID, SMART, ABIOS

2.Information on hard drives and logical disks

This section shows available information on hard drives and logical disks. These properties depend on the
drive/disk type and appear only when applicable. Under Windows NT/2000/XP/2003/Vistal2008/7, an IDE
drive/disk may be represented as a SCSI device, that is why the SCSI Address Section appears under these
OSes for those drives/disks.

=l More information...

OS object

Appears for image files under Windows 9x/ME and NT/2000/XP/2003/Vista/2008/7,
for drives/disks under Windows NT/2000/XP/2003/Vistal2008/7 only. An object
name used by OS to access the device/disk.

R-Studio driver

Driver names (both internal and OS) used to access this drive/disk.

Sector Size

Drive/disk sector size

Physical Drive
Geometry

This section shows physical geometry for a hard drive. For a logical disk it shows the
physical geometry for a hard drive where the logical disk resides

Cylinders

Tracks Per Cylinder

Sectors Per Track

Sector Size

Device
Identification

This section shows vendor information for the drive/disk

Vendor

Product

Firmware

Bus

SCSI Address

This section shows SCSI informgation for the drive/disk

Port Number
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Path ID

Target ID

Lun

Windows 9x/M E adds the following properties:

Int13 Drive Number

128 for the first hard drive accessble through Int13, 129 for the second one, etc.
0...128 for drives and other devices accessible through a Windows 9x/ME protected
mode driver, if their Int13 device option is disabled. R-Studio can use Intl3 disk
access, and for some drive types, like SCSI devices, Int13 access is preferable. You
may consider enabling the Int13 device option in the Windows Device Manager for
such devices.

Int13 Extension
Version

Int13 Extension Version Support for hard drives. Extended Int13 support is necessary
for large drives. If this property is zero, Extended Int13 is not supported, otherwise, it
shows Extended Int13 standard version, the large, the better.

3.Properties controlling access to hard drives and logical disks
This section shows properties that control access (read and write) to hard drives and logical disks. They are set
to their optimal values and should be altered only if access problems appear.

=l More information...

Drive Control

Maximum transfer

Maximum data size that can be read or written during a single access to the drive. If
there are problems with drive access, decrease the value of this property

1/0 Unit

Data size read or written during a single access to the drive is a muitiple value of this
property. If there are problems with drive access, decrease the value of this property

Buffer Alignment

Drive data transfer buffer is positioned at an address mutiple value of this property. If
there are problems with drive access, increase the value of this property.

These three properties are set by OS drivers. If the drivers set incorrect values, problems may appear during
data transfer operations. Y ou can alter them until data transfer becomes stable.

I1/0 Tries

Number of read/write tries during access to the drive. If there are bad sectors on the
drive, increase the value of this property. This may help to successfully read those
sectors. Sometimes, if the 170 Tries parameter is set too large and there are some
unreadable sectors on the hard drive, the hard drive-controller pair may refuse to
perform any successive read/write operations with the erntire hard drive when it fails to
read/write such sectors. Inthis case, set this parameter to zero.

The defauit value is specified on the Settings (Bad Sectors) panel.

R-Studio treats bad sectors in the following way:

It reads a certain part of disk (predefined by Windows) and
- If Default read attempts iS Set to O, the entire part with bad sectors will be filled with
the specified pattern.

- If Default read attempts is Set to a non-zero value, R-Studio reads again that part
sector by sector, repeating the attempts the specified number of times. If R-Studio
still cannot read a bad sector, it fills the sectors with the specified pattern. In this case
only the bad sectors will be filled with the pattern, but that extremely slows the disk
read process.

For exanple, if you set Default read attempts t0 1, a bad sector will be read 2 times.
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4.Partition properties

A partition is a continuous area on a hard drive, characterized by its offset and size. There are partitions on
basic disks, dynamic disks, and recognized volumes and partitions. R-Studio treats regions like partitions.

-l More information...

Partition Offset

Initial offset for the partition.

Partition Size

Size of the partition.

Partition Type

File system type for the partition. If the record in the drive partition table is incorrect,
this property may differ from the actual file system type for this partition. Still, R-
Studio will process this partition correctly, as it does not use this property.

Partition number

Appears under Windows NT/2000/XP/2003/Vista/2008/7 only. Shows the number of
the partition on the physical drive.

corrected.

For regions and recognized partitions, Partition Offset and Partition Type properties can be manually

5.Compound volume

properties

A compound volume is a union of several partitions or other disk objects. Each union type has its own rules,
unique for each compound volume type. Among compound volumes are: Volume Sets (RAIDs Level 0),
Mirrors (RAIDs Level 1), RAIDs4/5/6 (RAIDs Level 4/5/6), both physical and created by the user (Virtual
Volume Sets, Virtual Stripe Sets, Virtual Mirrors, Virtual RAIDS).

=I More information...

Main properties of compound volumes are parents (disk objects from which a compound volume is
created) and their order. These properties may be viewed in the Parents tab. For user-created compound
volumes these properties may be altered.

Raid Block Size

| Data block size for compound wlumes of RAID (Lewel 0-5) types

6.LDM disks and volumes (Dynamic Disks)

LDM disks and volumes are volumes controlled by Logical Disk Manager (LDM). They are represented on a
hard drive as a LDM database rather than partition tables. Under Windows 2000/XP/2003/Vista/2008/7,
LDM disks are also called Dynamic Disks.

-l More information...

Offset of Logical
Disk

Initial offset of alogical disk on a hard drive. For disks, initially formetted by LDM, this
value is often 31.5K B, for converted disks, it may be larger.

Supposed Parents
Count

Supposed number of parent partitions for compound LDM volumes. If the LDM
database is not damaged, the value of this property must be equal to the number of
parent objects in the Parents tab for the disk object.

LDM Host GUID

Global Unique Idertifier of a computer system where this LDM disk group has been
created.

LDM DiskGroup GUID

Global Unique I derttifier of the LDM disk group.

LDM Disk GUID Global Unique Identifier of the hard drive.
LDM Volume GUID | Global Unique Idertifier of the volume.
LDM Disk ID Local hard drive Identifier, unique within this LDM disk group.

LDM Partition ID

Local partition Identifier, unique within this LDM disk group.

LDM Component ID

Local componernt Identifier, unique within this LDM disk group.
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LDM Volume ID
LDM Disk AltName
LDM Disk DriveHint

Local volume Identifier, unique within this LDM disk group.
Additional Alternative Name given by LDM to the hard drive.
Last name of the volume, under which is has been mounted in the system. May be
either a letter (C:;, D:, etc.), or a mount point under Windows 2000/XP/2003/
Vistal2008/7.
7.File System Volume properties
A File System (FS) volume is a disk object where a certain, supported by R-Studio, file system is present.
There are two FS volume types: FS volume on a regular disk object and a recognized volume, found by a scan

process. FS volume properties depend on volume's file system and type.

7.1.NTFS Volume properties
These properties are present for al NTFS volumes and represent their main properties. For recognized
volumes, these values can be altered.

=l More information...

NTFS Information | Regular volumes
Recognized NTFS | Recognized volumes
Cluster Size Cluster size for the NTFS volume.

MFT record size

Size of one MFT record describing one file on the NTFS volume. This is an important
property of any NTFS volume. Its common value is 1K B. If this property has incorrect
value, many files may be incorrectly recovered.

Sector Size

Sector size for the physical drive. This property is read from the boot sector of the
NTFS volume and does not affect R-Studio operation.

Index Block Size

Index block size for the NTFS volume. This property determines binary trees used to
store NTFS folder structure. It does not affect R-Studio operation.

MFT position

MFT offset from the start of the NTFS volume.

MFT Mirror Position

Second MFT copy offset fromthe start of the NTFS volume.

Volume size

Size of the NTFS volume. This property does not affect R-Studio operation.

7.2.FAT Volume properties
These properties are present for all FAT volumes and represent their main properties. For recognized
volumes, these values can be altered.

=l More information...

FAT Information

Regular volumes

Recognized FAT

Recognized volumes

FAT Bits (12,16,32)

FAT type. 12 for the FAT12, 16 for the FAT16, 32 for the FAT32.

Cluster Size

Cluster size for the FAT volume.

First Cluster Offset

Offset of the first cluster from the start of the FAT volume.

Boot Directory
Cluster

(For FAT32 only.) Cluster number where the root directory starts onthe FAT volume
where the logical disk resides.

Root Directory
Offset

(For FAT12 and 16 only.) Root directory offset from the start of the FAT volume.

Root Directory
Length

(For FAT12 and 16 only.) Root directory length for the FAT volume.
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First FAT Offset

Offset for the first FAT table on the volume. Together with the Size of One Fat Table
property, is amost important property for a FAT volume. If this property is incorrect,
many files (especially fragmented ones) may be incorrectly recovered.

Size of One FAT
Table

Size of one FAT table on the volume.

Sector Size

Sector size of the hard drive. This property is read from the boot sector of the FAT
volume and does not affect R-Studio operation.

Number of FAT
Copies

Number of FAT copies onthe FAT volume.

Active FAT copy

Active FAT table number for the FAT volume. Can be set to Disabled, Auto, 1, Or 2. If
it is Disabled, R-Studio processes the volume as there is no FAT table present. This
may be useful if the volume has been reformeatted and thus a new FAT table is created
and the old one is deleted. In this case, it is reasonable to recover files from the
previous volume without processing the new and irrelevant FAT table. All files will be
recovered as continuous byte chains beginning from their start cluster. Unfragmented
files will be recovered successfully. If it is 1 or 2, R-Studio uses the first or second
FAT table copy, respectively. If it is Auto, R-Studio uses both FAT table copies and
decides, which FAT table copy should be used for a particular FAT table sector. This
may be useful when both FAT tables are partially damaged.

Major version FAT version.
Minor version FAT minor version.
Volume size Size of the volume.

7.3.Ext2/3/4FS Volume properties
These properties are present for all Ext2/3/4FS volumes and represent their main properties. For recognized
volumes, these values can be altered.

=l More information...

Ext2FS Information

Regular volumes

Recognized Ext2FS

Recognized volumes

Block Size

Block size of Ext2FS file system. A block in the Ext2/3/4FS file system is similar to a
cluster inthe FAT file system.

First SuperBlock
Offset

Offset of the first SuperBlock fromthe start of the Ext2/3/4FS volume.

Blocks Per Volume

Number of blocks in the Ext2/3/4FS volume.

INodes Per Volume

Number of inodes on the Ext2/3/4FS volume. An inode is a record describing file's
Size, attributes, position on an Ext2F/3/4S volume - all information about a file, except
its name, which is stored separately. Therefore, the INodes Per Volume parameter is
equal to the maximum number of files on an Ext2/3/4FS volume.

Creator OS

The OS that created this Ext2/3/4FS volume. May be Linux, Hurd, Masix, FreeBSD,
Lites.

Major version

Ext2/3/4FS version. Usually 1.

Minor version

Ext2/3/4FS minor version. Usually o.

Last Mount Time

Last mount time for this Ext2/3/4FS volume.

Last Write Time

Last write time for this Ext2/3/4FS volume.
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Last Check Time Last check time for this Ext2/3/4FS volume.
Volume size Size of the volume.
7.4.Recognized Volume properties
These properties are present for all recognized volumes, regardless of their file system type. They estimate
how reliable those volumes are recognized. This is useful for fast search for, and selection of, optimally
recognized volume to recover.

= More information...

Parsed File Entries | Number of files proving that this recognized volume existed. May have any non
negative values. The main property characterizing the reliability of volume recognition.
The larger it, the higher probability that this recognized volume has file system
properties that have been correctly found.

Parsed Boot Number of boot records proving that this recognized volume existed. May be 0 or 1.
Records This is the second important property characterizing the reliability of volume
recognition.

Estimated Size Estimated size of the recognized FS partition/volume. This property shows the most
probable size of the recognized FS partition/volume. Alternatively, Size and Partition
Size are set to the highest possible values in order to recover the maximum number of
files.
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V Working with the Third-Party Hardware

The Technician version of R-Studio can work together with third-party hardware developed for in-depth data
recovery. Currently, the following devices are supported:

- DeepSpar Disk | mager ™

5.1 DeepSpar Disk Imager™

DeepSpar Disk Imager™ (DDI) is an HDD imaging device specifically built for data recovery from hard
drives with hardware issues. It greatly increases imaging speed, accuracy, and integrity of data retrieved from
such drives.
The main features that DDI provides when working with hard drives are the following:

- Direct low-level access to a hard drive bypassing the computers BIOS.

- Disabling specific drive read/write heads.

- Disable SMART subsystemn, Bad Sector Reallocation, and Read Look-Ahead

- Read sector timeout controlled by Software/Hardware/PHY drive reset commands

- Bit level analysis of corrupted data to filter out the read-write channel noise

- Fully customizable muiti- pass imaging

And many more others an advanced disk imager must have. Y ou may learn more about DDI on its vendor ste:
DeepSpar Disk Imager™.

DeepSpar Disk Imager™ basics

The main idea of data recovery with DDI is to clone data from the source hard drive with a certain level of
hardware malfunction to a clone drive and perform data recovery operations either from the clone drive or while
data is being cloned. Such approach greatly reduces tear and wear of the source hard drive and reduces further
deterioration of its state.

There are two modes inwhich DDI processes disks:

- DDI clones the entire source hard drive to the source one consequently, sector by sector. Any further data
recovery will be made from the clone HDD.

- DDI clones those sectors of the source HDD which have been read during data recovery. Such readings
are optimized to minimize the movement of the drive's head unit. All following reads from those sectors will
be done from the clone disk. For example, if files are to be recovered from a partition on the drive, DDI
will clone the boot record of the drive, the file table of the partition, and the sectors of the files. If the
partition is scanned, the scanned sectors will be cloned, too. All consecutive operations, such as file
preview, and so on, will be done from the clone disk. This greatly reduces the time necessary to perform
the recovery operations and furthermore hard disk wear.
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DeepSpar Disk Imager™ board

Read the DDI documentation on how to install DDI  connect the drivesto DDI and start working with it.

The DDI board should be installed into a separate network computer (the DDI computer), and the source and
clone drives should be connected to it. The DDI computer should be started using the boot USB stick supplied
with the board. R-Studio running on another computer (the R-Studio computer) accesses the disk via the

network. All data recovery operations will be done through this setup:
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Source HDD

DDI computer
(DOS)

N
il

Local Network

R-Studio computer 2
(Windows)

There may be several DDI computers on the network, R-Studio will connect to all of them. Such configuration
may be useful for RAID recovery when several disks on the RAID have hardware problems.

Working with DDI
To start working with DDI, its computer should be connected to R-Studio.

To connect R-Studiotothe DDI computer,

pe—

*  Select Connect to DDI on the Drive menu

> The disks connected to DDI will appear on the Drive pane.

|Drives =]
Device/Disk Label Fs Start size
4 /8 Local Computer
> S SAMSUNG HD842)] 14401110 SIAFIIMOQ400283  0SATA.. 0Bytes 50817 GB
4 G WDCWDTSAA-OBAAD1009KT!  WD-WMAZL2883101  #1 ATA (. OBytes 70268
w F - NTFS-Test NTFS 328 29368

-G ~ FAT32-TEST AT 293GB 20368
- ~ FAT-TEST FATIG  496GE 20168
5 Empty Spacel9 6.96GB 6045 MB
4 2 PIONEER DVD-RW DVR-219L 1.00
2E
4 5 DDI Devices
< DDI-DS400521 - VProject#1 SIAFIMQ400283  Local  OBytes 596.17 GB
[%= DDI-DS400522 - VProject=2 WD-WMA2L2833101 _Local  OBytes 7.02GB |

Now it is possible to work with disks connected to DDI like all other disk objects on the Drive panel. For example,
such disks may be included into virtual RAIDs and other compound objects.
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Viewing the drive map

A drive map shows the conditions for individual disk sectors. You may see which sectors are OK, bad, or
unstable.

To view the drive map,

*  Right-click the required hard drive/partition and select Show drive map... on the shortcut menu,
or

select the object and select Show drive map... onthe Create menu

The drive map will appear in the right tab.
DDI Drive Map tab

DDI Drive Map

Sectors: S DDI-DS400522 - YProject=2 - 7.02 GB (7590

| 14726880 Sectors) blok

0
1015692
2031384
3047076
4052768
S078460
6094152
7103844
5125536
9141228
10156920
11172512
12188304
13203936
14219588

Unused M corrupted 8
ook 2

 unrecogrized B Not Processet d 14391

Offset |0 Sectors ¥ | <Pravious Next > Reset 4

= Drive map controls

Sectors The number of the first sector in the row.

Offset Offset in the data. Enter the address you warnt to jump to and press the Enter key.
Sectors/Bytes/KB... | Specifies the dimension of the data in the Offset field.

Previous/Next Moves to the previous/next part of the data.

+- Zooms into/out of, the data.

To see more detailed information about a particular sector range, right click the corresponding rectangle and
select Information on the shortcut menu.

Block information dialog box

Offsetin sectors: 6139904
Offset (in sectors) Size (in sectors)

| 6139904 nm
6141081 15
6141096 n
6141107 39
6141146 2854

[ Open in Hex Editor

Click the Open in Hex Editor button to open the selected block in the Text/hexadecimal editor.
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Cloning file sectors
You may clone separate files when necessary.

To clone sectors of a single file,

*  Right-click the file and select Clone file sectors on the shortcut menu.
or

select the file and select Clone file sectors onthe File menu
> The file sectors will be cloned and R-Studio will show their status in the Contents pane.
To clone sectors of several files,
*  Mark the files, right-click them, and select Clone marked file sectors on the shortcut menu.

> The file sectors will be cloned and R-Studio will show their status in the Contents pane.

Contents X
Name Status: B/C Size
102760448 Bytes 6/30;
] % 7estlarc 28309504 Bytes 6730
7| %] ~Spe Test 2.doc 162 Bytes 7/6/4
¥ = IMG_6001.JPG 9/146 656192 Bytes 1244,
V| & IMG_6002JPG 217145 937070 Bytes 12/4)
[¥] & IMG_6003.PG 49/178 1180835 Bytes 1274
1 %] Outlook.pst Unprecessed 328704 Bytes 5714

] % Testb.arc

Sector status

OK Read without errors

B Bad

C Corrupted. At least one sector hasn't been read.
Unprocesse At least one sector isn't cloned yet.

d

Viewing the file map
A file map shows the conditions for individual file sectors. Y ou may see which sectors are OK, bad, or unstable.

To view the file map,
*  Right-click the required file and select Map of file... on the shortcut menu,

> The file map will appear in the lower pane.
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DDI Fle Map pane

& R-STUDIO Network Technician 6.2.153593 - File View (= =)
Drive File Tools View Help
> ¢ = =) N
DB B w B & @ @Y
ReopenDrive Files Stop | Recover RecoverMarked | FindMark Find Previous FindNext FleMask Up Preview
E, Device view ‘ % Partition2 - DDI-DS400521 - Project#1 : WD-WMAZL 2883101 ‘
Folders X | |Contents x
4 [[] < Partition2 - Name St: BAUR Size
<R Foot (3|11 1 ~3pe tescz.a0e Unprocessea Loz Bytes o]
p IMG_6001.JPG Unprocessed 656192 Bytes 124
[ ¥ 222635 p 1l
> [[] . SRECYCLEBIN - ] i, N
Sortedby: | Resl | Extensons | Creation Time | Modification Time

Files to Recover/Picture 145.jpg

Sectors: l;’ Partition2\Files to Recover'Picture 143 jog - 1.60 M5 (1678083 Bytes, 3278 Sectors) 2 Sectors per block

unused W unrecognized M Unstable k] M Badlgnored 3 W ok 34
ofeet 0 T T
Log | Fies to Recover/Picture 149.pg_|
Ready | Marked 0 Bytes in 0 files in O folders | Total 4.43 GB in 186 files in 66 folders

= Drive map controls

Sectors The number of the first sector in the row.

Offset Offset in the data. Enter the address you wart to jump to and press the Enter key.
Sectors/Bytes/KB... | Specifies the dimension of the data in the Offset field.

Previous/Next Moves to the previous'next part of the data.

+- Zooms into/out of, the data.

To see more detailed
select Information on

information about a particular sector range, right click the corresponding rectangle and

the shortcut menu.

Block information dialog box

 Block information ==
Offset in sectors: 2290
Size in sectors: 2
Name Offset (in sectors) Size (in sectors)
Ok 2290 1
Bad Ignored 291 1
Open in Hex Editar Close

Click the Open in Hex

R-Studio can aso load and process images created with the DeepSpar Disk | mager ™.

Editor button to open the selected block in the Text/hexadecimal editor.

Vi R-Studio Emergency

R-Studio Emergency is

atool that alows you to startup a computer with a damaged startup disk and recover
data stored on its hard drives. Then restored data can either be saved on its disk or transferred to a working
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computer via a network.
The R-Studio Emergency version is a part of the R-Studio software package.

You may run this R-Studio Emergency version on a computer for which you have bought an R-
Studio license, and you may not transfer the licensed software to another computer.
R-Studio Emergency

Contact | nformation and Technical Support

I nstalling R-Studio Emergency Startup M edia Creator

Creating Startup Disks

R-Studio Emergency Operation
Starting a Computer with the R-Studio Emergency Startup Disks
File Recovery
Searching for a File
Disk Scan

Disk Images

Using R-Studio Emergency as Emergency Agent

Technical | nformation
Network Drives
Properties and Text/Hexadecimal Viewer

Log
Devices to Store Recovered Files

Hardware Compatibility List
6.1 Contact Informaiton and Technical Support

To obtain the latest version of R-Studio Emergency, go to:
Product Site: http://mww.r-tt.com

Sales Department: sales@r-tt.com

R-StudioTechnical Support Teamis available 24 hours a day, seven days a week, and has an average response
time less than 4 hours.

Tech. Support: support@r-tt.com

Send your support request to: hitp//Awww.r-tt.comy/Support request.html

6.2 Creating Startup Disks

- Installing R-Studio Emergency Startup M edia Creator
. Creating Startup Disks Using R-Studio Emergency Startup M edia Creator
- Creating Startup Disks for M ac and Linux Computers

© 2002...2015 R-Tools Technology Inc.


http://www.r-tt.com
mailto:sales@r-tt.com
mailto:support@r-tt.com
http://www.r-tt.com/Support_request.html

193 R-Studio Manual

6.2.1 Installing R-Studio Emergency Startup Media Creator

Attention Windows NT/2000/XP/2003/Vista/2008/7 users! You must have administrative privileges
to install R-Studio Emergency Startup Media Creator.
If you are not sure whether you have such privileges, you aimost certainly do not have them. Contact your system
administrator for assistance.

1.Run the setup file.

2.Follow the on-screen instructions.
Y ou may create startup disks even before the installation ends.

6.2.2 Creating Startup Disks Using R-Studio Emergency Startup Media Creator

You need to create either

- A startup CD/DVD disc. You may create an 1SO image, or write the disc directly from R-Studio Emergency
Startup Media Creator, if there is a CD/DVD recorder in your system. You may use this disc to start both
UEFI computers (modern Windows/Mac/Linux systems) and old Windows/Mac/Linux machines.
or

- A startup FAT/FAT32 removable device recognized by your system as a bootable one. The total available size
of the device should be more than 50 MB. You may use this device to start both UEFI computers (modern
Windows/Mac/Linux systems) and old Windows/Mac/Linux machines.
or

- 5 floppy disks. You may use themto start old Windows/Mac/Linux computers

Check the Hardware Compatibility List.

If you have problems with starting you computer up from the R-Studio Emergency Startup disks, select

Configure startup media troubleshooting options on the Startup media type selection dialog box. Then the

Startup Media Troubleshooting Options dialog box will appear. You may configure these options to eliminate

those problems.

When R-Studio Emergency Startup M edia Creator dtarts, its Welcome dialog box appears:
Welcome to R-Studio Emergency Startup Media Creator dialog box

Welcome dialog box

) R-Studio Emergency GUI Startup Media Creator =5

Welcome to R-Studio Emergency
GUI Startup Media Creator

reates R-Studio Emergency GUI 5.3 Buid
e media. you wil be able to
startup disk and recover

to continue, or Cancelto ext.

e 3 Cancel Help
click the Next button to see the list of all devices on which startup disks may be created.
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Startup media type selection dialog box

i R-Studio Emergency GUI Startup Media Creator =5
‘Startup media type selection

Please select a startup media type and a diive to be used to credte @ startup
media

FP150 mage 150 mage fie for a startup CD

{LCD/DVDRW (E) PIONEER DVD-RW DVR219LRev 1.00

4 Floppy (4 Floppy Disk

R Removable (K) Removable Disk

I Corfigure startup media troubleshooting options

*The flash version supports 2 large number of storage and network devices. You need FAT/FAT32
formatted removable disk for this version.

= A USB startup device should be dready comnected, formatted as a FAT/FAT32 disk. and has
enough amount of fres space avalable

Ned > Concel | Hep |

To create a startup CD/DVD disc directly on your CD/DVD writer (if present):

1
2

4

Run R-Studio Emergency

Select the CD/DVD writer on the Startup media type selection dialog box and click the Next button

Read and accept the License Agreement and enter the registration key on the R-Studio Emergency

Activation dialog box and click the Next button

R-Studio Emergency Activation dialog box

4 R-Studio Emergency GUI Startup Media Creator - Removable Disk ==

License Agreement
Please read the following important information before continuing. cp

Please read the following License Agreement. You must accept the tems of this agreement
beforz continuing with instaliation

-Stuio Emergency Copyright (c) 2000-2010 Ritools Technology Inc. B
Allights reserved It
END-USER LICENSE AGREEMENT

IMPORTANT.READ CAREFULLY. This End-User License Agreement ("EULA")is alegal
agreement betwezn you (ether an individudl ora single ertity) ater referred to as

" LICENSEE" and Rtools Technology . Iater refered to as "R-TT" forthe software

product R-Siudio Emergency later referred to as “SOFTWARE. By instaling, copying. or
otherwise using the SOFTWARE, you agree to be bound by the terms of this EULA. F you

o rot agree to the terms of this ELILA, do not purchase, instal or use the SOFTWARE

(The R-TT may have patents, patent applications, trademarks, copynihts, or other

IV {accept the agreemen:

Next > Cancel | Hen |

Insert a blank CD/DVD disk into the CD/DVD recorder and click the Next button

Insert a CD/DVD disc dialog box

5 R-Studio Emergency GUI Startup Media Creator - Startup CD/DVD =)

Insert

media ST
Ready to create R-Studio Emergency GUI startup media 3@

Please prepare blank CD/DVD R/RW disk then insert t into CD/DVD recorder and click
lext buton.

Cancel Help
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> R-Studio Emergency Startup M edia Creator will start creating the startup CD/DVD disc showing the
progress on the Creating startup media dialog box

Creating startup media dialog box

i R-Studio Emergency GUI Startup Media Creator - Startup CD/DVD [
Creating startup media =
Please wait while data is being copied onto the statup media e

Startup media creation progress:

When R-Studio Emergency Startup M edia Creator finishes creating the startup CD/DVD disc, the R-
Studio Emergency Startup Media Creation is Finished message will appear

Y ou may either exit R-Studio Emergency Startup M edia Creator by clicking the Finish button or create
another startup media by clicking the Back button.

R-Studio Emergency Startup Media Creation is Finished message

) R-Studio Emergency GUI Startup Media Creator - Startup CD/DVD =5

R-Studio Emergency GUI Startup
Media Creator Startup Media
Creation is Finished

(& The stariup CD/DVD has been created
'0‘ succsssfully

To create an ISO image of a startup CD/DVD disc
1 Run R-Studio Emergency

2 Select ISO Image for a startup CD/DVD on the R-Studio Emergency Startup Media Creator dialog box
and click the Next button

3 Read and accept the License Agreement and enter the registration key on the R-Studio Emergency
Activation dialog box and click the Next button

4 Select a place and file name for the ISO image of the startup CD/DVD and click the Save button

> When R-Studio Emergency Startup M edia Creator finishes writing the file with the ISO image, the
R-Studio Emergency Startup Media Creation is Finished message will appear
Y ou may either exit R-Studio Emergency Startup M edia Creator by clicking the Finish button or create
another startup media by clicking the Next button.
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R-Studio Emergency Startup Media Creation is Finished dialog box

5 R-Studio Emergency GUI Startup Media Creator ~150 image file-for a startup CD SEES)

R-Studio Emergency GUI Startup
\ Media Creator Startup Media
Creation is Finished
T i 15 g fes o
r (1 ) Cou
| o e MDWZ."JZ%W'“ MD "

5 Create the startup CD/DVD using your favorite CD/DVD creation software
Load the created 1SO image into the CD/DVD creation software. Consuit documentation for the software
for details.

To create a startup FAT/FAT32 removable device
1 Run R-Studio Emergency
2 Select the removable device on the Startup media type selection dialog box and click the Next button

3 Read and accept the License Agreement and enter the registration key on the R-Studio Emergency
Activation dialog box and click the Next button

4 Check that the FAT/FAT32-formatted device isready and click the Next button

Ready to create startup media dialog box

U} R-Studio Emergency GUI Startup Media Creator - Removable Disk [

et med Loh
Readyto mea\ R-Studio Emergency GUI startup media ;9

Please confinm that K:\is a comect USB disk to create the emergency startup disk.

figd S|  Cancel Help

> R-Studio Emergency Startup M edia Creator will start creating the startup USB disk showing the
progress on the Creating startup media dialog box

When R-Studio Emergency Startup Media Creator finishes creating the startup device, the R-
Studio Emergency Startup Media Creation is Finished message will appear

Y ou may either exit R-Studio Emergency Startup M edia Creator by clicking the Finish button or create
another startup media by clicking the Next button.
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R-Studio Emergency Startup Media Creation is Finished dialog box

5 R-Studio Emergency GUI Startup Media Creator - Removable Disk =

R-Studio Emergency GUI Startup
Media Creator Startup Media
Creahon is Finished

The sat i able isk has been created

To create floppy disks:
Y ou will need 5 floppy disks.

1
2

Run R-Studio Emergency

Select Floppy Disk for the startup floppy disks on the R-Studio Emergency Startup Media Creator
dialog box and click the Next button

Read and accept the License Agreement and enter the registration key on the R-Studio Emergency
Activation dialog box and click the Next button

Insert the first floppy disk and click the Next button on the Ready to create startup media dialog box

R-Studio Emergency Startup Media Creation- Hoppy Disk message

&/ R-Studio Emergency GUI Startup Media Creator - Floppy Disk =)

Insert media A=
Readyto create R-Studio Emergency GUI startup media ca

Please prepare 5 fomaited floppy diskis) then insert the first one into drive A and cick
Next button.

WARNING! Al existing data on the floppy disks will be ovenwitten,

R-Studio Emergency Startup M edia Creator will start creating the first startup floppy disk showing
the progress on the Creating startup media dialog box

Insert the second floppy disk and click the OK button when the Please insert formatted diskette #2
into drive A: message will appear

5 R-Studio Emergency GUI Startup Media Cr.. SESS

Please insert formatted diskette #2 into drive A\

When R-Studio Emergency Startup M edia Creator finishes creating the second startup floppy disk,
the R-Studio Emergency Startup Media Creation is Finished message will appear

Y ou may either exit R-Studio Emergency Startup M edia Creator by clicking the Finish button or create
another startup media by clicking the Next button.
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R-Studio Emergency Sta

rtup Media Creation is Finished message

L) ReStudio Emergency GUI Startup Media Creator - Floppy Disk

===

Media Creator Startup Me
Creation is Finished

G The startup floppy disk(s} have been
o P successiuly.

5 Click Back to create ather media or Finish to exit.

R-Studio Emergency GUI Startup

created

dia

Startup Media Troubleshooting Options
Those options will help you if you have problems with starting you computer up from the R-Studiostartup disks.
Please, contact the R-Studio Technical Support Team for more informeation.

R-Studio Startup Media Troubleshooting Options dialog box

5 R-Studio Emergency GUI Startup Media Creator - Startup CD/DVD

===

Startup Media Troubleshooting Options
Cortigure advanced starup media iroubleshocting options

I~ Display kemel staiup messages:

I Disables ACPI (Advanced Configuration and Power Interface)
™ Disabies APIC (Advanced Programmable Intemupt Controlier)
[ Disables USB devi
[~ Disables SCSI de
™ Disabies PCMCIA pott
™ Disables DMAfor all IDE disk dives
I IRQ poling mode

upport

PCIBIOS

BIOS RAIDs |Auto -

Default

veo |

Display kernel startup

if this checkbox is enabled, R-Studio Emergency displays all startup messages.

messages That may be useful to locate the source of the problem when your system hangs
during R-Studio Emergency startup.

Disables ACPI Select these checkboxes when your system detects some hardware incorrectly

Disables APIC

during R-Studio Emergency startup and displays messages like: hda: | ost

i nterrupt

Disables USB device support

Select this checkbox if your system experiences problems with USB devices
during R-Studio Emergency startup.

Disables SCSI device support

Select this checkbox if your system experiences problems with SCSI devices
during R-Studio Emergency startup.

Disables PCMCIA device
support

Select this checkbox if your system experiences problems with PCMCIA
devices during R-Studio Emergency startup.

Disables DMA for all IDE disk
drives

Select this checkbox if your system experiences problems with | DE disks during
R-Studio Emergency startup.

IRQ polling mode

Select this checkbox to enable the IRQ polling mode to prevent locking the
system because a device generates too much interrupts for the system to handle.

PCI BIOS Select an appropriate option if your system experiences problems with PCI
cards.
BIOS RAIDS Select an appropriate option if your system experiences problems with RAIDs

built in the system board.
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6.2.3 Creating Startup Disks on Mac and Linux Computers

To start aMac or a Linux computer, you may use the following devices:

1. A USB device created using the R-Studio Emergency Startup Media Creator for Windows. See the Creating
Startup Disks Using R-Studio Emergency Startup M edia Creator page for more detalils.

2. A USB device created using a Mac or Linux computer. To create such device, download the ZIP archive of
R-Studio Emergency, unzip it, and write files to a FAT32-formatted USB device.

Please note that you cannot use this disk to start non-UEFI computers (old Macs, for example), nor can you just
copy those filesto a CD/DVD disc to create an R-Studio Emergency startup disc. If you need a CD/DVD disk,
burnit using the 1 SO image.

3. A startup CD/DVD disc. Download the 1SO image of that disk and burn it or use the R-Studio Emergency
Startup Media Creator for Windows to burn it on a Windows computer.

6.3 R-Studio Emergency Operation

Starting a Computer with the R-Studio Emergency Startup Disks

File Recovery
Searching for a File

Disk Scan
Disk Images

Using R-Studio Emergency as Emergency Agent

Technical | nformation
Properties and Text/Hexadecimal Viewer
Network Drives

Log
Devices to Store Recovered Files

Hardware Compatibility List

R-Studio Emergency
Contact | nformation and Technical Support
Installing R-Studio Emergency Startup M edia Creator
Creating Startup Disks

6.3.1 Starting a Computer with the R-Studio Emergency Startup Disks

We recommended that you print out this help page and have the hardcopy on hand while you are
performing this action.

If there is a non-IDE disk controller in your system, or you plan to use network disks or external hardware
devices, first check the Hardware Compatibility List.
If you plan to use any external device, turn it on before starting the system.

If the motherboard in your computer supports the Serial ATA (SATA) devices, but IDE disks are also presert,
only the SATA devices should be set to the Enhanced Mode in BIOS.
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To start the computer with the R-Studio Emergency startup CD/DVD disc or any removable
device,

1

2

Make sure that the first startup device in the system BIOS is the CD/DVD drive or the removable device
Disable "Secure boot" in the system BIOS if your computer is certified to run Windows 8. Refer to your
system documentation for details.
Insert the R-Studio Emergency startup CD/DVD disc and start your computer
=If you have a Mac computer
To start a Mac computer with the R-Studio Emergency startup disk,
1. Insert a CD/DVD disc or connect a USB disk
2. Switch the Mac on.
3. While loading, press the Option key onthe Mac keyboard (the Alt key if you use a non-Apple keyboard).

The Options key

& shift

Keep pressed while
computer is loading

4. Select the EFI boot disk and press Enter.
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The R-Studio Emergency startup disk

S
Select this disk and press
Enter

R-Studio Emergency will start loading.
Then a startup screen will appear:

Startup Options

R-Studio Emergency GUI (Safe UGA Hode)
R-Studio Emergency TUI (Text Mode)
R-8tudio Agent Emergency

Jse the cursor keys to select which entry is highlighted.
[Press enter to boot the selected entry.

Select the R-Studio Emergency GUI (Graphic Mode) to run R-Studio Emergency in the graphic mode
in which its user interface is smilar to the Windows version. If R-Studio Emergency cannot run in this
mode, restart the system in the Safe VGA mode (only VESA-compliant) which is compatible with most
video cards and monitors. If it fails too, select the Text mode in which the R-Studio Emergency user
interface is shown in the pseudo-graphic mode compatible with all video cards. The help describes this
pseudo-graphic mode.

> R-Studio Emergency will start and its Device/Disk panel will appear
To start the computer with the R-Studio Emergency startup floppy disks,

1 Make sure that the first startup device in the system BIOS s A (Floppy)
Refer to your system documentation for details.
2 Insert the first startup floppy disk and start your computer

> The following text will appear on the screen:
Loadi ng

Unconpressing ... OK, starting the kernel
VFS: Insert the second boot di sk and press ENTER
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3 Insert the second disk and press ENTER.

> R-Studio Emergency will start and its Device/Disk panel will appear

Secure boot:
It may be impossible to start a Windows 8 certified computer with the R-Studio Emergency startup disk without
some additional actions. This happens because any computer should use a so-called "Secure boot" procedure to
comply with Windows 8 hardware certification from Microsoft. In brief, this procedure prevents computer from
booting into any operating system that isn't digitally signed with an appropriate digital signature. "Secure boot" is
claimed to prevent unauthorized modification of the boot sector by bootkits, viruses, trojans, and other malicious
software. To the date, only Windows 8, Windows Server 2012, and selected Linux distributions support this
feature. As a Sde effect, it also prevents most LiveCDs, rescue disks (R-Studio and R-Drive Image included),
and other OS from running.
Likely enough, the other requirement of Windows 8 hardware certification is to meke it possible for the user to
disable the Secure boot procedure. Those settings can be done through the system BIOS under the Boot
options. Generally, it's enough to enable Legacy support in those options, but sometimes it may require additional
actions. Please, refer to your system documentation to learn more about disabling/enabling Secure boot.
When Secure boot is disabled, it should be possible to start the computer with the R-Studio Emergency startup
disk.
Please note that you should enable this feature back after using the startup disks because Windows 8 or Server
2012 may not start properly without the Secure boot feature enabled.
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6.3.2 File Recovery

To recover files,

1

>

2

3

Select a partition on the Device/Disk panel on which the files to recover reside and press the Enter key
R-Studiowill change its panel showing the disk's folders/files structure

Select the file to recover on the Fles View panel. Use the Tab key to switch between panes

Files View panel

k Drive Tools Help
Files Uiew of PartitionZ - R-Studio Emergency Demo (Tab to switch pane

Pictures File Name Size l“hdii‘;‘

Videos o <Goto up level>

¥—R-TT ?_wallpaper. jpgy 465K 10.05.11

R-Studio desktop. ini 5648 19.03.15

-RECOVERY real_cf .png 4188 23.10.11
Dovmloads
F-Faworites

Links
Local Settings

Isic

Documents

letHood
[Fictures]
PrintHood
Recent

Log (Ctrl+frrows to scroll)/———M8MM |

F1 Help FZ Recover F3 View F4 Select Drive F7 Properties F10 Menu

Press the F2 key and specify the output folder on the Recover dialog box

Recover dialog box

Drive Tools Help

Diskl Part@Z NTFS
System Reser Diskl/Part0l NTFS
<DISHOUNTED>
NET_DRIVE_© 192.168.1.20:Net_Drive

e (S, R,

F1 Help FZ Recover F3 Uiew F4 Select Drive F7 Properties F10 Menu |
External USB drives with the NTFS file system: R-Studio Emergency can save recovered files on
such disks if they are properly disconnected in a Windows system using the Safely Remove Hardware icon
in the system tray or while shutting Windows down.

Searching for a File

M apping Network Drives

Viewing object properties

6.3.3 Searching for a File

To search for afile,

1 Select Find on the Tools menu (or press the Alt+F key)
2 Specify a file name or mask
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To find the next file corresponding to the specified file mask,

*

Find dialog box

Drive Tools Help
Files UView of PartitionZ - R-Studio Emergency Demo (Tab to switch pane
Pictures File Name Size Modified

o <Goto up level>’

?_wallpaper. jpg 4658 10.05.11

desktop. ini 56048 19.03.15
4188 23. 39,11

j* Recovering of

= 1 files of 1 were successfully recovered

[* Recovering of selected files to NET_DRIVE 0~ started

t Recovering file NET_DRIVE O-real_cf.png failed. The file exists
b @ files of 1 were successfully recovered

F1 Help FZ Recover F3 View F4 Select Drive F7 Properties F10 Memu

Look at dialog box

Deleted files: | If it is selected, R-Studio makes a search among deleted files/folders.

Existing files: | If it is selected, R-Studio makes a search among existing files/folders.

Files: If it is selected, R-Studio includes files into a search.

Folders: If it is selected, R-Studio includes folders into a search.

Press the Alt+N key

6.3.4 Disk Scan

To scan an object

1
2

Select an object on the Device/Disk panel and press the F6 key

Specify the required parameters on the Scan dialog box and press the Enter key

Scan dialog box

Wrive Tools Help

Drives View — R-Studio Ewergency Demo
Device Disk F3 Start Size Properties (AltsArrows to scroll)
»P—UBDX HARDDISK 1 SATAZ 1006B] —Drive Type Partition,Primary
a PartitionZ
(210542592 =
206846 sec)
Disk size:  100GB 210542592 s

FSrexFAT (B
Start: o
106GH

(8 sec)

(6291456 se
Save scan info to file during scan: _ (16 sec)
Do not save

g

= Recovering of selected files to NET DRIVE_O- started
t Recovering file NET DRIVE O-real cf.png failed. The file exists
* @ files of 1 were successfully recovered

F1 Help F3 View F5S Open Files F6 Scan F10 Menu Alt-X Shutdown

Scan dialog box

Start: Sets the start point of the area to be scanned.

Size: Sets the size of the area to be scanned.

Numbers in these fields can be in bytes or sectors.

If no letters are after the numbers, R-Studioassumes the numbers in bytes.

The following case-ignoring notation is possible:
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b Bytes

kb Kilobytes
mb Megabytes
gb Gigabytes
th Terabytes

> When an object is scanned, it may be searched for files, and found files may be recovered the same

way as for a regular object

Scan results

Drive Toolsk Help

Drives Uiew — R-Studio Emergency Demo
Device Disk F3 Start Size Properties (Alt+Arrows to scroll) |
F-UBOX HARDDISK 1 SATAZ 100687 —Drive Type Partition,Primary
\_;Syst:m Reserv NTFS  1G24KB  100HB ame Partition2

NTFS

P—PartitionZ 10IHBI00GE Size 10068 (210542592 s
Extra Found Files Partition Offset 101MB (206848 sec)
Recognized® NTF3 o)) 1006B. [Partition Size 100GB (210542592 =

0x CD-ROM 1.0 ATAPI 82MBl]|-Fartition Type NTFS-HPFS exFAT (@
FNTFS Information
luster Size 4.00KB (8 sec)
T Record Size 1.00KB
T Position 3.006B (6291456 se
T Mirror Posi 8.00KB (16 sec)
Index Block Siz 4.00KB
Sector Size 5128
lume Size 100GB (210542591 s
Log (Ctrl+firrows to scroll)————
* Recovering of selected files to NET_DRIVE_ O~ started
= 1 files of 1 were successfully recovered
* Recovering of selected files to NET DRIVE O started
t Recovering file NET_DRIVE_O/real cf.png failed. The file exists
= O files of 1 were successfully recovered

F1 Help F3 View F5 Open Files F6 Scan F10 Menu Alt-X Shutdown

Found objects:

Entries of known file types have been found

Records and file entries are found for this partition

Only file entries are found for this partition

Recognized3 Only boot records are found for this partition

To save scan information
1 Select an object with scan information
2 Pressthe Alt+D key and select Save Scan Information on the Drive menu

3 Specify the output folder and file name on the Save Scan Information dialog box
M apping Network Drives
To open scan information

1 Select an object to which scan information is to be opened

2 Pressthe Alt+D key and select Open Scan Information on the Drive menu

3 Specify the folder and file name with the scan information on the Open Scan Information dialog box

M apping Network Drives
To delete scan information

1 Select an object to which scan information isto be deleted

2 Pressthe Alt+D key and select Delete Scan Information on the Drive menu
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6.3.5 Disk Images

To create an image file
1 Select an object on the Device/Disk panel

2 Pressthe Alt+D key and select Create Plain Image File or Create Compressed Image File on the Drive
menu

Create Image dialog box

krive Tools Help

Drives View — R-Studio Emergency Demo

Save 0 [0

o <Goto up level>
.Temporaryltems <Folder> ©4.08.12
Acer <Folder> 19.01.12
AsusRouter {Folder> 19.83.15
Backups <Folder> 27.03.14
[ <Folder> 17.05.12
DUD-Movies <Folder> 62.08.13
Files <Folder> 23.04.15

<Folder> 28.04.15

<Folder> 16.05.13

<Folder> 20.01.12

F1 Help F3 View F5 Open Files F6 Scan F10 Menu Alt-X Shutdoum

Plain Image If this option is selected, R-Studio will create a simple exact copy of the

object. This image formet is compatible with the previous versions of R-
Studio.
Compressed Image If this option is selected, R-Studio will create an image file compatible with

the images created by R-Drive Image, but incompatible with the previous
versons of R-Studio.

3 Specify the output folder and file name on the Create Image File dialog box
M apping Network Drives

To load an image file

1 Pressthe Alt+D key and select Open Image File on the Drive menu

2 Specify the folder and file name with the image on the Open Image File dialog box
M apping Network Drives

6.4 Using R-Studio Emergency as an Emergency Agent
R-Studio Emergency can be used as an emergency agent for R-Studio. Moreover, if you have a Mac
computer, thisis the only way to start it with R-Studio Agent Emergency.

To start the computer with the R-Studio Emergency/Agent startup CD/DVD disc or any removable
device ,

1 Make sure that the first startup device in the system BIOS is the CD/DVD drive or the removable device

Disable "Secure boot" in the system BIOS if your computer is certified to run Windows 8. Refer to your
system documentation for details.

2 Insert the R-Studio Emergency startup CD/DVD disc or the removable device and start your computer
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=If you have a Mac computer

To start aMac computer with the R-Studio Emergency startup disk,

1. Insert a CD/DVD disc or connect a USB disk

2. Switch the Mac on.

3. While loading, press the option key onthe Mac keyboard (the Alt key if you use a non-Apple keyboard).

The Options key

command

Keep pressed while
computer is loading

4. Select the EFI boot disk and press Enter.
The R-Studio Emergency startup disk

elect this disk and press
Enter

R-Studio Emergency will start loading.
Then a startup screen will appear:
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Startup Options

Startup Options

R-8tudio Emergency GUI (Graphic Mode)
R-8tudio Emergency GUI (Safe UGA Mode)
R-8tudio Emergency TUI (Text Mode)

R-Studio Agent Emergency

se the cursor keys to select which entry is highlighted.
[Press enter to boot the selected entry.

Select the R-Studio Agent Emergency to run R-Studio Emergency as an emergency agent.
R-Studio Agent Emergency will start and its prompt will appear
R-Studio Emergency as an Emergency Agent

Loading rootagt...ok
[Loading rmconfig.bin...ok

Decompressing Linux... Parsing ELF... No relocation needed... done.
[Booting the kermel.

[Booting R-Studio Agent Emergency. Please wait...
laiting 8 seconds for PCHMCIA devices to settle...
[Booting R-Studio Agent Emergency. Now you may remove boot media.

[Quering DHCP to configure network interfaces...
[Press ENTER within 10 seconds to configure them manually.

Pefault gateway is 192.168.1.1 nouw
Running R-Studio Agent Emergency 7.6.1116
This product is licensed to: UNREGISTERED DEMO UVERSION

it System: 2 x Intel(R) Core(TM)Z Duo CPU P?7350 @ Z2.00GHz, 1938 MHz

it 0S: Linux 3.18.2 #1 SMP Fri Jan 16 1Z2:46:09 EST 2015

7 B-Studio Agent Emergency is wnot yet registered, 256KB file size recovery limit
is implied until remotely registered

R-Studio Agent Emergency started and ready to accept conmections...

R-Studio Agent Emergency is listening on IP(s): 192.168.1.14

You may press 'E' to view EULA, press ‘L° to view Third-Party Copyright Notice|
and Disclaimers, press ENTER to start connection to remote R-Studio ...

If your network has a DHCP server
The computer running R-Studio Agent Emergency will be assigned an | P address automatically

A prompt with a computer address will appear. You need to remember it to access the computer via
network.

If your network does not have a DHCP server

Y ou need to configure the interfaces and | P addresses manually.

1. Press Enter to start configuring the settings. A prompt to select an interface will appear. Enter the selected
interface name and press Enter.

2. A prompt to enter its I P address and optional subnet mask will appear. Enter the 1P address and optional
subnet mask and press Enter.
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Network Setting Configuration

rm_pcard.b32. ..
rm_other.b32.
rootagt...
rmcenf ig.b

Decompressing Linux... Parsing ELF... No relocation needed... done.
[Booting the kernel.

o Agent Emergency. Please wait
altlng B secnnds for PCHCIA devices to settle
A

media.

[ List of Interfaces 1
NETMASK Uendor
Intel(R) PRO-100+

# Enter interface name, 'gw' for default gateway or st press ENTER to flnlsh

cth@
ii># Enter IP Address and optional NETMASK delimeted by space
192.168.1.14 255.255.255.0_

3. A prompt to configure another interface, gateway, or to finish configuring the interfaces will appear. Enter
gw, enter the | P address of the gateway, and press Enter.

Network Setting Configuration

jt Enter interface name, 'guw’ for default gateway or =t press ENTER to finish
ethe

ji># Enter IP Address and optional NETMASE delimeted by space

192.168.1.14 255.255.255.0

192.168.1.14 255.255.255.0 Intel(R) PRO-100+
Unconf igured Default gateway

# Enter interface name, 'guw’ for default gateway or just press ENTER to finish

it># Enter default gateway IPF Address
19Z2.168.1.1
i >

[ List of Interfaces 1
NETMASK Uendor

192.168.1. 255.255.255.0 Intel(R) PRO-100+
192.168.1. Default gateway

# Enter interface name, ‘gw’ for default gateway or st press ENTER to finish

4. Press Enter to finish configuring the interfaces, or enter the name of the next interface to configure.
> R-Studio Agent Emergency will show a prompt that is ready to accept connections

R-Studio Emergency as an Emergency Agent

# Enter interface name, ‘gu’

it>#f Enter default gateway IF Address
192.168.1.1
>

[ List of Interfaces 1
NETMASK

19268114 255.255.255.0 Intel(R) PRO-100+
192.168.1.1 Default gatewa

# Enter interface name, 'gu' for default gateway or just press ENTER to finish

ji>= Running R-Studio Agent Emergency 7.6.1116
This product is licensed to: UNREGISTERED DEMO VERSION

it System: 2 x Intel(R) Core(TM)Z Duo CPU P?7350 @ 2.00GHz, 1364 MHz

# 03: Linux 3.16.Z #1 SHMF Fri Jan 16 12:46:09 EST 2015

? R-Studio Agent Emergency is not yet registered, 256KB file size recovery limit]
is implied until remotely registered
R-Studio Agent Emergency started and ready to accept connections...
R-Studio ﬂgent Emergencg is listening on IP(=): 19Z2.168.1.14
You may press E° to view EULA, press 'L° to view Third-Party Copyright Notice|
and Disclaimers, press ENTER to start conmection to remote R-Studio ...

Now the computer may be accessed by R-Studio via network.

Secure boot:
It may be impossible to start a Windows 8 certified computer with the R-Studio Emergency startup disk without
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some additional actions. This happens because any computer should use a so-called "Secure boot" procedure to
comply with Windows 8 hardware certification from Microsoft. In brief, this procedure prevents computer from
booting into any operating system thet isn't digitally signed with an appropriate digital signature. "Secure boot" is
claimed to prevent unauthorized modification of the boot sector by bootkits, viruses, trojans, and other malicious
software. To the date, only Windows 8, Windows Server 2012, and selected Linux distributions support this
feature. As a side effect, it also prevents most LiveCDs, rescue disks (R-Studio and R-Drive Image included),
and other OS from running.

Likely enough, the other requirement of Windows 8 hardware certification is to make it possible for the user to
disable the Secure boot procedure. Those settings can be done through the system BIOS under the Boot
options. Generally, it's enough to enable Legacy support in those options, but sometimes it may require additional
actions. Please, refer to your system documentation to learn more about disabling/enabling Secure boot.

When Secure boot is disabled, it should be possible to start the computer with the R-Studio Emergency startup
disk.

Please note that you should enable this feature back after using the startup disks because Windows 8 or Server
2012 may not start properly without the Secure boot feature enabled.

To connect to R-Studio's computer,

1 Press the Enter key and enter the IP address of the computer where R-Studio is running as
| Paddr ess: port.

The default port is 8080, and you don't have to specify it.

2 Enter the password if required, and press the Enter key.

> When the connection is established successfully, R-Studio Agent Emergency will notify you about
this.

R-Studio Emergency as an Emergency Agent

Quering DHCP to configure network interfaces...
[Press ENTER within 10 seconds to configure them manually.

Default gateway is 192.168.1.1 nouw
Running R-Studio Agent Emergency 7.6.1116
This product is licensed to: UNREGISTERED DEMO UERSION
it System: 2 x Intel(R) Core(TM)Z Duo CPU P?350 @ Z.00GHz, 1930 MHz
jt 0S: Linux 3.18.2 #1 SHMP Fri Jan 16 12:46:09 EST 2015
? R-Studio Agent Emergency is wnot yet registered, 256KB file size recovery limit
is implied until remotely registered
R-8tudio Agent Emergency started and ready to accept connections...
R-Studio Agent Emergency is listening on IPCs): 192.168.1.14
You may press 'E' to view EULA, press 'L° to view Third-Party Copyright Notice|
j= and Disclaimers, press ENTER to start connection to remote R-Studio ...

jt Enter R-Studio IP address or just press ENTER to cancel>192.168.1.10:8080
it Enter password or just press ENTER to connect without one>
onnection with 192.168.1.10:80B0 is established successfully.
R-8tudio Agent Emergency is listening on IP(s): 192.168.1.14
You may press 'E° to view EULA, press 'L° to view Third-Party Copyright Notice|
j= and Disclaimers, press ENTER to start connection to remote R-Studio ...

6.5 R-Studio Emergency Technical Information

Network Drives
Properties and Text/Hexadecimal Viewer

Log
Devices to Store Recovered Files

R-Studio Emergency
Contact | nformation and Technical Support
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I nstalling R-Studio Emergency Startup M edia Creator
Creating Startup Disks

R-Studio Emergency Operation
Starting a Computer with the R-Studio Emergency Startup Disks
File Recovery
Searching for a File
Disk Scan

Disk Images

Using R-Studio Emergency as Emergency Agent

Hardware Compatibility List
6.5.1 Properties and Text/Hexadecimal Viewer

To view object properties,

1 Select an object

2 Pressthe F7 key

To view an object

1 Select an object

2 Pressthe F3 key

3 PresstheF6 key to view and select file attributes
Pressthe Esc key to close the viewer.

6.5.2 Network Drives

To map a network drive,
1 On adialog box with Map Network Drive, press the Alt+M key

> The Querying DHCP message will appear
If the network has a DHCP server, the computer will obtain an 1P address automatically. A list of adapters
and their |P addresses will appear on the Network Adapters dialog box.
If the network does not have a DHCP server, select a network adapter on the Network Adapters dialog
box and press the F4 key. Enter the | P address and network mask and press the Enter button.
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Network Addresses dialog box

Drive Tools Help

Intel(R) PRO-100+ # O 192.168.1.11
Default gateway 192.168.1.1

Intel(R) PRO/160+ # ©

192.168.1.11_

ot Mask:
.,

F1 Help F2 Recover F3 Uiew [F4 Select Drive F7 Properties F10 Menu
2 Select a configured network adapter and press the Enter key

3 Enter the required information on the Map Network Drive message message

Map Network dialog box

Drive Tools Help

:'i'emporarglt
Acer

AsusRouter Server P Address: [EEETIF)
Backups
¢ Server hare Name:

DUD-Mavies

Files ser name:

Intermedia
IPhone

F1 Help FZ Recover F3 UView F4 Select Drive F? Properties T10 Menu

Server IP Address: | |P address of the computer where the network drive isto reside.

Server Share Name: | Name of the shared folder where the network drive is to reside.

Login: Username of a user on the computer where the network drive isto reside.
Password: User's password on the computer where the network drive is to reside.
For the network drive's path/ / SERVER/ Net _Dri ve,
Server IP address: The |P address of the SERVER computer (192.168.1.20)
Server share name:Net _Dri ve.

> The mounted network disk will appear
To disconnect a mounted network drive
1 Select a mounted network drive

2 Switch to the Disconnect button and press the Enter key
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6.5.3 Log

To clear log information
*  Select Clear Log on the Tools menu
To save log information to afile

*  Select Save Log To File on the Tools menu

6.5.4 Devices to Store Recovered Files

R-Studio Emergency can write recovered files to the following devices:

- FAT devices such as USB sticks, memory cards, and other similar devices. Such devices are inexpensive and
easlly available, they can be fully accessed by all operating systems, but they have one important drawback:
they cannot store files larger that 2GB. So, if you plan to recover large video files, this is not your option.

- NTFS disks (primarily used in Windows computers).
Access without any third- party software:

Windows computers: full.

Mac computers: read.

Linux computers: full.

- HFS/HFS+ disks (used in Mac computers).

Access without any third- party software:
Windows computers: no.
Mac computers: full. Some access problems may appear for files written by R-Studio Emergency.
Linux computers: full. Some access problems may appear for files written by R-Studio Emergency.

- Network disks. Such disks may be on other network computers or NAS devices. See the Network Drives
page for more details

=How to solve file access problems on Macs

Finder inthe OSX system shows such inaccessible folders and files in the following way:
I naccessible folders in Finder

‘esne 2% Recovered_Files
< B=ocw = %- O Q

Favorites

E All My Files
<7 iCloud Drive < =
[ Desktop Diving Helsinki NY SE

.,.'.\_. Applications g
Inaccessible folders
I'SJ Documents
-O Downloads
EI Movies Vegas
ﬂ Music

&1 Pictures

&} Nat Recovere d_Files Recovered_Files » [ Helsinki

1 of 5 selected, 31.03 GB available —

© 2002...2015 R-Tools Technology Inc.



R-Studio Emergency 214

To get access to such data, do the following:
1. Under an administrator account, right-click the folder and select Get Info on the contextual menu.

I nfo of an inaccessible folder
§ [ NN ] "7 Diving Info

Diving
& Modified: Friday, May 8, 2015 at 7:39 PM

¥ General:
Size: Calculating Size
Where: Recovered_Files » Recovered_Files
Created: Today, 6:47 PM
Modified: Friday, May 8, 2015 at 7:38 PM
Shared folder

Locked

¥ More Info:

¥ Name & Extension:

Diving

¥ Comments:

¥ Preview:

I* Sharing & Permissions:
You have No access
Name Privilage
181 everyone & No Access

Click the Lock icon to unlock the
folder properties
o [

Click the Lock icon in the Shariﬁg & Permissions section to unlock the folder properties. The system will
ask you for the account password.

2. Click the Privilege column and select Read & Write on the contextual menu.
Setting the access rights for the folder

¥ Preview:

Trarinn B Darmiosinme:

Fead & Write

Read only

Write only (Drop Box) Privilege
¥ No Access © No Access

NG

3. If this is a folder with other folders and files, click the Properties icon and select Apply to enclosed

items.

Setting access rights for enclosed items in the folder
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Then click the Lock iconto lock the properties back.

6.6 R-Studio Emergency Hardware Compatibility List

R-Studio Emergency supports the following hardware devices:

Data Storage Devices

Serial ATA and Parallel ATAdrivers
ACPI firmware driver for PATA
AHCI SATA
ALi PATA
AMD/NVidia PATA
ARTOP 6210/6260 PATA
ARTOP/Acard ATP867X PATA
ATI PATA
CMD / Silicon Image 680 PATA
CMD640 PCI PATA
CMD64x PATA
CS5510/5520 PATA
CS5530 PATA
CS5535 PATA
CS5536 PATA
Compaq Triflex PATA
Cypress CY82C693 PATA
EFAR SLCO0E66
Generic ATA
HPT 343/363 PATA
HPT 366/368 PATA
HPT 370/370A/371/372/374/302 PATA
HPT 372N/302N PATA
IT8211/2 PATA
IT8213 PATA
Initio 162x SATA

Networking Devices
Ethernet (10 or 100Mbit)

3c501 "EtherLink”

3c503 "EtherLink 117

3c505 "EtherLink Plus

3c507 "EtherLink 16°

3c509/3c529 (MCA)/3c579 "EtherLink I11°
3c515 ISA “Fast EtherLink”

3c590/3c900  series  (592/595/597)  “Vortex/
Boomerang’

3cr990 series “Typhoon'

AMD 8111 (new PCI lance)

AMD LANCE and PCnet (AT1500 and NE2100)
AMD PCret32 PCI

AT1700/1720

Adaptec Starfire/DuraLAN

Ansel Communications EISA 3200
Apricot Xen-11 on board Ethernet
Atheros L2 Fast Ethernet
Broadcom 440x/47xx ethernet
CS89x0

Cabletron E21xx

DECchip Tulip (dc2114x) PCI
Dave ethernet support (DNET)
Davicom DM 910x/DM980x

Early DECchip Tulip (dc2104x) PCI
EtherExpress 16
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Intel ESB, ICH, PIIX3, PIIX4 PATA/SATA
Intel PATA MPIIX

Intel PATA old PIIX

Intel SCH PATA

JMicron PATA

Legacy ISA PATA

Marvell PATA support via legacy mode
Marvell SATA

NETCELL Revolution RAID
NVIDIA SATA

Nat Semi NS87410 PATA

Nat Semi NS87415 PATA
Ninja32/Delkin Cardbus ATA
OPTI FireStar PATA
OPTI1621/6215 PATA

Older Promise PATA controller
PCMCIA PATA

Pacific Digital ADMA

Pacific Digital SATA QStor
Platform AHCI SATA

Promise PATA 2027x

Promise SATA SX4

Promise SATA TX2/TX4

QDI VLB PATA

RADISY S 82600 PATA

RDC PATA

SC1200 PATA

SERVERWORKS OSB4/CSB5/CSB6/HT1000
PATA

ServerWorks Frodo / Apple K2 SATA
SIS 964/965/966/180 SATA
SISPATA

Silicon Image 3124/3132 SATA
Silicon Image SATA

ULi Electronics SATA

VIA PATA

VIA SATA

VITESSE VSC-7174 / INTEL 31244 SATA
Winbond SL82C105 PATA

Winbond W83759A VLB PATA

EtherExpressPro support/EtherExpress 10 (i82595)

Generic DECchip & DIGITAL EtherWORKS PCI/
EISA

HP 10/100VG PCLAN (ISA, EISA, PCI)
HP PCLAN (27245 and other 27xxx series)
HP PCLAN+ (27247B and 27252A)

ICL EtherTeam 16i/32

Intel(R) PRO/100+

LP486E on board Ethernet

Myson MTD-8xx PCI Ethernet
NE2000/NE1000

NI15010

NI15210

N16510

National
Ethernet
OpenCores 10/100 Mbps Ethernet MAC

PCI NE2000 and clones support (see help)

RDC R6040 Fast Ethernet Adapter

RealTek RTL-8129/8130/8139 PCI Fast Ethernet
Adapter

ReaTek RTL-8139 C+ PCIl Fast Ethernet Adapter
SEEQS8005

SMC 9194

SMC EtherPower |1

SMC Ultra

SMSC LAN9420 PCI ethernet adapter

SiS 900/7016 PCI Fast Ethernet Adapter

Silan SC92031 PCI Fast Ethernet Adapter driver
Sun Cassini

Sun GEM

Sun Happy Meal 10/100baseT

Sundance Alta

Tl ThunderLAN

ULi M526x controller

VIA Rhine

WD80*3

Winbond W89c¢840 Ethernet

Zenith Z-Note

nForce Ethernet

Semiconductor DP8381x series PCI
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SCSl low-level drivers
3ware 5/6/7/8xxx ATA-RAID
3ware 97xx SAS/SATA-RAID
3ware xxx SATA-RAID
7000FASST SCSI
ACARD SCS

ARECA (ARC11xx/12xx/13xx/16XX)
SAS RAID Host Adapter

Adaptec AACRAID

Adaptec AHA152X/2825
Adaptec AHA1542

Adaptec AIC79xx U320
Adaptec AICT7xxx

Adaptec AIC7xxx Fast -> U160
Adaptec AIC4xx SAS/SATA
Adaptec 120 RAID
AdvanSys SCS

Always IN2000 SCSI
BusLogic SCSI

DMX3191D SCS
DTC3180/3280 SCSI

EATA ISA/EISA/PCI (DPT and generic EATA/
DMA-compliant boards)

Emulex LightPulse Fibre Channel Support
Future Domain 16xx SCSI/AHA-2920A
Generic NCR5380/53c400 SCSI MMIO
Generic NCR5380/53¢400 SCSI PIO

HP Smart Array SCSI driver

HighPoint RocketRAID 3xxx/4xxx Controller
IBM Power Linux RAID adapter

IBM ServeRAID

Initio 9100U(W)

Initio INI-A100U2W

Intel/ICP (former GDT SCSI Disk Array) RAID
Controller

LSI Logic Legacy MegaRAID Driver

LSl Logic Management Module

LSl Logic MegaRAID Driver

LSI Logic MegaRAID SAS RAID Module
LSI MPT Fusion SAS 2.0 Device Driver
Marvell 88SE64XX/88SE9AXX SAS/SATA

SATA/

Ethernet (1000 Mbit)

Alteon AceNIC/3Com 3C985/NetGear GA620
Gigabit

Atheros L1C Gigabit Ethernet

Atheros L 1E Gigabit Ethernet

Atherog/Attansic L1 Gigabit Ethernet

Broadcom CNIC

Broadcom NetXtremel |

Broadcom Tigon3

DL2000/TC902x- based Gigabit Ethernet

IP1000 Gigabit Ethernet

Intel(R) 82575/82576 PCI-Express Gigabit Ethernet
Intel(R) 82576 Virtual Function Ethernet

Intel(R) PRO/1000 Gigabit Ethernet

Intel(R) PRO/1000 PCI-Express Gigabit Ethernet
JMicron(R) PCI-Express Gigabit Ethernet
National Semiconductor DP83820

New SysK onnect GigaEthernet

Packet Engines Hamachi GNIC-1

Packet Engines Y ellowfin Gigabit-NIC

QLogic QLA3XXX Network Driver Support
Realtek 8169 gigabit ethernet

SiS190/SiS191 gigabit ethernet

SysK onnect Y ukon2

VIA Velocity

Ethernet (10000 Mbit)

Broadcom NetXtremell 10Gb

Chelsio 10Gb Ethernet

Chelso Communications T3 10Gb Ethernet
Chelso Communications T4 Ethernet

Cisco VIC Ethernet NIC Support

Intel(R) 10GbE PCI Express adapters

Intel(R) PRO/10GbE

Meéllanox Technologies 10Ghit Ethernet
Myricom Myri-10G Ethernet

NetXen Muiti port (1/10) Gigabit Ethernet NIC
Neterion X3100 Series 10GbE PCle Server Adapter

QLOGIC QLCNIC 1/10Gb Corwverged Ethernet
NIC Support

QLogic QLGE 10Gb Ethernet Driver Support
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NCR53c406a SCS|
PAS16 SCSI
PMC SIERRA Linux MaxRAID adapter

PMC-Sierra SPC 8001 SAS/SATA Based Host
Adapter driver

Promise SuperTrak EX Series

QLogic ISPAXXX host adapter family
QLogic QLA2XXX Fibre Channel Support
Qlogic FAS SCSI

Qlogic QLA 1240/1x80/1x160 SCSI
SYM53C8XX Verson2 SCS

Symbios 53¢416 SCSI

Tekram DC390(T) and Amb3/79C974 SCSI
Tekram DC395(U/UW/F) and DC315(U) SCSI
Trantor T128/T128F/T228 SCSI

UltraStor 14F/34F

UltraStor SCSI

VMware PVSCSI driver

Workbit NinjaSCSI-32Bi/UDE

USB support
Cypress C67x00 HCD
Datafabb Compact Flash Reader
Freecom USB/ATAPI Bridge
ISD-200 USB/ATA Bridge
ISP 1760 HCD
ISP116X HCD
ISP1362 HCD
Lexar Jumpshot Compact Flash Reader
OXU210HP HCD
Olympus MAUSB- 10/Fuji DPC-R1
R8A66597 HCD
SL811HS HCD
SanDisk SDDR-09 (and other SmartMedia,
including DPCM)
SanDisk SDDR-55 SmartMedia
USB 2.0
USB Mass Storage
USB Monitor
USBAT/USBATO02- based storage
xHCI HCD (USB 3.0)

S210 10Gbe XFrame NIC

ServerEngines 10Gbps NIC - BladeEngine
Solarflare Solarstorm SFC4000/SFC9000-family
Sun Neptune 10Ghit Ethernet

Tehuti Networks 10G Ethernet

Token Ring driver support

3Com 3C359 Token Link Velocity XL adapter
Generic TMS380 PCI

Generic TMS380 Token Ring | SA/PCI adapter
IBM Lanstreamer chipset PCI adapter

IBM Olympic chipset PCI adapter

IBM Tropic chipset based adapter

Madge Smart 16/4 PCI Mk2

Proteon ISA

SMC ISA/MCA adapter

SysK onnect TR4/16 ISA

USB Network Adapters

ASIX AX88xxx Based USB 2.0 Ethernet Adapters
CDC EEM

CDC Ethernet support (smart devices such as cable
modens)

Davicom DM9601 based USB 1.1 10/100 ethernet
devices

GeneSys GL620USB-A based cables

Host for RNDIS and ActiveSync devices

MosChip MCS7830 based Ethernet adapters
NetChip 1080 based cables (Laplink, ...)

Prolific PL-2301/2302 based cables

SMSC LAN95XX based USB 2.0 10/100 ethernet
devices

Sharp Zaurus (stock ROMs) and compatible
Simple USB Network Links (CDC Ethernet subset)
USB CATC NetMate-based Ethernet device

USB KLSI KL5USB101-based ethernet device
USB Pegasus/Pegasus-11 based ethernet device
USB RTL8150 based ethernet device
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Block devices
Compag SMART?2
Compag Smart Array 5xxx
Mylex DAC960/DAC1100 PCI RAID Cortroller
Normal floppy disk
Promise SATA SX8

IEEE 1394 (FireWire) support
Legacy alternative FiréWire driver stack
Storage devices (SBP-2 protocol)

PCMCIA network device support
3Com3c574 PCMCIA
3Com 3c589 PCMCIA
Asix AX88190 PCMCIA
COM20020 ARCnet PCMCIA
Fujitsu FMV-J18x PCMCIA
NE2000 compatible PCMCIA
New Media PCMCIA
SMC 91Cxx PCMCIA
Xircom 16-bit PCMCIA

Other devices
Microsoft Hyper-V Utilities driver
Microsoft Hyper-V client drivers
Microsoft Hyper-V virtual block driver
Microsoft Hyper-V virtual network driver
Microsoft Hyper-V virtual storage driver
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VIl R-Studio Agent Emergency

R-Studio Agent Emergency is atool thet allows you to start a network computer with a damaged startup disk
and recover data stored on its hard drives. Then restored data can be transferred to a working computer via the
network.

It works very smple: Just start the computer with the R-Studio Agent Emergency startup disk(s) and, if
necessary, manually configure a network interface for R-Studio Agent Emergency. When started, the
computer and its hard drives can be accessed by R-Studio installed on another computer on the network.

Contact | nformation and Technical Support

I nstalling R-Studio Agent Emergency Startup M edia Creator
Creating Startup Disks

Starting a Computer with the R-Studio Agent Emergency Startup Disk

Hardware Compatibility List
Disk Controllers
Network Cards

7.1  Contact Information and Technical Support

To obtain the latest version of R-Studio Agent Emergency, go to:
Product Site: http://www.r-tt.com

Sales Department: sales@r-tt.com

R-Studio Technical Support Team is available 24 hours a day, seven days a week, and has an average
response time less than 4 hours.

Tech. Support: support@r-tt.com

Send your support request to: http:/mwww.r-tt.com/Support_request.htrml

7.2 Installing R-Studio Agent Emergency Startup Media Creator

Attention Windows NT/2000/XP/2003/Vista/2008/7 users! You must have administrative privileges
to install R-Studio Agent Emergency Startup Media Creator.

If you are not sure whether you have such privileges, you aimost certainly do not have them. Contact your system
administrator for assistance.

1.Run the setup file.
2.Follow the on-screen instructions.
Y ou may create startup disks even before the installation ends.

7.3 Creating Startup Disks

You need to create either

- A startup CD/DVD disc. You may create an 1SO image, or write the disc directly from R-Studio Emergency
Startup Media Creator, if there isa CD/DVD recorder in your system.
or

- A startup FAT/FAT32 removable device recognized by your system as a bootable one. The total available size
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of the device should be more than 10 MB.
or
- 4 formetted floppy disks

Check the Hardware Compatibility List.
When R-Studio Agent Emergency Startup M edia Creator dtarts, its Welcome dialog box appears:

Welcome to R-Studio Agent Emergency Startup Media Creator dialog box

Welcome dialog box

===

5 R-Studio Agent Emergency Startup Media Creator

- Welcome to R-Studio Agent
Emergency Startup Media Creator
< This pragram creates R-Studio Agent Emergency 5.3 Buid
# 996 startup media, Lsing these media, you wil be able to

statup 3 computer with a damaged statup disk and recover
data stored on s hard dves.

Cleas | Cacd | W |

click the Next button to see the list of all devices on which startup disks may be created.

Startup media type selection dialog box

5 R-Studio Agent Emergency Startup Media Creator

Startup media type selection %

Please select a statup media type and a drive to be used to create @ startup
media

150 image 150 image file fora startup CD
{2.CD/DVD-RW (Unmourt...  PIONEER DVD-RW DVR 219LRev 1.00
4 Fonpy (%) Floppy Disk

[Removable () Removable Disk.

of storage and network devices. You need FAT/FAT32

Iready connected, fomatted as a FAT/FAT32 disk. and has
e

[ moe> | cmesl | Hep |
To create a startup CD/DVD disc directly on your CD/DVD writer (if present):

1 Run R-Studio Agent Emergency

2 Select the CD/DVD writer on the Startup media type selection dialog box and click the Next button
Read and accept the License Agreement and enter the R-Studio Agent registration key on the R-
Studio Agent Emergency Activation dialog box and click the Next button

Note: You should enter the registration key of R-Studio Agent, not R-Studio itself.

3
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R-Studio Agent Emergency License Agreement dialog box

5 R-Studio Agent Emergency Startup Media Creator - Startup CD/DVD =

License Agreement 3
Pleass read the following important information befor continuing.

Please read the following License Agresment. You must acospt the tems of this agreement
before confinuing wih installaion

R-Studio Agent Emergency Startup Meda Creator Copynght(c) 2000-2010 Retocks B
Technalogy Inc.

(Al ights reserved

END-USER LICENSE AGREEMENT

IMPORTANT-READ CAREFULLY: This End-Lser License Agreement ("EULA")is a legal
'agreement between you (ether an individual ora single ertity) ater referred to as
"LICENSEE" and Rrtools Technology . Iater referred to as "RTT" forthe software
product R-Studio Agent Emergency Statup Media Creator later refered to as
"SOFTWARE". By instaling. copying, or otherwise using the SOFTWARE. you agree to be
bbound by the temns of this EUILA. f you do not agree to the tems of this EULA. do not
purchase, instal or use the SOFTWARE.

¥ |acseptihe ageement

Next > Cancel ‘ Help ‘

R-Studio Agent Emergency Activation dialog box

5 R-Studio Agent Emergency Startup Media Creator - Startup CD/DVD =
Registration 3
Please register R-Studio Agent Emergency
Name [Tester 1
Company  [R-TT Testing Team

Registration  [gagsdfgb asegfigecawmwaecher viq325345135 bdon asdift
Number lsadf asfafdta nb5647353583bsvtv

¥ you just evaluate the capabilties of R-Studio deta recovery software leave all
the fields blank and ciick "Next” bution

Next > e ‘ Hepp ‘

if you do not enter the registration key, R-Studio Agent Emergency will work in the Demo mode. You
may enter the key later when R-Studio Agent Emergency and R-Studio establish a connection

4 Insert a blank CD/DVD disk into the CD/DVD recorder and click the Next button

Insert media disc dialog box

5l R-Studio Agent Emergency Startup Media Creator - Startup CD/DVD [

Insert media §
Ready to create R-Studio Agent Emergency starup media

Please prepare blank CD/DVD R/RW disk then insert it into CD/DVD recorder and click
Next button.

Cancel Help
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> R-Studio Agent Emergency Startup Media Creator will start creating the startup CD/DVD disc
showing the progress on the Creating startup media dialog box

Creating startup media dialog box

) R-Studio Agent Emergency Startup Media Creator - Startup CD/DVD =5

Creating startup media ﬁ
Please wat while data is being copied onto the startup media . %

Startup media creation progress

When R-Studio Agent Emergency Startup M edia Creator finishes creating the startup CD/DVD disc,
the R-Studio Agent Emergency Startup Media Creation is Finished message will appear

Y ou may either exit R-Studio Emergency Startup M edia Creator by clicking the Finish button or create
another startup media by clicking the Back button.

R-Studio Agent Emergency Startup Media Creation is Finished message

5 R-Studio Agent Emergency Startup Media Creator - Startup CD/DVD. =
. R-Studio Agent Emergency
ﬁ" Startup Media Creator Startup
Media Creation is Finished
& The startup CD/DVD has been created
4 0 successfully

To create an ISO image of a startup CD/DVD disc
1 Run R-Studio Agent Emergency

2 Select ISO Image for a startup CD/DVD on the R-Studio Agent Emergency Startup Media Creator
dialog box and click the Next button

3 Read and accept the License Agreement and enter the R-Studio Agent registration key on the R-
Studio Agent Emergency Activation dialog box and click the Next button
Note: You should enter the registration key of R-Studio Agent, not R-Studio itself.
if you do not enter the registration key, R-Studio Agent Emergency will work in the Demo mode. You
may enter the key later when R-Studio Agent Emergency and R-Studio establish a connection.

4 Select a place and file name for the ISO image of the startup CD/DVD and click the Save button

> When R-Studio Bootable Startup Media Creator finishes writing the file with the ISO image, the R-
Studio Agent Emergency Startup Media Creation is Finished message will appear
You may either exit R-Studio Bootable Startup M edia Creator by clicking the Finish button or create
another startup media by clicking the Back button.
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5

R-Studio Agent Emergency Startup Media Creation is Finished dialog box

' ReStudio Agent Emergency Startup Media Creator - ISO image fie for a startu... R

L R-Studio Agent Emergency
ﬁj"’ Startup Media Creator Startup
Media Creation is hed

h:
0 The startup IS0 image

Create the startup CD/DVD using your favorite CD/DVD creation software

Load the created ISO image into the CD/DVD creation software. Consult documentation for the software
for details.

To create a startup FAT/FAT32 removable device

1
2
3

Run R-Studio Agent Emergency
Select the removable device on the Startup media type selection dialog box and click the Next button

Read and accept the License Agreement and enter the registration key on the R-Studio Agent
Emergency Activation dialog box and click the Next button

Check that the correct FAT/FAT32-formatted device is selected and click the Next button

Confirm device selection dialog box

5 R-Studio Agent Emergency Startup Media Creator - Removable Disk ==

Insert media L
Ready to create R-Studio Agent Emergency startup media . l%

Please corfim that K:\is a comect LISB disk to create the emergency starup disk.

R-Studio Agent Emergency Startup M edia Creator will start creating the startup USB disk showing
the progress on the Creating startup media dialog box

When R-Studio Agent Emergency Startup M edia Creator finishes creating the startup device, the
R-Studio Agent Emergency Startup Media Creation is Finished message will appear

Y ou may either exit R-Studio Emergency Startup M edia Creator by clicking the Finish button or create
another startup media by clicking the Back button.
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R-Studio Agent Emergency Startup Media Creation is Finished dialog box

i R-Studio Agent Emergency Startup Media Creator - Removable Disk

===

B R-Studio Agent Emergency

q" Startup Media Creator Startup
% Media Creation is Finished
s

O The startup removable disk has been created
P successiuly.

To create floppy disks:

Y ou will need 4 formetted floppy disks.
1 Run R-Studio Agent Emergency

2 Select Floppy Disk for the startup floppy disk on the R-Studio Agent Emergency Startup Media
Creator dialog box and click the Next button

3 Enter the registration information and number on the Registration dialog box and click the Next button
If you leave all the field blank, R-Studio Agent Emergency will work with the Demo-version limitations

4 Insert the floppy disk and click the Next button on the Insert floppy dialog box

Insert floppy dialog box

5 R-Studio Agent Emergency Startup Media Creator - Floppy Disk

==

WARNING! Al existing data on the floppy disks wil be veitien.

Insent media o
Readyto eecte R-Studo Agent Emergency statup media . N

Please prepare 4 formatted floppy diskis) then inset the first one into drive A\ and click
MNext button.

Cancel Hep

> R-Studio Agent Emergency Startup Media Creator will start creating the startup floppy disk
showing the progress on the Creating startup media dialog box

Creating startup media dialog box

i R-Studio Agent Emergency Startup Media Creator - Floppy Disk

==

‘Statup media creation progress:

Creating startup media *
Flease wait whie data s being copied arto the startup media . l%
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5 Insert the second floppy disk and click the OK button when the Please insert formatted diskette #2
into drive A: message will appear

Please insert formatted diskette 22 into drive A\

5 R-Studio Agent Emergency Startup Media ... IS

Do it with the next 2 floppy disks.

> When R-Studio Startup M edia Creator finishes creating the startup floppy disk, the R-Studio Agent
Emergency Startup Media Creation is Finished message will appear. You may either exit R-Studio

Startup M edia Creator by clicking the Finish button or create another startup media by clicking the
Back button.

R-Studio Agent Emergency Startup Media Creation is Finished dialog box

5 R-Studio Agent Emergency Startup Media Creator - Floppy Disk X

s R-Studio Agent Emergency
% 5 Startup Media Creator Startup
Media Creation is Finished
& ‘.0.‘ The startup floppy disk(s) have been created
successfuly.

7.4  Starting a Computer with the R-Studio Agent Emergency
Startup Disk

We recommended that you print out this help page and have the hardcopy on hand while you are
performing this action.

Before you start the computer you should be aware that your network has a DHCP server or you
know the computer's IP address and network mask.

If there is a non-IDE disk controller in your system, or you plan to use network disks or external hardware
devices, first check the Hardware Compatibility List.

If you plan to use any external device, turn it on before starting the system.

If the motherboard in your computer supports the Serial ATA (SATA) devices, but IDE disks are also present,
only the SATA devices should be set to the Enhanced Mode in BIOS.

To start the computer with the R-Studio Agent Emergency startup disks
1 Make sure that the first startup device in the system BIOS is the device from which you plan to start
your computer (a CD/DVD drive or A (Floppy))

Disable "Secure boot" in the system BIOS if your computer is certified to run Windows 8. Refer to your
system documentation for details. Refer to your system documentation for details.

2 Insert the R-Studio Agent Emergency startup CD/DVD disc, a removable device, or the first floppy disk
and start your computer

> R-Studio Agent Emergency will start and its prompt will appear
If you start your computer with floppy disks, you'll see prompts to insert a next floppy disk.

Booting R Studi o Energency. Please wait...
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Waiting 8 seconds for PCMCI A devices to settle
Booti ng R-Studi o Agent Energency. Now you may renove floppy.

Querying DHCP to configure network interfaces...
Press ENTER wi thin 10 seconds to configure them nmanuall

If your network has a DHCP server

The computer running R-Studio Agent Emergency will be assigned an | P address automatically

A prompt with a computer address will appear. You need to remember it to access the computer via
network.

If your network does not have a DHCP server
Y ou need to configure the interfaces and | P addresses manually.

1. A prompt to select an interface will appear. Enter the selected interface name and press Enter.
2. A prompt to enter its | P address and optional subnet mask will appear. Enter the |P address and optional
subnet mask and press Enter.

# Enter interface nane, for default gateway or just press
ENTER to finish

#>re0

# Enter | P address and optional NETMASK delinited by space
#>192.168. 0. 10 255. 255. 255. 0

3. A prompt to configure another interface, gateway, or to finish configuring the interfaces will appear. Enter

Vendor

# Enter interface nane, for default gateway or just press

ENTER to finish

#>re0

# Enter | P address and optional NETMASK delimted by space
#>192. 168. 0. 10 255. 255. 255.0

Vendor
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reo 192.168. 0. 10 255.255.255. 0 Real Tek
8139C+

Unconfi gured

# Enter interface name, 'gw for default gateway or just press
ENTER to finish

#>gw

# Enter default gateway |P Address

#>192.168.0.1

192.168. 0. 10 255. 255. 255. 0 Real Tek
8139C+
gw 192.168.0.1 Def aul t
gat eway

# Enter interface name, 'gw for default gateway or just press
ENTER to finish
#>

4. Press Enter to finish configuring the interfaces, or enter the name of the next interface to configure.

> R-Studio Agent Emergency will show a prompt that is ready to accept connections
* R-Studio Agent started and ready to accept connections...

* You may press ENTER to start to rennte R-Studio...
Now the computer may be accessed by R-Studio via network.
Secure boot:

It may be impossible to start a Windows 8 certified computer with the R-Studio Agent Emergency startup disk
without some additional actions. This happens because any computer should use a so-called "Secure boot”
procedure to comply with Windows 8 hardware certification from Microsoft. In brief, this procedure prevents
computer from booting into any operating system that isn't digitally signed with an appropriate digital signature.
"Secure boot" is claimed to prevent unauthorized modification of the boot sector by bootkits, viruses, trojans,
and other malicious software. To the date, only Windows 8, Windows Server 2012, and selected Linux
distributions support this feature. As a side effect, it also prevents most LiveCDs, rescue disks (R-Studio and R-
Drive Image included), and other OS from running.

Likely enough, the other requirement of Windows 8 hardware certification is to make it possible for the user to
disable the Secure boot procedure. Those settings can be done through the system BIOS under the Boot
options. Generally, it's enough to enable Legacy support in those options, but sometimes it may require additional
actions. Please, refer to your system documentation to learn more about disabling/enabling Secure boot.

When Secure boot is disabled, it should be possble to start the computer with the R-Studio Agent Emergency
startup disk.

Please note that you should enable this feature back after using the startup disks because Windows 8 or Server
2012 may not start properly without the Secure boot feature enabled.
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Starting a Connection from R-Studio Agent Emergency
When you need to connect R-Studio and R-Studio Agent Emergency over the Internet, it may be necessary
to start the connection from the computer where R-Studio Agent Emergency is running.

To connect to R-Studio's computer,

1 Press the Enter key and enter the IP address of the computer where R-Studio is running as
| Paddr ess: port.

* R-Studi o Agent started and ready to accept connections...
* You may press ENTER to start connection to rempte R-Studio...

# Enter R-Studio IP address or just press ENTER to cancel >
192. 168. 0. 25: 80

The defauit port is 8080, and you don't have to specify it.

2 Enter the password if required, and press the Enter key.
* R-Studi o Agent started and ready to accept connections...
* You may press ENTER to start connection to rempte R-Studio...
# Enter R-Studio I P address or just press ENTER to cancel >
192. 168. 0. 25: 80
# Enter password or just press ENTER to connect wi thout
one>PaSsWRd1234

> When the connection is established successfully, R-Studio Agent Emergency will notify you about
this.
* R Studio Agent started and ready to accept connections...
* You may press ENTER to start connection to renpte R-Studio...
# Enter R-Studio |IP address or just press ENTER to cancel >

192. 168. 0. 25: 80

# Enter password or just press ENTER to connect w thout
one>PaSsWRd1234

Connection with 192.168.0.25:80 is established successfully.

7.5 R-Studio Agent Emergency Hardware Compatibility List

Disk Controllers
Network Cards

R-Studio Agent Emergency
Contact I nformation and Technical Support
I nstalling R-Studio Agent Emergency Startup M edia Creator
Creating Startup Disks
Starting a Computer with the R-Studio Agent Emergency Startup Disk

75.1 Disk Controllers

R-Studio Agent Emergency is based on the FreeBSD 5.3 kernel and supports devices fromthe list published
at http://www.freebsd.org/releases/5.3R/hardware-i386.html.

*: Supported in the floppy version
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Disk controllers
IDE/ATA controllers (atadriver) *

The adapters supported by the aic driver include:
Adaptec AHA-1505 (1SA)
Adaptec AHA-1510A, AHA-1510B (ISA)
Adaptec AHA-1520A, AHA-1520B (1SA)
Adaptec AHA-1522A, AHA-1522B (1SA)
Adaptec AHA-1535 (ISA)
Creative Labs SoundBlaster SCSI host adapter (ISA)
Adaptec AHA-1460, AHA-1460B, AHA-1460C, AHA-1460D (PC Card)
Adaptec AHA-1030B, AHA-1030P (PC98)
NEC PC-9801-100 (PC98)
The aha driver supports the following SCSI host adapters:
Adaptec AHA-154xB
Adaptec AHA-154xC
Adaptec AHA-154xCF
Adaptec AHA-154xCP
Adaptec AHA-1640
Adaptec AHA-174x in 154x emulation mode
DTC 3290 SCSI cortroller in 1542 emulation mode
Tekram SCSI controllers in 154x emulation mode

The ahb driver supports the following SCSI host adapters:
Adaptec AHA-1740
Adaptec AHA-1742
Adaptec AHA-1740A
Adaptec AHA-1742A

The ahc driver supports the following SCSI host adapter chips and SCSI controller cards:
Adaptec AIC7770 host adapter chip
Adaptec AIC7850 host adapter chip
Adaptec AIC7860 host adapter chip
Adaptec AIC7870 host adapter chip
Adaptec AIC7880 host adapter chip
Adaptec AIC7890 host adapter chip
Adaptec AIC7891 host adapter chip
Adaptec AIC7892 host adapter chip
Adaptec AIC7895 host adapter chip
Adaptec AIC7896 host adapter chip
Adaptec AIC7897 host adapter chip
Adaptec AIC7899 host adapter chip
Adaptec 274X(W)
Adaptec 274X(T)
Adaptec 284X
Adaptec 2910
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Adaptec 2915

Adaptec 2920

Adaptec 2930C

Adaptec 2930U2

Adaptec 2940

Adaptec 2940J

Adaptec 2940N

Adaptec 2940U

Adaptec 2940AU

Adaptec 2940UW

Adaptec 2940UW Dual

Adaptec 2940UW Pro

Adaptec 2940U2W

Adaptec 2940U2B

Adaptec 2950U2W

Adaptec 2950U2B

Adaptec 19160B

Adaptec 29160B

Adaptec 29160N

Adaptec 3940

Adaptec 3940U

Adaptec 3940AU

Adaptec 3940UW

Adaptec 3940AUW

Adaptec 3940U2W

Adaptec 3950U2

Adaptec 3960

Adaptec 39160

Adaptec 3985

Adaptec 4944UW

NEC PC-9821Xt13 (PC-98)

NEC RvII26 (PC-98)

NEC PC-9821X-B02L/B09 (PC-98)

NEC SV-98/2-B03 (PC-98)

Many motherboards with on-board SCSI support
The ahd driver supports the following:

Adaptec AIC7901 host adapter chip

Adaptec AIC7901A host adapter chip

Adaptec AIC7902 host adapter chip

Adaptec 29320 host adapter

Adaptec 39320 host adapter

Many motherboards with on-board SCSI support
Controllers supported by the aac driver include:

Adaptec AAC-364

Adaptec SCSI RAID 2120S
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Adaptec SCSI RAID 2130S
Adaptec SCSI RAID 2200S
Adaptec SCSI RAID 2410SA
Adaptec SCSI RAID 2810SA
Adaptec SCSI RAID 5400S
Dell CERC SATA RAID 2
Dell PERC 2/Si
Dell PERC 2/QC
Dell PERC 3/Si
Dell PERC 3/Di
Dell PERC 320/DC
HP NetRAID 4M
The adv driver supports the following SCSI controllers:
AdvanSys ABP510/5150
AdvanSys ABP5140
AdvanSys ABP5142
AdvanSys ABP902/3902
AdvanSys ABP3905
AdvanSys ABP915
AdvanSys ABP920
AdvanSys ABP3922
AdvanSys ABP3925
AdvanSys ABP930, ABP930U, ABP930UA
AdvanSys ABP960, ABP960U
AdvanSys ABP542
AdvanSys ABP742
AdvanSys ABP842
AdvanSys ABP940
AdvanSys ABP940UA/3940UA
AdvanSys ABP940U
AdvanSys ABP3960UA
AdvanSys ABP970, ABP970U
AdvanSys ABP752
AdvanSys ABP852
AdvanSys ABP950
AdvanSys ABP980, ABP980U
AdvanSys ABP980UA/3980UA
MELCO IFC-USP (PC-98)
RATOC REX-PCI30 (PC-98)
@Nifty FNECHARD IFC-USUP-TX (PC-98)
The adw driver supports SCSI controllers including:
AdvanSys ABP940UW/ABP3940UW
AdvanSys ABP950UW
AdvanSys ABP970UW
AdvanSys ABP3940U2W
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AdvanSys ABP3950U2W
The bt driver supports the following BusLogic MultiMaster “W", C", S", and “A" series and compatible
SCSI host adapters:

BusLogic BT-445C

BusLogic BT-445S

BusLogic BT-540CF

BusLogic BT-542B

BusLogc BT-542B

BusLogic BT-542D

BusLogic BT-545C

BusLogic BT-545S

BusLogic/BusTek BT-640

BusLogic BT-742A

BusLogic BT-742A

BusLogic BT-747C

BusLogc BT-747D

BusLogic BT-747S

BusLogic BT-757C

BusLogic BT-757CD

BusLogic BT-757D

BusLogc BT-757S

BusLogic BT-946C

BusLogic BT-948

BusLogic BT-956C

BusLogic BT-956CD

BusLogic BT-958

BusLogic BT-958D

Storage Dimensions SDC3211B / SDC3211F

AMI FastDisk Host Adapters that are true BusLogic MuitiMaster clones are also supported by the bt driver.
The dpt driver provides support for the following RAID adapters:

DPT Smart Cache Plus

Smart Cache Il (PM272?, PM2022 [EISA], PM2024/PM 2124 [PCI]) (Gen2)

Smart RAID 11 (PM372?, PM3021, PM3222)

Smart Cache Il (PM2737?)

Smart RAID 111 (PM3?73?, PM3332 [EISA], PM3334UW [PCI]) (Gen3)

Smart Cache IV (PM2?4?, PM2042 [EISA], PM2044/PM 2144 [PCI]) (Ger¥)

Smart RAID IV
The adapters currently supported by the asr driver include the following:

Adaptec Zero-Channel SCSI RAID 2000S, 2005S, 2010S, 2015S

Adaptec SCSI RAID 2100S, 2110S

Adaptec ATA-100 RAID 2400A

Adaptec SCSI RAID 3200S, 3210S

Adaptec SCSI RAID 3400S, 3410S

Adaptec SmartRAID PM 1554

Adaptec SmartRAID PM 1564
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Adaptec SmartRAID PM 2554
Adaptec SmartRAID PM 2564
Adaptec SmartRAID PM 2664
Adaptec SmartRAID PM2754
Adaptec SmartRAID PM 2865
Adaptec SmartRAID PM 3754
Adaptec SmartRAID PM3755U2B / SmartRAID V Millennium
Adaptec SmartRAID PM 3757
DEC KZPCC-AC (LVD 1-ch, 4MB or 16MB cache), DEC KZPCC-CE (LVD 3-ch, 64MB cache), DEC
KZPCC-XC (LVD 1-ch, 16MB cache), DEC KZPCC-XE (LVD 3-ch, 64MB cache) -- rebadged
SmartRAID V Millennium

The amr driver supports the following:
AMI MegaRAID 320-1
AMI MegaRAID 320-2
AMI MegaRAID 320-4X
AMI MegaRAID Series 418
AMI MegaRAID Enterprise 1200 (Series 428)
AMI MegaRAID Enterprise 1300 (Series 434)
AMI MegaRAID Enterprise 1400 (Series 438)
AMI MegaRAID Enterprise 1500 (Series 467)
AMI MegaRAID Enterprise 1600 (Series 471)
AMI MegaRAID Elite 1500 (Series 467)
AMI MegaRAID Elite 1600 (Series 493)
AMI MegaRAID Hlite 1650 (Series 4xx)
AMI MegaRAID Express 100 (Series 466WS)
AMI MegaRAID Express 200 (Series 466)
AMI MegaRAID Express 300 (Series 490)
AMI MegaRAID Express 500 (Series 475)
Dell PERC
Dell PERC 2/SC
Dell PERC 2/DC
Dell PERC 3/DCL
Dell PERC 3/QC
Dell PERC 4/Di
HP NetRAID-1/Si
HP NetRAID-3/Si (D4943A)
HP Embedded NetRAID
Note: Booting from these controllers is supported. EISA adapters are not supported.

Controllers supported by the mlIx driver include:
Mylex DAC960P
Mylex DAC960PD / DEC KZPSC (Fast Wide)
Mylex DAC960PDU
Mylex DAC960PL
Mylex DAC960PJ
Mylex DAC960PG
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Mylex DAC960PU / DEC PZPAC (Ultra Wide)

Mylex AcceleRAID 150 (DAC960PRL)

Mylex AcceleRAID 250 (DAC960PTL1)

Mylex eXtremeRAID 1100 (DAC1164P)

RAIDarray 230 controllers, aka the Ultra-SCSI DEC KZPAC-AA (1-ch, 4MB cache), KZPAC-CA (3-ch,
4MB), KZPAC-CB (3-ch, 8MB cache)

All mgjor firmware revisions (2.x, 3.x, 4.x and 5.X) are supported, however it is always advisable to upgrade to
the most recent firmware available for the controller. Compatible Mylex cortrollers not listed should work, but
have not been verified.

Note: Booting from these controllers is supported. EISA adapters are not supported.

Controllers supported by the mly driver include:
Mylex AcceleRAID 160
Mylex AcceleRAID 170
Mylex AcceleRAID 352
Mylex eXtremeRAID 2000
Mylex eXtremeRAID 3000
Compatible Mylex controllers not listed should work, but have not been verified.
The twe driver supports the following ATA RAID controllers:
AMCC's 3ware 5000 series
AMCC's 3ware 6000 series
AMCC's 3ware 7000-2
AMCC's 3ware 7006-2
AMCC's 3ware 7500-4LP
AMCC's 3ware 7500-8
AMCC's 3ware 7500-12
AMCC's 3ware 7506-4LP
AMCC's 3ware 7506-8
AMCC's 3ware 7506-12
AMCC's 3ware 8006-2LP
AMCC's 3ware 8500-4LP
AMCC's 3ware 8500-8
AMCC's 3ware 8500-12
AMCC's 3ware 8506-4LP
AMCC's 3ware 8506-8
AMCC's 3ware 8506-8M I
AMCC's 3ware 8506-12
AMCC's 3ware 8506-12M|
The twa driver supports the following PATA/SATA RAID controllers:
AMCC's 3ware 9500S-4LP
AMCC's 3ware 9500S-8
AMCC's 3ware 9500S-8Ml
AMCC's 3ware 9500S-12
AMCC's 3ware 9500S-12M1
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The ncr driver provides support for the following NCR/Symbios SCSI controller chips:

53C810

53C810A

53C815

53C820

53C825A

53C860

53C875

53C875J

53C885

53C895

53C895A

53C896

53C1510D

The following add-on boards are known to be supported:

[-O DATA SC-98/PCI (PC-98)

I-O DATA SC-PCI (PC-98)
The sym driver provides support for the following Symbios/LSI Logic PCI SCSI controllers:

53C810

53C810A

53C815

53C825

53C825A

53C860

53C875

53C876

53C895

53C895A

53C896

53C897

53C1000

53C1000R

53C1010-33

53C1010-66

53C1510D

236

The SCSI controllers supported by sym can be either embedded on a motherboard, or on one of the

following add-on boards:
ASUS SC-200, SC-896
Data Technology DTC3130 (all variants)
DawiControl DC2976UW
Diamond FirePort (all)
[-O DATA SC-UPCI (PC-98)
Logtec LHA-521UA (PC-98)
NCR cards (al)
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Symbios cards (all)
Tekram DC390W, 390U, 390F, 390U2B, 390U2wW, 390U3D, and 390U3W
Tyan S1365
The following devices are currently supported by the ncv driver:
I-O DATA PCSC-DV
KME KXLC002 (TAXAN ICD-400PN, etc.), KXLC004, and UJIDCD450
Macnica Miracle SCSI-11 mPS110
Media Intelligent MSC-110, MSC-200
NEC PC-9801N-JO3R
New Media Corporation BASICS SCSI
Qlogic Fast SCSI
RATOC REX-9530, REX-5572 (SCSI only)
Controllers supported by the stg driver include:
Adaptec 2920/A
Future Domain SCSI2GO
Future Domain TM C-18XX/3260
IBM SCSI PCMCIA Card
ICM PSC-2401 SCSl
MELCO IFC-SC
RATOC REX-5536, REX-5536AM, REX-5536M, REX-9836A
Note that the Adaptec 2920C is supported by the ahc driver.
Cards supported by the isp driver include:
ISP1000
PTI SBS440
1SP1020
1SP1040
PTI SB+450
Qlogic 1240
Qlogic 1020
Qlogic 1040
Qlogic 1080
Qlogic 1280
Qlogic 12160
Qlogic 2100
Qlogic 2102
Qlogic 2200
Qlogic 2202
Qlogic 2204
Qlogic 2300
Qlogc 2312
PTI SBX470
Antares P-0033

Controllers supported by the amd driver include:

MELCO IFC-DP (PC-98)
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Tekran DC390
Tekram DC390T
Controllers supported by the nsp driver include:
Alpha-Data AD-PCS201
[-O DATA CBSC16
Adaptec AIC-7110 Parallel to SCSI interfaces ( vpo driver)
The following controllers are supported by the ida driver:
Compag SMART Array 221
Compaq Integrated SMART Array Controller
Compag SMART Array 4200
Compaq SMART Array 4250ES
Compaq SMART 3200 Cortroller
Compag SMART 3100ES Controller
Compaq SMART-2/DH Controller
Compaq SMART-2/SL Cortroller
Compag SMART-2/P Cortroller
Compaq SMART-2/E Cortroller
Compagq SMART Controller
Controllers supported by the ciss driver include:
Compag Smart Array 5300
Compag Smart Array 532
Compaq Smart Array 5i
HP Smart Array 5312
HP Smart Array 6i
HP Smart Array 641
HP Smart Array 642
HP Smart Array 6400
HP Smart Array 6400 EM
HP Smart Array 6422
HP Smart Array V100
HP Modular Smart Array 20 (MSA20)
HP Modular Smart Array 500 (MSA500)
Controllers supported by the iir driver include:
Intel RAID Controller SRCMR
Intel Server RAID Controller U3-I (SRCU31a)
Intel Server RAID Controller U3-1L (SRCU31La)
Intel Server RAID Cortroller U3-2 (SRCU32)
All past and future releases of Intel and ICP RAID Controllers.
Intel RAID Controller SRCU21 (discontinued)
Intel RAID Controller SRCU3L1 (older revision, not compatible)
Intel RAID Controller SRCU3LL (older revision, not compatible)
The SRCU31 and SRCU31L can be updated via a firmware update available from Intel.
Promise SuperTrak ATA RAID controllers (pst driver)
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The hptmv driver supports the HighPoint RocketRAID 182x SATA controllers.

Controllers supported by the ips driver include:
IBM ServeRAID 3H
ServeRAID 4L/4M/4H
ServeRAID Series 5
ServeRAID 6i/6M
The following controllers are supported by the mpt driver:
LSI Logic 53¢1030 (Dual Ultra320 SCSI)
LSI Logic FC909 (1Gb/s Fibre Channel)
LSI Logic FC909A (Dua 1Gb/s Fibre Channel)
LSI Logic FC919 (2Gb/s Fibre Channel)
LSl Logic FC929 (Dual 2Gb/s Fibre Channel)
The SCSI controller chips supprted by the mpt driver can be found onboard on many systems including:
Dell PowerEdge 1750
IBM eServer xSeries 335
SCSI controllers supported by the trm driver include:
Tekram DC-315 PCI Ultra SCSI adapter without BIOS and internal SCSI connector
Tekram DC-315U PCI Ultra SCSI adapter without BIOS
Tekram DC-395F PCI Ultra-Wide SCSI adapter with flash BIOS and 68-pin external SCSI connector
Tekram DC-395U PCI Ultra SCSI adapter with flash BIOS
Tekram DC-395UW PCI Ultra-Wide SCSI adapter with flash BIOS
Tekram DC-395U2W PCI Ultra2-Wide SCSI adapter with flash BIOS
For the Tekram DC-310/U and DC-390F/U/UW/U2B/U2W/U3W PCI SCSI host adapters, use the sym
driver.
The wds driver supports the WD7000 SCSI controller.
75.2 Network Cards

R-Studio Agent Emergency is based on the FreeBSD 5.3 kernel and supports devices fromthe list published
at hitp//www.freebsd.org/releases/5.3R/hardware-i386.html.

* . Supported in the floppy version

Ethernet NICs

Adapters supported by the sf driver include:
ANA-62011 64-bit single port 10/100baseTX adapter
ANA-62022 64-bit dual port 10/100baseTX adapter
ANA-62044 64-bit quad port 10/100baseTX adapter
ANA-69011 32-bit single port 10/100baseTX adapter
ANA-62020 64-bit single port 100baseFX adapter

The ti driver supports Gigabit Ethernet adapters based on the Alteon Tigon | and Il chips. The ti driver has

been tested with the following adapters:
3Com 3c985- SX Gigabit Ethernet adapter (Tigon 1)
3Com 3c985B-SX Gigabit Ethernet adapter (Tigon 2)
Alteon AceNIC V Gigabit Ethernet adapter (1000baseSX)
Alteon AceN1C V Gigabit Ethernet adapter (1000baseT)
Digjtal EtherWORK S 1000SX PCI Gigabit adapter
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Netgear GA620 Gigabit Ethernet adapter (1000baseSX)
Netgear GA620T Gigabit Ethernet adapter (1000baseT)
The following adapters should also be supported but have not yet been tested:
Asante GigaN1X1000T Gigabit Ethernet adapter
Asante PCI 1000BASE-SX Gigabit Ethernet adapter
Farallon PN9000SX Gigabit Ethernet adapter
NEC Gigabit Ethernet
Silicon Graphics PCI Gigabit Ethernet adapter
The pcn driver supports adapters and embedded controllers based on the AMD PCnet/FAST, PCnet/FAST+,
PCnet/FAST Ill, PCnet/PRO and PCnet/Home Fast Ethernet chips:
AMD Amb53C974/Am79C970/Am79C974 PCret-PCl *
AMD Am79C970A PCnet-PCl Il *
AMD Am79C971 PCnet-FAST *
AMD Am79C972 PCnet-FAST+ *
AMD Am79C973/Am79C975 PCnet-FAST Il1 *
AMD Am79C976 PCnet-PRO *
AMD PCret/Home HomePNA
Allied- Telesis LA-PCI
Contec C-NET(98)S (PC-98)
NEC SVv-98/2-B05, BO6
The Inc driver supports the following adapters:
Novell NE2100 *
Novell NE32-VL *
Isolan AT 4141-0 (16 bit)
Isolan BICC
Isolink 4110 (8 bit)
Diamond HomeFree
Digital DEPCA
Hewlett Packard Vectra 486/66XM
Hewlett Packard Vectra XU
Also supported are adapters working with the pcn driver. The Inc driver runs these in compatibility mode, thus
the pcn driver should be preferred.
SMC 83c17x (EPIC)-based Ethernet NICs (tx driver)
The ed driver supports the following Ethernet NICs:
3Com 3c503 Etherlink 11
AR-P500 Ethernet
Accton EN1644 (old model), EN1646 (old model), EN2203 (old model) (110pin) (flags 0xd00000)
Accton EN2212/EN2216/UE2216
Allied Teless CentreCOM LA100-PCM_V2
Allied Telesis LA-98 (flags 0x000000) (PC-98)
Allied Telesis SIC-98, SIC-98NOTE (110pin), SIU-98 (flags 0x600000) (PC-98)
Allied Telesis SIU-98-D (flags 0x610000) (PC-98)
AmbiCom 10BaseT card
Bay Networks NETGEAR FA410TXC Fast Ethernet
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CNet BC40 adapter

Compex Net-A adapter

Contec C-NET(98), RT-1007(98), C-NET(9N) (110pin) (flags 0xa00000) (PC-98)
Contec C-NET(98)E-A, C-NET(98)L-A, C-NET(98)P (flags 0x300000) (PC-98)
Corega Ether98-T (flags 0x000000) (PC-98)

Corega Ether PCC-T/Etherll PCC-T/FEther PCC-TXF/PCC-TXD

CyQ've ELA-010

DEC EtherWorks DE305

Danpex EN-6200P2

D-Link DE-298, DE-298P (flags 0x500000) (PC-98)

D-Link DE-650/660

D-Link IC-CARD/IC-CARD+ Ethernet

ELECOM LD-98P (flags 0x500000) (PC-98)

ELECOM LD-BDN, LD-NW801G (flags 0x200000) (PC-98)

ELECOM Laneed LD-CDL/TX, LD-CDF, LD-CDS, LD-10/100CD, LD-CDWA (DP83902A)
HP PC Lart 27247B and 27252A

IBM Creditcard Ethernet /11

ICM AD-ET2-T, DT-ET-25, DT-ET-T5, IF-2766ET, |F-2771ET, NB-ET-T (110pin) (flags 0x500000)
(PC-98)

[-O DATA LA/T-98, LA/T-98SB, LA2/T-98, ET/T-98 (flags 0x900000) (PC-98)
I-O DATA ET2/T-PCI

I-O DATA PCLATE

Kansai KLA-98C/T (flags 0x900000) (PC-98)

Kingston KNE-PC2, KNE-PCM/x Ethernet

Linksys EC2T/PCMPC100/PCM 100, PCMLM56

Linksys EtherFast 10/100 PC Card, Combo PCMCIA Ethernet Card (PCMPC100 V2)
Logitec LAN-98T (flags 0xb00000) (PC-98)

MACNICA Ethernet MEL for JEIDA

MACNICA ME98 (flags 0x900000) (PC-98)

MACNICA NE2098 (flags 0x400000) (PC-98)

MELCO EGY-98 (flags 0x300000) (PC-98)

MELCO LGH-98, LGY-98, LGY-98-N (110pin), IND-SP, IND-SS (flags 0x400000) (PC-98)
MELCO LGY-PCI-TR

MELCO LPC-T/LPC2-T/LPC2-CLT/LPC2-TX/LPC3-TX/LPC3-CLX

NDC Ethernet Instant-Link

NEC PC-9801-77, PC-9801- 78 (flags 0x910000) (PC-98)

NEC PC-9801-107, PC-9801-108 (flags 0x800000) (PC-98)

National Semiconductor InfoMover NE4100

NetGear FA-410TX

NetVin 5000

Network Everywhere Ethernet 10BaseT PC Card

Networld 98X 3 (flags 0xd00000) (PC-98)

Networld EC-98X, EP-98X (flags 0xd10000) (PC-98)

Novell NE1000/NE2000/NE2100

PLANEX ENW-8300-T
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PLANEX EN-2298-C (flags 0x200000) (PC-98)

PLANEX EN-2298P-T, EN-2298-T (flags 0x500000) (PC-98)

PLANEX FNW-3600-T

RealTek 8029

SMC Hlite 16 WD8013

SMC Hlite Ultra

SMC EtherEZ98 (flags 0x000000) (PC-98)

SMC  WDB8003E/WDS8003EBT/WD8003S/WD8003SBT/WD8003W/WD8013EBT/WD8013W  ad

clones

Socket LP-E

Surecom EtherPerfect EP-427

SurecomNE-34

TDK LAK-CDO031, Grey Cell GCS2000 Ethernet Card

Telecom Device SuperSocket REAS0T

VIA VT86C926

Winbond W89C940

C-Bus, ISA, PCI and PC Card devices are supported.
Adapters supported by the rl driver include:

Accton "Cheetah" EN1207D (MPX 5030/5038; RealTek 8139 clone)

Allied Telesyn AT2550

Allied Telesyn AT2500TX

Belkin F5D5000

BUFFALO(Méelco INC.) LPC-CB-CLX(CardBus)

Compag HNE-300

CompUSA no-name 10/100 PCI Ethernet NIC

Corega FEther CB-TXD

Corega FEtherll CB-TXD

D-Link DFE-530TX+

D-Link DFE-538TX (same as 530+7?)

D-Link DFE-690TXD

Edimax EP-4103DL CardBus

Encore ENL832-TX 10/100 M PCI

Farallon NetLINE 10/100 PCI

Genius GF100TXR,

GigaFast Ethernet EE100-AXP

KTX-9130TX 10/100 Fast Ethernet

LevelOne FPC-0106TX

Longshine LCS-8038TX-R

NDC Communications NEL1OOTX-E

Netronix Inc. EA-1210 NetEther 10/100

Nortel Networks 10/100BaseTX

OvisLink LEF-8129TX

OvisLink LEF-8139TX

Peppercon AG ROL-F

Planex FNW-3800-TX
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SMC EZ Card 10/100 PCI 1211-TX

SOHO(PRAGMATIC) UE-1211C
The wb driver supports Winbond WB89C840F based Fast Ethernet adapters and embedded controllers
including:

Trendware TE100-PCIE *
The vr driver supports VIA Technologies Rhine |, Rhine II, and Rhine Ill based Fast Ethernet adapters
including:

D-Link DFE530-TX

Hawking Technologies PN102TX

AOpervAcer ALN-320
The sis driver supports Silicon Integrated Systems SiS 900 * and SiS 7016 * based Fast Ethernet adapters

and embedded controllers, as well as Fast Ethernet adapters based on the National Semiconductor
DP83815 (MacPhyter) chip. Supported adapters include:

@Nifty FNECHARD IFC USUP-TX

MELCO LGY-PCI-TXC

Netgear FA311-TX (DP83815)

Netgear FA312-TX (DP83815)

SiS 630, 635, and 735 motherboard chipsets
The nge driver supports National Semiconductor DP83820 * and DP83821 based Gigabit Ethernet adapters
including:

SMC EZ Card 1000 (SMC9462TX)

D-Link DGE-500T

Asante FriendlyNet GigaN1X 1000TA and 1000TPC

Addtron AEG320T

LinkSys EG1032 (32-bit PCI) and EG1064 (64-bit PCI)

Surecom Technology EP-320G-TX

Netgear GA622T

Netgear GA621

Ark PC SOHO-GA2500T (32-bit PCI) and SOHO-GA2000T (64-hit PCI)

Trendware TEG-PCITX (32-bit PCI) and TEG-PCITX2 (64-bit PCI)
The ste driver supports Sundance Technologies ST201 based Fast Ethernet adapters and embedded
controllers including:

D-Link DFE-530TXS

D-Link DFE-550TX
Adapters supported by the sk driver include:

3COM 3C940 single port, 1000baseT adapter

Belkin F5D5005 single port, 1000baseT adapter

Linksys EG1032 single port, 1000baseT adapter

SK-9521 SK-NET GE-T single port, 1000baseT adapter

SK-9821 SK-NET GE-T single port, 1000baseT adapter *

SK-9822 SK-NET GE-T dual port, 1000baseT adapter *

SK-9841 SK-NET GE-LX single port, single mode fiber adapter *

SK-9842 SK-NET GE-LX dual port, single mode fiber adapter *

SK-9843 SK-NET GE-SX single port, multimode fiber adapter *

SK-9844 SK-NET GE-SX dual port, multimode fiber adapter *
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SMC 9452TX single port, 1000baseT adapter
The tl driver supports Texas Instruments ThunderLAN based Ethernet and Fast Ethernet adapters including
a large number of Compaq PCI Ethernet adapters. Also supported are:

Olicom OC-2135/2138 10/100 TX UTP adapter

Olicom OC-2325/0C-2326 10/100 TX UTP adapter

Racore 8148 10baseT/100baseTX/100baseFX adapter

Racore 8165 10/100baseTX adapter

The tl driver also supports the built-in Ethernet adapters of various Compaq Prosighia servers and
Compaq Deskpro desktop machines including:

Compag Netelligent 10
Compaq Netelligent 10 T PCI UTP/Coax
Compaq Netelligent 10/100
Compaq Netelligent 10/100 Dual-Port
Compaq Netelligent 10/100 Proliant
Compag Netelligent 10/100 TX Embedded UTP
Compaq Netelligent 10/100 TX UTP
Compaq NetFlex 3P
Compaq NetFlex 3P Integrated
Compaq NetFlex 3P w/BNC
The dc driver provides support for the following chipsets: *
DEC/Intel 21143
ADMtek AL981 Comet, AN985 Centaur, ADM9511 Centaur || and ADM9513 Centavr |
ASIX Electronics AX88140A and AX88141
Conexant LANfinity RS7112 (miniPCI)
Davicom DM 9009, DM 9100, DM9102 and DM9102A
Lite-On 82c168 and 82¢169 PNIC
Lite-On/Macronix 82c115 PNIC |1
Macronix 98713, 98713A, 98715, 98715A, 98715AEC-C, 98725, 98727 and 98732
Xircom X3201 (cardbus only)
The following NICs are known to work with the dc driver at this time:
3Com OfficeConnect 10/100B (ADMtek AN985 Centaur-P)
Abocom FE2500
Accton EN1217 (98715A)
Accton EN2242 MiniPCI
Adico AE310TX (98715A)
Alfalnc GFC2204 (ASIX AX88140A)
Built in 10Mbps only Ethernet on Compag Presario 7900 series desktops (21143, non-MlI)
Built in DE5S00-BA on DEC Alpha workstations (21143, non-MIl)
Built in Sun DMFE 10/100 Mbps Ethernet on Sun Netra X1 and Sun Fire V100 (DM9102A, M)
Built in Ethernet on LinkSys EtherFast 10/100 Instant GigaDrive (DM 9102, Mil)
CNet Pro110B (ASIX AX88140A)
CNet Pro120A (98715A or 98713A) and CNet Pro120B (98715)
Compex RL100-TX (98713 or 98713A)
D-Link DFE-570TX (21143, MIl, quad port)
Digital DE500-BA 10/100 (21143, non-Ml1)
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ELECOM Laneed LD-CBL/TXA (ADMtek AN985)
Hawking CB102 CardBus
IBM EtherJet Cardbus Adapter
Intel PRO/100 Mobile Cardbus (versions that use the X3201 chipset)
Jaton XpressNet (Davicom DM9102)
Kingston KNE100TX (21143, MlI)
Kingston KNE110TX (PNIC 82c169)
LinkSys LNE100TX (PNIC 82c168, 82c169)
LinkSys LNE100TX v2.0 (PNIC Il 82c115)
LinkSys LNE100TX v4.0/4.1 (ADMtek AN985 Centaur-P)
Matrox FastNIC 10/100 (PNIC 82c168, 82c169)
Melco LGY-PCI-TXL
Microsoft MN-120 10/100 CardBus (ADMTek Centaur-C)
Microsoft MN-130 10/100 PCI (ADMTek Centaur-P)
NDC SOHOware SFA110A (98713A)
NDC SOHOware SFA110A Rev B4 (98715AEC-C)
NetGear FA310-TX Rev. D1, D2 or D3 (PNIC 82¢169)
Netgear FAS511
PlaneX FNW-3602-T (ADMtek AN985)
SMC EZ Card 10/100 1233A-TX (ADMtek AN985)
SVEC PN102-TX (98713)
Xircom Cardbus Realport
Xircom Cardbus Ethernet 10/100
Xircom Cardbus Ethernet 11 10/100
Adapters supported by the aue driver include:
Abocom UFE1000, DSB650TX_NA
Accton USB320-EC, SpeedStream
ADMtek AN986, AN8511
Billionton USB100, USB100LP, USB100EL, USBE100
Corega Ether FEther USB-T, FEther USB-TX, FEther USB-TXS
D-Link DSB-650, DSB-650TX, DSB-650TX-PNA
Elecom LD-USBL/TX
Elsa Microlink USB2Ethernet
HP hn210e
[-O DataUSB ETTX
Kingston KNU101TX
LinkSys USB10T adapters that contain the AN986 Pegasus chipset, USB10TA, USB10TX, USB100TX,
USB100H1
MELCO LUA-TX, LUA2-TX
Planex UE-200TX
Sandberg USB to Network Link (model number 133-06)
Siemens Speedstream
SmartBridges smartNIC
SMC 2202USB
SOHOware NUB100
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The cue driver supports CATC USB-EL1210A based USB Ethernet adapters including:
Belkin F5U011/F5U111
CATC Netmete
CATC Netmete Il
SmartBridges SmartLink

The kue driver supports Kawasaki LS| KL5KLUSB101B based USB Ethernet adapters including:
3Com 3c19250
3Com 3c460 HomeConnect Ethernet USB Adapter
ADS Technologies USB-10BT
AOX USB101
ATenUCI10T
Abocom URE 450
Corega USB-T
D-Link DSB-650C
Entrega NET-USB-E45, NET-HUB-3U1E
I/O Data USB ETT
Kawasaki DU-H3E
LinkSys USB10T
Netgear EA101
Peracom USB Ethernet Adapter
SMC 2102USB, 2104USB

The axe driver supports ASIX Electronics AX88172 based USB Ethernet adapters including:
Buffalo (Melco Inc.) LUA-U2-KTX
D-Link DUBE100
LinkSys USB200M
Netgear FA120
System TALK S Inc. SGC-X2UL
The rue driver supports RealTek RTL8150 based USB Ethernet adapters including:
Buffalo (Melco Inc.) LUA-KTX
Green House GH-USB100B
LinkSys USB100M
Billionton 10/100 FastEthernet USBK R2
The udav driver supports the following adapters:
Corega FEther USB-TXC
Adapters supported by the de driver include:
Adaptec ANA-6944/TX
Cogent EM100FX and EM440TX
Corega FastEther PCI-TX
D-Link DFE-500TX
DEC DE435, DE425, DEC DE450, and DEC DES00
ELECOM LD-PCI2T, LD-PCITS
[-O DATA LA2/T-PCI
SMC Etherpower 8432, 9332 and 9334
ZNY X ZX3xx
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Controllers and cards supported by the fe driver include:

Allied Telesis RE1000, RE1000Plus, ME1500 (110-pin)

CONTEC C-NET(98)P2, C-NET (9N)E (110-pin), C-NET(9N)C (ExtCard)

CONTEC C-NET(PC)C PCMCIA Ethernet

Eiger Labs EPX-10BT

Fujitsu FMV-J182, FMV-J182A

Fujitsu MB86960A, MB86965A

Fujitsu MBH10303, MBH10302 Ethernet PCMCIA

Fujitsu Towa LA501 Ethernet

HITACHI HT-4840-11

NextComJLink NC5310

RATOC REX-5588, REX-9822, REX-4886, and REX-R280

RATOC REX-9880/9881/9882/9883

TDK LAC-98012, LAC-98013, LAC-98025, LAC-9N011 (110-pin)

TDK LAK-CDO021, LAK-CDO021A, LAK-CD021BX

Ungermann-Bass Access’PC N98C+(PC85152, PC85142), AccessNOTE N98(PC86132) (110-pin)
Adapters supported by the fxp driver include:

Intel EtherExpress PRO/10

Intel InBusiness 10/100

Intel PRO/100B / EtherExpressPRO/100 B PCI Adapter *

Intel PRO/100+ Management Adapter

Intel PRO/100 VE Desktop Adapter

Intel PRO/100 M Desktop Adapter

Intel PRO/100 S Desktop, Server and Dual-Port Server Adapters

Contec C-NET(PI)-100TX (PC-98)

NEC PC-9821Ra20, Rv20, Xv13, Xv20 internal 100Base-TX (PC-98)

NEC PC-9821X-B06 (PC-98)

Many on-board network interfaces on Intel motherboards
The ex driver supports the following Ethernet adapters:

Intel EtherExpress Pro/10

Intel EtherExpress Pro/10+

The Olicom OC2220
The ie driver provides supports the following 8 and 16bit ISA Ethernet cards that are based on the Intel
182586 chip:

3COM 3C507

AT&T EN100

AT&T Starlan 10

AT&T Starlan Fiber

Intel EtherExpress 16

RACAL Interlan N15210
The ep driver supports Ethernet adapters based on the 3Com 3C5x9 Etherlink Ill Parallel Tasking chipset,
including:

3Com3C1 CF

3Com 3C509-TP, 3C509-BNC, 3C509-Combo, 3C509-TPO, 3C509-TPC ISA
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3Com 3C509B-TP, 3C509B-BNC, 3C509B-Combo, 3C509B-TPO, 3C509B-TPC ISA
3Com 3C529, 3C529-TP MCA
3Com 3C562/3C563 PCMCIA
3Com 3C569B-J-TPO, 3C569B-J3COMBO CBUS
3Com3C574-TX, 3CCFES74BT, 3CXFES74BT, 3C3FES74BT PCMCIA
3Com 3C579-TP, 3C579-BNC EISA
3Com 3C589, 3C589B, 3C589C, 3C589D, 3CXES89DT PCMCIA
3Com 3CCFEM556B, 3CCFEM556BI PCMCIA
3Com 3CXES89EC, 3CCES89EC, 3CXES89ET, 3CCES89ET PCMCIA
3Com Megahertz 3CCEM556, 3SCXEM556, 3SCCEM556B, 3SCXEM556B PCMCIA
3Com OfficeConnect 3SCXSH572BT, 3CCSH572BT PCMCIA
Faralon EtherMac PCMCIA
The el driver supports the 3Com 3c501 8bit ISA Ethernet card.

The xl driver supports the following hardware:
3Com 3c900-TPO *
3Com 3c900-COMBO *
3Com3c905-TX *
3Com 3c905-T4 *
3Com 3c900B-TPO *
3Com 3c900B-TPC *
3Com 3c900B-FL *
3Com 3c900B-COMBO *
3Com 3c905B-T4 *
3Com3c905B-TX *
3Com 3c905B-FX *
3Com 3c905B-COMBO *
3Com 3c905C-TX *
3Com 3¢980, 3c980B, and 3c980C server adapters
3Com 3cSOHO100-TX OfficeConnect adapters
3Com 3¢450 HomeConnect adapters
3Com 3¢555, 3¢556 and 3¢556B mini- PCl adapters
3Com 3C3SH573BT, 3C575TX, 3CCFE575BT, 3CXFES575BT, 3CCFES75CT, 3CXFES75CT,
3CCFEM656, 3CCFEM656B, and 3CCFEM656C, 3CXFEM656, 3CXFEM656B, and 3CXFEM656C
CardBus adapters
3Com 3c905-TX, 3c905B-TX 3c905C-TX, and 3c920B-EMB embedded adapters
Both the 3C656 family of CardBus cards and the 3C556 family of MiniPCI cards have a built-in proprietary
modem. Neither the x| driver nor any other driver supports this modem.
The vx driver supports the following cards:
3Com 3c590 EtherLink 111 PCI *
3Com 3c592 EtherLink 111 EISA
3Com 3c595 Fast EtherLink 111 PCI in 10 Mbps mode *
3Com 3c597 Fast EtherLink [11 EISA in 10 Mbps mode
Crystal Semiconductor CS89x0-based NICs (cs driver)
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The sn driver supports SMC9xxx based ISA and PCMCIA cards including:
3Com Megahertz X-Jack Ethernet PC-Card CC-10BT
The xe driver supports the following cards:
Xircom CreditCard Ethernet (PS-CE2-10)
Xircom CreditCard Ethernet + Modem 28 (PS-CEM-28)
Xircom CreditCard Ethernet + Modem 33 (CEM33)
Xircom CreditCard 10/100 (CE3, CE3B)
Xircom CreditCard Ethernet 10/100 + Modem 56 (CEM56)
Xircom RealPort Ethernet 10 (RE10)
Xircom RealPort Ethernet 10/100 (RE100)
Xircom RealPort Ethernet 10/100 + Modem 56 (REM56, REM56G)
Accton Fast EtherCard- 16 (EN2226)
Compaq Netelligent 10/100 PC Card (CPQ-10/100)
Intel EtherExpress Pro/100 PC Card Mobile Adapter 16 (Pro/100 M16A)
Other smilar devices using the same hardware may also be supported.
Adapters supported by the Ige driver include:
SMC TigerCard 1000 (SMC9462SX) *
D-Link DGE-500SX *
The txp driver supports the following cards:
3Com 3CR990-TX-95 *
3Com 3CR990-TX-97 *
3Com 3cR990B-TXM *
3Com 3CR990SVR95 *
3Com 3CRI990SVRI7 *
3Com 3cR990B-SRV *
The bge driver provides support for various NICs based on the Broadcom BCM570x family of Gigabit
Ethernet controller chips, including the following:
3Com 3c996-T (10/100/1000baseTX) *
Dell PowerEdge 1750 integrated BCM5704C NIC (10/100/1000baseTX) *
Dell PowerEdge 2550 integrated BCM5700 NIC (10/100/1000baseTX) *
Dell PowerEdge 2650 integrated BCM5703 NIC (10/100/1000baseTX) *
IBM x235 server integrated BCM5703x NIC (10/100/1000baseTX) *
HP ProLiant NC7760 embedded Gigabit N1C (10/100/1000baseTX) *
HP ProLiant NC7770 PCI-X Gigabit NIC (10/100/1000baseTX) *
HP ProLiant NC7781 embedded PCI-X Gigabit NIC (10/100/1000baseTX) *
Netgear GA302T (10/100/1000baseTX) *
SysK onnect SK-9D21 (10/100/1000baseTX) *
SysK onnect SK -9D41 (1000baseSX) *
The em driver supports Gigabit Ethernet adapters based on the Intel 82540, 82541PI, 82542, 82543, 82544,
82546, 82546EB and 82547 controller chips:
Intel PRO/1000 CT Network Connection (82547)
Intel PRO/1000 F Server Adapter (82543)
Intel PRO/1000 Gigabit Server Adapter (82542)*
Intel PRO/1000 GT Desktop Adapter (82541PI)
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Intel PRO/1000 MF Dual Port Server Adapter (82546)
Intel PRO/1000 MF Server Adapter (82545)
Intel PRO/1000 MF Server Adapter (LX) (82545)
Intel PRO/1000 MT Desktop Adapter (82540)
Intel PRO/1000 MT Desktop Adapter (82541)
Intel PRO/1000 MT Dual Port Server Adapter (82546)
Intel PRO/1000 MT Quad Port Server Adapter (82546EB)
Intel PRO/1000 MT Server Adapter (82545)
Intel PRO/1000 T Desktop Adapter (82544)
Intel PRO/1000 T Server Adapter (82543)
Intel PRO/1000 XF Server Adapter (82544)
Intel PRO/1000 X T Server Adapter (82544)
The gx driver supports Gigabit Ethernet adapters based on the Intel 82542 and 82543 controller chips:
Intel PRO/1000 Gigabit Server Adapter (82542)
Intel PRO/1000 F Server Adapter (82543)
Intel PRO/1000 T Server Adapter (82543)
The hme driver supports the on-board Ethernet interfaces of many Sun UltraSPARC workstation and server
models. Cards supported by the hme driver include:
Sun PCI SunSwift Adapter
Sun SBus SunSwift Adapter ~( hme" and ~"SUNW,hme")
Sun PCI Sun100BaseT Adapter 2.0
Sun SBus Sun100BaseT 2.0
Sun PCI Quad FastEthernet Controller
Sun SBus Quad FastEthernet Controller
The my driver provides support for various NICs based on the Myson chipset. Supported models include:
Myson MTD800 PCI Fast Ethernet chip
Myson MTD803 PCI Fast Ethernet chip
Myson MTD89X PCI Gigabit Ethernet chip
Broadcom BCM4401 based Fast Ethernet adapters (bfe driver) *
The re driver supports RealTek RTL8139C+, RTL8169, RTL8169S and RTL8110S based Fast Ethernet and
Gigabit Ethernet adapters including:
Alloy Computer Products EtherGOLD 1439E 10/100 (8139C+) *
Compaq Evo N1015v Integrated Ethernet (8139C+) *
Corega CG-LAPCIGT Gigabit Ethernet (8169S) *
Gigabyte 7N400 Pro2 Integrated Gigabit Ethernet (8110S) *
PLANEX COMMUNICATIONS Inc. GN-1200TC (8169S) *
Xterasys XN-152 10/100/1000 NIC (8169) *
The ixgb driver supports the following cards:
Intel PRO/10GbE LR Server Adapter *
Intel PRO/10GDbE SR Server Adapter *

© 2002...2015 R-Tools Technology Inc.



251 R-Studio Help

Index
A -

Advanced Data Recovery 28
Advanced RAID 5 Layouts 82
Advanced RAID 6 Layout 82
Allocation 138

Apple RAIDs 105

Apply changes immediately 72

B -

Bad Sectors 162
Bad Sectors settings
Default read attempts 8
Pattern to fill bad blocks 8
Set for all drives 8
Basic File Recovery 15
Binary (byte to byte copy)
Copy range 56
Copy whole object 56
Offset 56
Size 56
Block order 72
Broken File Name
Prompt: 63

Rename and change all invalid symbols to:

Skip 63
Broken File Name options
Change all invalid symbols to 15
Edit broken symbols only 15
File name 15
New name 15
Button
Clear All 162
Mark 162
Recower 162
Sawe to File 162
Select All 162
Buttons
Add 29
Advanced 29
Apply 72
Auto Detect 109

Choose Variants 109
Code pages 138
Connect to Remote 4, 131
Create Image 4, 53
Create Region 4, 50
Create virtual volume sets or RAIDs
File Mask 27
Find Next 22
Find Previous 22
Find/Mark 22
Known File Types 29
Next Pattern 138
Open Drive Files 4, 15
Open Image 4, 53
Open in Hex Editor 29
Open Local Drives 4, 131
Preview 24
Previous Pattern 138
Recower 15
Recover Marked 15
Refresh 4
Removwe 4
Rename 15
Rename All 15
Reset 29
Sawe Changes 138
Scan 4,29
Skip 15
Skip Al 15
Stop 4

Byte to byte image 53

_C-

Connect to R-Studio settings
Allow connection from any address
Allow connection from the host 133
Password 133
Port 133
Serner 133
Connecting over the Internet 133
Contact information and technical support
Create menu
Add Empty Space 72
Add Missing Disk 72
Copy object to... 56
Create Exclusive Region 51
Create Region 50

4,72

133

3

© 2002...2015 R-Tools Technology Inc.



Index

252

Create menu
Create Virtual Block RAID & Autodetect 72
Create Virtual Mirror 72
Create Virtual Volume Set 72
Show drive map... 186
Creating and saving your own RAID configuration
Creating Custom Patterns 146
Creating Startup Disks for Mac Computers 199
Cross-linked folders 159
Customizing File Types 41, 43
Customizing File Types-ll 45

D -

Data Formats 161
Data Recowery Issues 159
Data Recowvery on HFS/HFS+ File System 161
Data recovery over network 126
Connect to the remote computer 131
Data Recowery Using R-Studio 13
DDI Drive Map 186
DeepSpar Disk Imager 186
Description Files for RAID Configuration 116
Devices to Store Recowered Files 213
Dialog box
Forensic Log Settings 163
Sawe File Names 64
Dialog boxes
Block information 186
Broken File Name 15
Connect to Remote Computer 131
Connect to R-Studio 128, 130, 133
Copy Options 56
Create Exclusive Region 51
Create Image 53
Create Region 50
Edit Block RAID Layout Presets 66
Edit User's File Types 41

File mask 27

File Types 29

Files with bad sectors 162
Fill 138

Find/Mark 22

Goto 138

Memory Usage 163
Open Scan Information File 29
Please configure R-Studio Agent for Mac 128

Please configure R-Studio Agent for Windows

127

Preset name 66

RAID Parameters Detection 109

Recower 15, 61, 131

Recover (Advanced) 63

R-Studio Agent for Linux Configuration

Sawve Scan Information File 29

Scan 29

Scan Information 29

Search 138

Settings 8

There is not enough space on the disk

Waiting for remote connection 133
Direct 138

Disk scan 4, 29
Drive map 186
Drive menu

Connect to DDl 186
Connect To Remote 131
Create Image 53
Open Drive Files 15
Open Drive Files Sorted By 62
Open Image File 53
Open Local Drives 131
Open Scan Informaiton 29
Real File System Structure 62
Recower All Files 61
Remowe Scan Informaiton 29
Sawe Scan Informaiton 29
Scan 29

Drives Copy Wizard 56

_E -

Edit menu

Bookmarks 138

Fill 138

Find 138

Find Next 138

Find Previous 138

Find Template Signature Next 138

Find Template Signature Previous 138

Sawe Changes 138
Editor tabs

Allocation 138
Direct 138

Std 138

130

15
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Editor tabs
Unlimited 138
Enable Forensic Mode 163
Eventlog 28
Exclusive Region 51
Exclusive Region options
Offset 51
Start 51
Exclusive Regions 51
Extended Information Recovery 161

_F -

File Already Exists
Owerwrite 63
Prompt 63
Rename 63
Skip 63
File mask options
Date 27
Deleted files 27
Existing files 27
Match case 27
Show empty folders 27
Size from/upto 27
File masks 27
File menu
Clone file sectors 186
Clone marked file sectors 186
Close All Previews 24
Goto Target 159
Load File Names from File and Mark
Preview 24
Recower 15
Recover Marked 15
Rescan 159
Sawve File Names to File 64
Set As Default Target 159
Show Files in HexEditor 146
View/Edit 138
File name: 64
File Recowery Lists 64
File search 4
File signature properties 41
File Systems settings

Default encoding for Ext2/Ext3/Ext4/UFS wolumes

8
Default encoding for HFS wolumes

8

Disable any sorting 8

Minimize disk access 8

Show deleted empty folders 8
File Type Signature Specification 43, 45
File Types

Clear All 29

Reload User's File Types 29

Rewert to Default 29

Select All 29

Set as Default 29
File Types properties 41
Files and Sectors 146
Find and Mark Multiple Files 62
Find options

Date 22

Deleted files 22

Direction 22

Existing files 22

Fileld 22

Files 22

Find/Mark mode 22

Folders 22

Look in 22

Match case 22

Regular expression 22

Size from/upto 22
Finding Previous File Versions 23
Firewall 133
Forensic Data Collection Audit Log 163
Forensic Mode 163
Found offsets pane 109

_H -

Help menu
Change Language 4
Hidden Attribute
Keep 63
Prompt 63
Remowe 63

Image 53

Image options
Compressed image (R-Drive Image compatible)
53

© 2002...2015 R-Tools Technology Inc.



Index

Image options
Create scan information file 53
Estimated size 53
Image name 53
Image split size 53
Password 53
Pattern to fill bad blocks 53
Plainimage 53
Read attempts 53
IntelligentScan Technology = 158
Introduction to R-Studio 1

“K -

Known File Types settings
Clear Al 8
Edit User's File Types 8
Reload User's File Types 8
Reset 8
Select Al 8

L -

Linux LVM 107
Log settings
Disk 8
Error 8
File name 8
File System 8
Files 8
Information 8

Maximum messages in the Event Log

Network 8
Partition 8
Recover 8

Sawe log to file 8
Success 8
Warning 8

- M -

Mac Pro RAID 82
Main settings
Debug Mode 8
Enable Write 8, 56, 138
File name 8
HexView templates path 8

8

Location 8
Reset all hidden notifications 8
User's file types 8
User's RAID layout 8
Mass file recovery 61
Mass File Recovery Options 63
Memory Usage 163
Automatic 8
Disable memory control 8
Process Memory 163
System Memory Physical 163
System Memory Swap 163
Messages
Cannot connect 127
Double-click a logical disk... 15
Too many files... 15, 61, 178
Mirrors 68
Missing Disk 72

_N -

NAT 133
Nested and Non-Standard RAID Lewels

_ 0O -

Object Copy 56
Offset 72

_P-

Panels

Files 15

Folders 15

Log 15, 28

Main 4

Panes

Bookmarks 138
Data Interpreter 138
Find Results 138
Template 138
Pattern Example | 150
Pattern Example II 153
Previewing files 24
Properties tab

Active FAT copy 179
Block Size 179

91

254
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Properties tab
Blocks Per Volume 179
Boot Directory Cluster 179
Buffer Alignment 179
Bus Type 179
Cluster size 179
Creator OS 179
Device Identification 179
Drive Control 179
Drive Type 179
Estimated Size 179
Ext2/3/4FS Information 179
Fat Bits (12,16,32) 179
FAT Information 179
First Cluster Offset 179
First FAT Offset 179
First SuperBlock Offset 179
I/O Tries 179
I/O Unit 179
Index Block Size 179
INodes Per Volume 179
Int13 Drive Number 179
Int13 Extension Version 179
Last Check Time 179
Last Mount Time 179
Last Write Time 179
LDM Component ID 179
LDM Disk AltName 179
LDM Disk DriveHint 179
LDM Disk GUID 179
LDM Disk ID 179
LDM DiskGroup GUID 179
LDM Host GUID 179
LDM Partition ID 179
LDM Volume GUID 179
LDM Volume ID 179
Major version 179
Maximum transfer 179
MFT Mirror Position 179
MFT position 179
MFT record size 179
Minor version 179
Name 179
NTFS Information 179
Number of FAT Copies 179
Offset of Logical Disk 179
OS object 179
Parsed Boot Records 179

Parsed File Entries 179
Partition number 179
Partition Offset 179

Partition Size 179

Partition Type 179

Physical Drive Geometry 179
Raid Block Size 179
Recognized Ext2/3/4FS 179
Recognized FAT 179
Recognized NTFS 179

Root Directory Length 179
Root Directory Offset 179
R-Studio driver 179

SCSI Address 179

Sector Size 179

Size 179

Size of One FAT Table 179
Supposed Parents Count 179
Volume size 179

_Q_

Questionable folders 159

"R -

RAIDO 68
RAID1 68
RAID4 72
RAID5 72

RAID 5 Operations 72

RAID block size 72

RAID consistency 111

RAID for HP Servers 78

RAID Parameter Detection 109
RAID with Parity Delays 78
RAID10 (1+0) 91

RAID1E 93
RAIDSE 95
RAIDSEE 97
RAID6GE 99

Recower options

Condense successful restoration events:

Ignore file mask: 15

Local computer 131

Recover alternative data streams: 15
Recover extended attributes: 15

15
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Recower options Safely Remowve Hardware icon 203
Recowver metafiles 15 Searching for a File 203
Recower real folders structure 15 Starting a Computer with the R-Studio Emergency
Recover security: 15 Startup Disks 199
Remote computer 131 Technical Information 210
Restore folder structure: 15 R-Studio Emergency Startup Media Creator 193,
Restore from root 15 220
Region 50 R-Studio features 1
Region options R-Studio switches 178
Disk size 50
Size 50 _ S _
Start 50
Regular expressions 28 S.M.A.RT. Info 4
Remote install 127 Sawve File Names 64
Rewerse RAID of a RAID 124 Sawe only marked files/folders from... 64
Rewerse RAID of an Object 122 Scan options
Reverse RAIDs 122 Disk size 29
Rows count 72 File Systems 29
R-Studio Agent 126 Offset 29
R-Studio Agent Emergency 126, 220 Sawe to File 29
Contact information and technical support 220 Scan Areas 29
Creating Startup Disks 220 Size 29
Disk Controllers 229 Start 29
Hardware Compatibility List 229 Search options
Installing R-Studio Agent Emergency Startup ANSI 138

Media Creator 220 Exhaustive search 138
Network Cards 239 From Address 138

Starting a Computer with the R-Studio Agent
Emergency Startup Disk 226
R-Studio Agent for Linux 130 HEX 138
R-Studio Agent for Mac 128 Match case 138
R-Studio Agent for Mac main panel 128 OEM 138
R-Studio Agent for Windows 127 Rewerse 138
R-Studio Agent for Windows main panel 127 Search at offset 138
R-Studio Emergency 191 UNICODE 138
Contgct Informaltor_1 and Technical Support 192 Searching for a File 22
C'reatlng Startup Disks 193 Sector status 186
Disk Images 206 .
. Settings
Disk Scan 204 Bad Sectors 8

Emergency agent 206 File Systems 8

File Recovery 203 . Known File Types 8
Hardware Compatibility List 215 log 8

Installing R-Studio Emergency Startup Media Main 8

Creator 193
Memory Usage 8
Log 213 Shortc trr?:an ’
. u u
N k D 211
etwork Drives Add Custom offset 109

(@] ti 199
PrF;)er:r‘:ioens and Text/Hexadecimal Viewer 211 Add Empty Space 72
P Add Missing Disk 72

From current position 138
From start position 138
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Shortcut menu

Add missing disks 103, 105, 107
Addto RAID 72

Check RAID consistency... 111
Clear Log... 28

Clone file sectors 186

Clone marked file sectors 186
Create Exclusive Region 51
Create Image File 53

Create Region 50

Create Rewverse RAID 122, 124
Create Virtual Mirror 72

Create Virtual RAID5 72

Create Virtual Stripe Set 72
Create Virtual Volume Set 72
Cross Linked Folders 159

Edit 50, 51

File format 64
File mask 27
Find Next 22

Find Previous 22

Find Previous Versions of the File 23
Find Template Signature Next 138
Find Template Signature Previous 138
Find/Mark 22

Go Target 159

Log Filter... 28

Map of file 186

Mark 15, 22

Mark All 15

Merge Down 29

Merge Down All 29

Merge Selected 29

Open Drive Files 15

Open Drive Files Sorted By 62
Open Scan Information 29

Preview 22,24

Real File System Structure 62
Recower 15, 22

Recover All Files 61

Recover Marked 15

Remowe All Scanned Information 29
Remowe Region 50

Sawve File Names to File 64

Sawe Log to File... 28

Sawe Scan Information 29

Sawve sub folders 64

Scan 29

Select From 138
Select To 138
Set As Default Target 159
Show drive map... 186
Toggle Bookmark 138
Unmark 15
Unmark All 15
View/Edit 138
Write BOM 64
Smart drive copy
Copy all partitions onto original places 56
Expand/Shrink partition to whole disk 56
Fixed active partition 56
One partition after another 56
Smart partition copy
Copy to: 56
Copy without stretching 56
Free space before 56
Partition size 56
Partition type 56
Startup Media Troubleshooting Options 193
Std 138
Storage Pools 103
Stripe Sets 68

Syntaxis of a Description File for RAID Configurations
111

System Requirements 3

“T-

Tabs
Parents 72
Properties 179
Technical Information and Troubleshooting 158
Text/hexadecimal editor 137
ANSI/OEM/UNICODE/UNICODE+ 138
Sawve to Hexadecimal File 138
Tools menu
Debug Mode 178
File mask 27
Find 22
Find Al 22
Find Next 22
Find Previous 22
Goto 138
Mark All 15
Sawe Changes 138
Sawe to Binary File... 138
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Tools menu Working with RAID 6 Presets
Sawe to Hexadecimal File 138 Reed-Solomonr 74
Select Al 138 Working with RAID6 (Double Xor) Presets 76
Settings 8

Unmark All 15

U -

Unlimited 138

_V -

View menu
ANSI 138
Arrange 15

Bookmarks View 138
Contents Columns 15
Data Interpreter View 138
Device View 4
Devices 4
Event Log 4, 15
Files panel 15
Folders panel 15
Log panel 15
OEM 138
Parents Tab 4
Properties 4, 179
Properties Tab 4
Properties View 4, 138
Scan Information Tab 4
Sectors View 138
Status bar 4, 15
Template View 138
Toolbar 4, 15, 138
UNICODE 138
UNICODE+ 138
Virtual volume sets and RAIDs 66
Volume sets and RAIDs 66
Volume Sets, Stripe Sets, and Mirrors 68

W -

Windoes Storage Spaces 103
Window
RAID consistency check 111
RAID Sequence 82
Windows Dynamic Disks 102
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