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Introduction

Paragon ExtFS for Mac OS X™ is a low-level file system driver specially developed to bridge incompatibility of Linux and
Mac OS X by providing full read/write access to the Ext2, Ext3 and Ext4 file systems under Mac OS X.

Based on the Paragon UFSD™ (Universal File System Driver) technology our driver enables to provide fast and
transparent access to ExtFS partitions as Mac OS X-native, thus achieving an unprecedented high level of performance
(the same as for HFS Plus and in some cases even better). Mac OS X programs can process such partitions without any
restrictions — browse contents, read and modify files, copy and create new files and folders, etc.

Paragon ExtFS for Mac OS X comes in one universal edition in the form of a standard DMG disk image that includes user
manual and installation/uninstallation files to automatically install/uninstall and configure the Ext FS driver. During
installation of the driver two powerful utilities to create/format and check/repair Ext2, Ext3 and Ext4 file systems will be
integrated into the Disk Utility.

In this manual you will find the answers to many of the technical questions, which might arise while using our driver.

Our company is constantly releasing new versions and updates to its software, that's why
images shown in this manual may be different from what you see on your screen.
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Features Overview

This chapter dwells upon key benefits and technical highlights of the product.

Key Features

Let us list some of the key features:

Extremely easy to use as it requires no additional configuration after installation
Fast and transparent access to any ExtFS (Ext2,Ext3 or Ext4) partition under Mac OS X
Advanced driver engine to guarantee reliable operation and stability even under heavy workload

Unprecedented high level of performance thanks to the Paragon UFSD™ technology

Complete support of Mac OS X 10.5 Leopard, 10.6 Snow Leopard, 10.7 Lion, 10.8 Mountain Lion, 10.9
Mavericks

Advanced support of the HFS Plus file system features to guarantee data consistency (POSIX file attributes,

Hardlinks, Symlinks, Data Fork and Resource Fork, etc.)

Advanced support of the ExtFS file system features to guarantee data consistency (Hardlinks, Symlinks)

Support of Mac OS X extended attributes

Support of non-Roman characters

Supported Media

Ultra high capacity disks (up to 10 TB tested)

IDE, SCSI and SATA/eSATA disks

SSD (Solid State Drive)

Thunderbolt, FireWire (i.e. IEEE1394), USB 1.0, USB 2.0, USB 3.0, ZIP® and Jazz® disks

PC card storage devices (all types of flash memory, etc.)
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Getting Started

In this chapter you will find all the information necessary to get the product ready to use.

Distribution
Paragon ExtFS for Mac OS X™ is distributed in two ways:
e Boxed package from Paragon Software GmbH and resellers
e Downloadable package over the Internet at the company’s web-site

The two contain a standard DMG disk image with an installation package to automatically install and configure the ExtFS
driver.

Thus in order to get the product ready for use, you need to install it first (see Installing the Driver).

If you want to download an update/upgrade of the product, it will be in form of the downloadable installation package.

ExtFS for Mac OS X is a commercially distributed product, which is however can be used
0 with no limitations completely for free during a 10-day trial period. Once it’s over, you

won’t be able to use the product until you activate it through Preferences Pane.

Registration

Paragon Software GmbH provides a wide range of online services through its web-portal - www.paragon-
software.com/support:

e Registration of new users;
e Registration of purchased products for registered users;

e Available around-the-clock downloading center, where registered users can get product updates/upgrades as
well as all the necessary documentation;

e Downloadable free demo versions and open documentation for all users.

o It is recommended to use Safari, Internet Explorer 5+ or any compatible browser.

To Register as a New User
To register as a new user, please do the following:

1. Run an Internet browser and visit the page: www.paragon-software.com/my-account/;

2. Click Create of the Create a Paragon Account section;
3. Fill out the registration form;
4. Click Register.
The most important field in the form is an E-mail address, as it serves as a login to enter the system. Besides your access
password will be sent to this address as well.
To Register a New Product
If you are a registered user and would like to register Paragon ExtFS for Mac OS X, please do the following:

1. Run an Internet browser and visit the page: www.paragon-software.com/my-account/;
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In the Email field of the Authorization section, enter an E-mail used for registration;
In the Password field enter a password received after registration;
Click Sign in;
If the user name and password are valid, you will get to your account;

Click Register new product of the Products section;

N o v ok~ w N

Enter your product serial number in the Serial Number field. You can find it in the product box or obtain from
your reseller. Click Next;

8. On the next page you will be asked to provide some additional data. Also you will need to decide whether you
want to get confirmation on registering the product by E-mail or not. Click Next, and then click Finish.

That is all. The product is now registered.

Trial Version Activation

You can purchase and unlock the product for unlimited use at any moment through Preferences Pane. Normally the
whole procedure requires an active Internet connection and minimal participation from your part. However if you've
got problems with the built-in activator, you can do it manually with the help of our Support Team. Below we’ll consider
both scenarios.

Online activation

1. First you should purchase the product. The easiest way is to use a direct link located on the ExtFS Preferences
Pane:

- Select Applications > System Preferences > ExtFS for Mac OS X;
- Select Info;

- Click on Buy.

800 Paragon ExtFS for Mac ® OS X
[« > ][ Show Al | Q

| Ceneral

Product state
|_| Do not notify me about the trial period expiration

| Buy | Uninstall

Please enter your key and serial number:

Product Key:  Key

Serial Number: | 00000-00000-00000-00000

| Activate |

No new updates available. You are using the latest version.

|_| Do not notify me about updates

User Manual

|E‘l Click the lock to make changes. ()
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2. Asaresult you should have your own product key and serial number. Please paste them to the corresponded
fields, then click on Activate. This info will be sent to our activation server to complete the procedure.

3. If asuccess, you'll get the following notification.

ExtFS for Mac ® OS X

Product has been successfully activated!

| Close |

4. |If you've got problems with the Internet or specifically configured Firewall, you’ll be prompted to manually
activate the product.

ExtFS for Mac ® OS X
Unable to establish connection with the server.

Please make sure you're online and try again. You've
also got the option to activate the preduct manually
by providing a key to our Support Team.

| Offline Activation I[ Close J

Manual activation

5. If having problems with the online activation, please click on Offline Activation to manually activate the
product.

6. Inthe opened dialog you can see the earlier entered serial number of our product and a serial number of your

system. Please get in touch with and pass this information to our Support Team. In return you'll get data to
paste to the corresponded text field. Click on Apply when ready.

800 Offline Activation

To activate the product manually, please send information from the text field below to
our Support Team. In return you will get your personal product key and serial number,

which you should paste to the corresponded text field. When done, click Apply to
activate the product.

Infe to Support Team:

Serial Number : 10110-D27EE-CDC58-B9337
System Serial : 11965E24-B481-51EB-AGDE-7DAA4C2D6FBA

Info from Supoort Team:

| Apply |

Other notification messages

e When providing an incorrect serial number or a product key.

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.



ExtFS for Mac ® QS X

:; - Invalid product key or serial number. Please make

"i-_ .ﬁ sure the information you provide is correct and try
e again.

Close

e When trying to use a serial number already activated on another computer.

ExtFS for Mac ® OS5 X

‘;a ; The provided serial number has already been
% _ﬁ activated. Activation is impossible.
—

Close

e When trying to use a product key from a key generator.

- - ExtFS for Mac ® OS X
W The product key you're trying 1o use has never been
Iﬁ!. < issued by Paragon Software,

System Requirements

To use Paragon ExtFS for Mac OS X, you should install it first. But before that, make sure your computer meets the

following minimum system requirements:

e Operating systems: Mac OS X 10.5 Leopard, 10.6 Snow Leopard, 10.7 Lion, 10.8 Mountain Lion, 10.9 Mavericks

Installing the Driver
To install Paragon ExtFS for Mac OS X, please do the following:
1. Click on the supplied DMG disk image.

2. After the installation package has been extracted you can choose whether to install/de-install the driver or read
the product manual. Click Install ExtFS for Mac® OS X to initiate installation of the driver.

e 00 |~ Paragon ExtFS for Mac ® OS X

SG ParaGgon

[SOFTWARE GROUP

Install Paragon ExtFS for Manual Uninstall Paragon ExtFS
Mac ® OSX for Mac ® OS X
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3. Click Continue on the Welcome page.

8.0.0 Paragon ExtFS for Mac

Paragon ExtFS for Mac

You will be guided through the steps necessary to install this software.

| Quit | | Continue |

4. In order to continue the installation you are to accept all conditions stated in Paragon’s license agreement by
clicking the Agree button. You can also save or print the agreement by using the appropriate buttons. Click
Continue when ready.
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ALAN Paragon ExtFS for Mac

Software License Agreement

End User License Agreement
between

PARAGON Software GmbH,
Heinrich-von-Stephan-5tr. 5 ¢, 79100 Freiburg, Germany,

and

You, as end user

§ 1 Scope of this Agreement

The software product accompanying this End User License Agreement ('Software’} and all
affiliated materials, including program descriptions and instruction manuals
('Documentation'), are copyrighted. Scope of this agreement is the licensing of the
Software and Documentation to You, as the 'user'.
PARAGON reserves all rights not expressly granted.

§ 2 Extent of Use / User Duties

1. PARAGON grants the User a simple, non-exclusive and temporally unrestricted right to
use the Software and the Documentation. Your rights in the Software and the

Ny WY P TSP W [ YRS T WA T T ¥ P N, JOT A P

| Save... | | Disagree | | Agree |

| Quit | | Continue

5. Next you are to provide a password of a user with the administrator privilege.

P Install Paragon ExtFS for Mac ® OSX wants to
make changes. Type your password to allow

ﬁ this.

Name: | John Doe

Password: ssssssss

(?7) ICanceII[ OK J

6. Monitor the installation progress.
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000 Paragon ExtFS for Mac

Paragon ExtFS for Mac

You will be guided through the steps necessary to install this software.

Optimizing system for installed software...

7. Finally click Restart to restart the computer and complete the product installation.

0.0.0 Paragon ExtFS for Mac

eon System Preferences

| 4 » || ShowAll |

Personal

v} 2 . P
IS g2 o Q
General Desktop & Mission Language Security Spothght  Notifications
Screen Saver Control & Text & Privacy

Hardware

- O

CDs&O0VDs  Displays Keyboard Trackpad  Print&Scan  Soued

Internet & Wireless

8 O 0

=

ICloud Mail, Contacts Bluetooth
& Calendars

System

® @ © 4

Time Machine Accessibility  Startup Disk

N
e Date & Time Software
Other is Update

205

ExtFS for
Mac OS X

[ Restart J
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Using the Driver

Once the driver has been installed you obtain full read/write access to any type of ExtFS as if it's Mac OS X-native.

Before installing the Paragon driver After installing the Paragon driver

Disk Insertion - Ext2Fs
o The disk you inserted was not readable by this computer. 3;'; Modified: Today at 5:32 PM

P Spotlight Comments:
( Initialize... ) ( Ignore ) G—m—) ¥ General:

Kind: Volume
In case you connect any Ext2, Ext3 or Ext4 Created: Today at 5:30 PM
formatted disk you can see the message above. Modified: Today at 5:32 PM
Format: Extended Filesystem
Capacity: 27.5 GB
Available: 26.6 GB
Used: 925.8 MB on disk (970,780,672
bytes)

Label: X B R _UESBES

7] Shared Folder

P More Info:
» Name & Extension:
¥ Preview:

¥ Sharing & Permissions:

You can read and write

You can now carry out any operation on an ExtFS volume, like:

e Transfer data;

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.



13
000 L Ext2Fs (o)

ey E=(oj~ [(o](%-] Q

¥ DEVICES

2 MacOsX10.5.4 . !;

lost+found Audio

» SHARED

¥ PLACES
B Desktop
£ user
ﬁ Applications

Copying 3 items to "Ext2Fs”
[} Documents

e @
il =

» SEARCH FOR 201.2 MB of 5.25 GB - About 10 minutes

1 of 2 selected, 26.48 GB available v
e Modify data;

¥ DEVICES
) Mac0sX10.5.4

lost+found
» SHARED

¥ PLACES
4 Desktop
£ user
/N Applications
[} Documents

» SEARCH FOR

e Delete data;

lost+found
» SHARED
i Momopm Get Inf
et Info

g e Compress “My Projects”

Py Applicat Duplicate

5 Make Alias
» SEARCH FOR Copy “My Projects”

Clean Up Selection

R Py >

Just whatever you feel like doing.

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.
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Configuring the Driver

Paragon ExtFS for Mac OS X is very flexible and can be easily set up either with the help of a graphical interface or from

the command line.

Driver Setup with Graphical Interface
To set up the driver, please open the ExtFS Preferences Pane: Applications > ExtFS for Mac® OS X > ExtFS Preferences
or Applications > System Preferences > ExtFS for Mac OS X.

e oo Paragon ExtFS for Mac @ 0S5 X
[« » ][ ShowaAll | Q

Available ExtFS partitions:
—1 EXT4_HD

465 Cb Set as startup

% Click the lock 1o make changes. ( ? |

In the opened window you can see a list of available ExtFS partitions (if any) on the left. Select an ExtFS partition on the
right and click the Set as Startup button to start it up next time you launch the computer if necessary.

Extra Functionality

Besides providing full read/write access to ExtFS partitions under Mac OS X, our driver offers a number of additional

features:

1. Check/Repair ExtFS Volumes. During installation of our driver, the setup wizard automatically adds to Mac OS X
Disk Utility the possibility to check integrity and fix errors on any type of ExtFS. To do that, please follow the
steps below:

e Launch Disk Utility: Applications > Utilities > Disk Utility;
e Select an ExtFS volume from the list of available partitions on the left;
e Click on the First Aid tab at the top of the window;

e Click on the Verify Disk button to check it for integrity or the Repair Disk button to fix errors (if any).

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.
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800 EXT4 _HD
404 o ENETE =
e - - — = = 3
Verify Info Burn Unmount Eject Enable Journaling Mew Image Convert Resize Image Log
First Aid [EIEE RAID = Restore
{4 Time Machine HD asisoida )
L_.EIT'me Machine HD If Repair Disk is unavailable, click Verify Disk. If the disk needs repairs, you'll be given
L_.:l 500,11 GB ST9500420A5... instructions for repairing the disk from the Recovery HD.
7 Macintosh HD

If you have a permissions problem with a file installed by the OS X installer, click Repair
[ 500,11 GB 5T9500420A5... Disk Permissions.

B EXT4_HD

@Shnw details Clear History
Verify Disk Permissions | Werify Disk |
Repair Disk Permissions | Repair Disk |
=11 Mount Point | VMolumes/EXT4 HD Capacity : 499,76 GB (499 763 BB8 128 Bytes)
b= Format : Extended Filesystem 4 Available : 483,9 GB (483 903 954 944 Byres)
Owners Enabled : No Used : 15,86 GB (15 859 933 184 Bytes)
- Mumber of Folders : 0 Number of Files : 0

You can also carry out these operations from the command line:
e Launch the command line: Applications > Utilities > Terminal,;

o Type in fsck_ufsd to get help.

aclsx1B-F-4-Intel :~ user$ fsck_ufsd_ExtFS

sck_ufsd_ExtFS (Compiled on Oct 2 2088 17:14:26)

sage: fsck_ufsd_ExtFS {(-n | -v) ...
fack_ufsd_ExtFS -n device - verify disk, but don't repaiy
fsck_ufsd_ExtFS -y device - repaoir disk

Use fsck_ufsd —n device to check disk integrity;
Use fsck_ufsd —y device to fix disk errors

2. Format ExtFS Volumes. You can format ExtFS volumes under Mac OS X from the command line. To do that,
please follow the steps below:

e Launch the command line: Applications > Utilities > Terminal;

o Type in diskutil to get help.

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.
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MocOsR18-5-4-Tntel:~ user} diskutil

Disk Utility Tool

Utility to manage local disks and volumes.

Most options require root access to the device

Usage: diskutil =verbs «optionss
<verb= is one of the following:
list (List the partitions of a disk)
info[rmation] {Get information on a specific disk or partition)
listRAID (List RAID-zsets and members)
u[n]mount (Unmount o single volume)
unmountDisk {Unmount on entire disk (all volumes))
eject {Eject a disk)
mount. (Mount a single volume)
mountDisk (Mount an entire disk (all mountable wolumes))
enabledournal {Enoble HFS+ journaling on o mounted HFS+ volume)
dizabledournal (Disable HFS+ journaling on a mounted HFS+ volume)
rename [Vo lume] (Rename a volume)
verifyYolume (Verify the file system dato structure of a volume)
repairiolume (Repair the file system dota structure of o volume)
verifyDisk (Synonym for verifyVolume)
repairDisk {Synonym for repairtolume)
verifyPermizsions {Yerify the permissions of o volume)
repairPermizsions (Repair the permissions of a volume)
repair0S9Permissions (Repair the permissions for the currently-selected

Clossic boot wolume)

eraseDisk {Erase on existing disk, removing all volumes)
eraseyo lume (Erase an existing volume)

Use diskutil eraseVolume UFSD "Disk Label" device to format the required partition to ExtFS.

There is no need to use inverted commas if label of your ExtFS disk contains just one word.

Besides, during installation of our driver, the setup wizard automatically adds to Mac OS X Disk Utility the
possibility to format ExtFS volumes as well, but only for 10.5 Leopard and later:

e Launch Disk Utility: Applications > Utilities > Disk Utility;

e Select a partition you need to format to ExtFS from the list of available partitions on the left;
e (Click on the Erase tab at the top of the window;

e Select Extended Filesystem from the popup list;

e Type in a new volume label (irrelevant parameter used for notification purposes);

e Click on the Erase button to format the partition.

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.
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— - First Aid F:!.EE_.'_! RAID = Restore
[ Time Machine HD l )
(=1 Time Machine HD To erase all data on a disk or volume:
;___';5{10,11 GB 5T9500420A5... 1 Select the disk or volume in the list on the left.
= . 2 Specify a format and name.
{4 Macintosh HD 3 If you want to prevent the recovery of the disk's erased data, click Security

[ 500,11 GB 5T9500420A5...

Options.

i EXT4_HD 4 Click Erase.
To prevent the recovery of previously deleted files without erasing the volume, select a
volume in the list on the left, and click Erase Free Space.

Format: | Extended Filesystem 4

Name: |EXT4_HD

| Erase Free Space... | Security Options... | | Erase...

Mount Point | VMolumes /EXT4 HD Capacity : 499,76 GB (499 763 B8 128 Bytes)

.: '.-'E- Format : Extended Filesystem 4 Available : 483,59 GB (483 903 954 944 Bytes)
Owners Enabled : No Used : 15,86 GB (15 859 933 184 Byres)
_} MNumber of Folders : 0 Mumber of Files : 0

Typical Application Cases

You might face various situations where Paragon ExtFS for Mac OS X will be the most preferable way out. Let’s just
consider a little closer two of them.

1. You've got at the disposal a dual-boot system of Mac OS X and Linux and it will be really convenient to get a full-
fledged access (read/write) to Windows ExtFS partitions under Mac OS X. To tackle the issue, please follow the
steps below:

e Start up your Mac OS X;
e |Install Paragon ExtFS for Mac OS X;

e Reboot you computer into Mac OS X once again;

e Enjoy ExtFS under Mac OS X.

2. You need to transfer data (files over 4GB in size) from your Mac PC to a Linux-based computer using an external
hard drive. FAT32 file system that is supported by both systems cannot be used as it doesn’t support files over
4GB. To tackle the issue, please follow the steps below:

e Start up your Mac OS X;

e |Install Paragon ExtFS for Mac OS X;

e Reboot you computer into Mac OS X once again;
e Connect an external drive to Mac PC and format it to ExtFS;

e Copy files you need from your Mac PC to the external drive;

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.



18
e Connect the external drive to a Linux PC;

e Copy files from the external drive to the Linux PC.

3. You need to read or modify files stored on an external or internal (local) hard drive with Linux extended file
system from your Mac PC. To tackle the issue, please follow the steps below:

e Start up your Mac OS X;

e Install Paragon ExtFS for Mac OS X;

e Connect an external drive with Ext2, Ext3 or Ext4 FS partitions to Mac PC (if any);
e Reboot you computer into Mac OS X once again;
e Read or modify files stored on the hard disk from your Mac PC.

4. You need to extend the set of used file systems to store your data on the most popular file systems of the most
popular operating systems and don’t worry where to save your data:

e Start up your Mac OS X;

e |Install Paragon ExtFS for Mac OS X;

e Reboot you computer into Mac OS X once again;

e Enjoy ExtFS under Mac OS X.

5. As a professional using Apple to produce video you need to use the cheapest methods to distribute Digital
Cinema Package (DCP) materials. Just install the driver that enables the ability to read from and write to (and
even format) Ext formatted drive. ExtFS is the file system format used on USB 2.0 DCP distribution hard drives
preferred by the Digital Cinema distribution facilities:

e Start up your Mac OS X;

e |nstall Paragon ExtFS for Mac OS X;

e Connect an external drive with Ext2, Ext3 or Ext4 FS partitions to Mac PC;
e Reboot you computer into Mac OS X once again;

e Write to or read DCP materials stored on the hard disk from your Mac PC.

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.
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Updating the Driver

By default, Paragon ExtFS for Mac OS X automatically checks company’s website for available updates once a day. You
can force this checkup at any moment by using the Check for Updates... option of the ExtFS Preferences Pane.

If a new version of the driver has been found, you will be prompted to install it.

800 Software Update

A new version of Paragon ExtF5 for Mac is available!
% Paragon ExtF5 for Mac 9.2.536 is now available—you have 9.2.74. Would you like to

download it now?

Release Notes:

Version 9.2.536
Release Date: 12 September 2013

What's new:

= Brand Mew Installer
» Software Updater Center

To learn more about this version, please visit
product homepage:
http://www.paragon-software.com/home/extfs-mac

| Skip This Version | - Install Update

There are several actions you should do to update the driver:
1. Click Install Update to initiate the update process.

Updating Paragon ExtFS for Mac

Downloading update...

77 KB of 8.5 MB | Cancel |

2. Next you are to provide a password of a user with the administrator privilege.

N Paragon Updater wants to make changes.

- L. Type your password to allow this.
S

Name: John Doe

{ |
Password: ssssssss

7 ICanceII[ oK ]

3. Once the update process is over, click OK.
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Updating Paragon ExtFS for Mac

Installing

The software was successfully installed. @

If you don’t want our product to automatically check for updates, please mark the
corresponding option in the ExtFS Preferences Pane.

Copyright© 1994-2013 Paragon Software GmbH. All rights reserved.
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De-installing the Driver
To de-install Paragon ExtFS for Mac OS X, please do the following:
1. Open the installation package by clicking on the supplied DMG disk image.

2. After the installation package has been extracted click Uninstall ExtFS for Mac® OS X to initiate the de-
installation process.

e 00 — Paragon ExtFS for Mac ® OS5 X

F 4 1 of 3 selected = p—

SG ParaGgon

[SOFTWARE GROUP]

1 i L
- = s
POy
Install Paragon ExtFS for Manual Uninstall Paragon ExtF5
Mac & 05X for Mac ® OS5 X
— Paragon ExtFS for Mac @ OS X » g Uninstall Paragon ExtF5 for Mac @ 05 X

3. The setup wizard will ask confirmation before removing the driver from the system, so please click the Uninstall
button.

800 Uninstall ExtFS for Mac & 05 X

Are you sure you want to uninstall

P
6 Restart will be required

[ Cancel [ [ Uninstall ]

4. Next you are to provide a password of a user with the administrator privilege.

7N Uninstall Paragon ExtFS for Mac ® OS X wants
to make changes. Type your password to

' e allow this.

Name: 'DS X User

Password: sesessess

| Cancel | [ OK

5. Click OK to finish the de-installation process.

You can also de-install the product through the ExtFS Preferences Pane.
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Contacting Paragon Software GmbH

If you have any questions about the company products, please do not hesitate to contact Paragon Software GmbH.

Service Contact

Visit Paragon GmbH web site WWWw.paragon-software.com

Registration & updates web-service WwWw.paragon-software.com/support

Knowledge Base & Technical Support kb.paragon-software.com

Pre-sale information sales@paragon.software.com

at the present time: English, German, French and Russian. We are really sorry for possible

o Unfortunately, the company can only provide technical support in the following languages
inconvenience.
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Glossary

Hard Link is a reference, or pointer, to physical data on a storage volume. On most file systems, all named files are hard
links. The name associated with the file is simply a label that refers the operating system to the actual data. As such,
more than one name can be associated with the same data. Though called by different names, any changes made will
affect the actual data, regardless of how the file is called at a later time. Hard links can only refer to data that exists on
the same file system.

HFS Plus File System (HFS or Mac OS Extended) is an updated version of HFS (Hierarchical File System) and is applied
nowadays as the primary file system for Macintosh computers. Unlike HFS it supports much larger files (block addresses
are 32-bit length instead of 16-bit) and uses Unicode (instead of Mac OS Roman) for naming the items (files, folders).
Besides it permits filenames up to 255 UTF-16 characters in length, and n-forked files, though almost no software takes
advantage of forks other than the data fork and resource fork. One of the crucial improvements of this file system is of
course the possibility to use a full 32-bit allocation mapping table that resulted in much less wasted space (and more
files).

Ext2 File System is a file system for the Linux OS. It was initially designed as a replacement for the extended file system
(ext). Although ext2 is not a journaling file system, its successors, Ext3/Ext4 FS, provide journaling and is almost
completely compatible with ext2.

Resource Fork is a construct of the Mac OS operating system used to store structured data in a file, alongside
unstructured data stored within the data fork. A resource fork stores information in a specific form, such as icons, the
shapes of windows, definitions of menus and their contents, and application code (machine code).

Symbolic Link (Symlink or Soft Link) consists of a special type of file that serves as a reference to another file or
directory. Unlike a hard link, which points directly to data and represents another name for the same file, a symbolic link
contains a path which identifies the target of the symbolic link. Thus, when the user removes a symbolic link, the file to
which it pointed remains unaffected. Symbolic links may refer to files even on other mounted file systems.

UFSD™ (Universal File System Driver) technology developed by Paragon Software provides full read/write access to the
so-called popular file systems (NTFS, FAT16/32, Ext2/Ex3FS, etc.) under operating systems that cannot do it by default
(e.g. NTFS for Linux, Ext2/Ex3FS for Windows, etc.).

This technology is based on the direct access to physical drives and buffered Input/Output access, that is why it makes it
possible to process unsupported partitions (browse contents, read and modify files, copy and create new files and
folders, etc.) while keeping an acceptable level of performance.
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