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Partition Offset Information

Partition Offset Information is a simple, single file Windows utility you can run to read and display the
starting LBA for every partition. This tool detects disk drives that report themselves as large sector
drives, typically 4KiB sectors, and analyzes the starting sector of a partition to see if the logical file
system clusters are aligned to the disk drive or not. The Partition Offset Information utility was written
in 2005 when Seagate Technology developed disk drives with 1KiB sectors. These drives were never
released to standard distribution.

References

For a complete description of the characteristics of 4K Industry adoption of Large Sectors please refer to
T13/1699-D Revision 6 (ATA-8 ACS), Annex E. Additional information is available at
http://www.bigsector.org.

For information about File Systems and Clusters, please refer to some of the numerous online articles on
the subject. Search on —file system cluster size — for a typical selection of articles.

QUICK 4K FAQ

What is 4K Sector?

Large-sector describes using a sector-size of 4096 bytes instead of 512 bytes per sector. To the host, the
drive still has 512 byte sectors and no modifications to the BIOS/OS are needed at this time to address
the data on the hard drive.

Why does the industry need to transition to 4K sectors?

Larger capacities per disk (areal density) have created a need for more format-efficiency (the ratio of
data to non-data) on disks. Using 4096 bytes per sector allows for more data versus sector overhead
(servo, address marks, ECC, etc) per byte, allowing the Hard Drive vendors to increase the capacity of a
given disk by ~ 10%

Industry transition plans.

By Jan 2011, all hard disk drive (HDD) manufacturers will be supplying 4K drives. All software and
industry manufacturing facilities must be capable of supporting 4K HDDs. Since the HDD looks like a
512byte drive to the host, the only real ramification is the performance impact of any misaligned writes
on data partitions that are not 4K-friendly.

Why the need to align partitions in a 4K-sector drive?

The straight answer is to avoid performance penalty. As much as possible we want every partition to
start with LBA offset that is aligned to drives physical 4k-sector to reduce the performance impact.
Writes to the disk that are not "aligned" (written on modulo-8 sector counts) will require the HDD to
first read up the original 4096 bytes, then merge the new write data with the existing 4096 bytes that
are not changed, and then write that whole block of 4096 back to the disk. This causes an approximate
15-20ms excess overhead per write command that is not aligned properly. The only impact seen is
during random write commands. There is no performance degradation when performing reads.

Which OS are affected by 4K sector?
Even though all operating systems will be seeing 512 byte sectors through the use of emulation
technology on the drive controller only Windows Vista and Windows 7 are 4K sector-aware, meaning
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they will automatically align the data partitions on 4K byte sectors boundaries, matching the hard drive's
physical sector layout. Linux and Mac OS are also 4ksector -aware.

Windows XP doesn't have this 4K awareness, and since the OS creates the first partition at LBA sector
number 63 (common case), all following data-clusters will be misaligned, causing a noticeable
performance impact. Each write process will now cause a Read-Modify-Write that introduces additional
latency due to the required additional rotation of the hard drive. Drive imaging/cloning software will
also be affected by partition misalignment in some cases if the software itself is not 4K-aware.

How to check if a partition is aligned?

Seagate has created a simple Windows utility, Partition Offset Information, to read and display the
starting LBA for every partition. This tool can analyze the starting sector of a partition if it is misaligned
or not.

In the example below, drive C: is a generic drive (ST9160823AS) with 512 bytes per sector. Drives F:, G:
and H: are logical drives, all on the ST32000540AS which has a 4096 byte (4KiB) sector size and an
Alignment of 0.

(& partition Offset Information E|
Drive | Drv Mo | Dirivve Marme | Qiffset |
C. 0 STIEO02345 63
Frooo 1 573200054045 18163856
G 1 573200054045 18374656
H: 1 573200054085 376771120

Device Information rz|
Dirive M arme Alignment | Phys Sector Size |
STA16082345 A1z
ST3200054045 1] 4096
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If the alignment on the ST32000540AS was 1, instead of 0, the display would look like this:

(& partition Offset Information E'
Drive | Drv Mo | Dirivve Marme | Qiffset |
C. 0 STIEO02345 63
L 573200054045 18163856
Y G 573200054045 18374656
P H 1 573200054085 376771120

Device Information rz|
Dirive M arme Alignment | Phys Sector Size |
STA16082345 A1z
ST3200054045 1 4096

Notice the the RED exclamation marks. These marks indicate that the Logical Volumes (drive letters) in
this partitioning arrangement are not aligned with the physical sectors on the disk drive. Normal 4K disk
drives will ship with Alignment 0. Drives with Alignment 1 and not typical and the example above is
shown only for comparison purposes.

It is important to understand that the drive operates with the same reliability, but just a little bit slower
when WRITING to the drive. It runs the same when READING which accounts for the majority of activity
on a disk drive.
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Partition Offset Information
End User License Agreement

THIS IS A LEGAL AGREEMENT (*AGREEMENT”) BETWEEN YOU AND SEAGATE TECHNOLOGY,
LLC (“LICENSOR"). PLEASE READ THIS AGREEMENT CAREFULLY. BY CLICKING THE "I
ACCEPT" BUTTON OR TAKING ANY STEP TO DOWNLOAD, SET-UP, INSTALL OR USE THIS
SOFTWARE, YOU AGREE, ON BEHALF OF YOURSELF AND YOUR COMPANY, IF THE SOFTWARE
IS TO BE USED FOR BUSINESS PURPOSES, (COLLECTIVELY “LICENSEE”), TO BE BOUND BY
ALL OF THE TERMS AND CONDITIONS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO
THESE TERMS AND CONDITIONS, CLICK “lI DO NOT ACCEPT” AND YOU WILL NOT BE
PERMITTED TO DOWNLOAD THE SOFTWARE OR IF YOU RECEIVED A CD CONTAINING THE
SOFTWARE, RETURN THE SOFTWARE TO LICENSOR.

1. License Grant. Licensor grants to Licensee a worldwide, nonexclusive, nontransferable, royalty free
license to use the Partition Offset Information software (the “Software”) with Seagate and Maxtor
branded disc drives only. Licensee is permitted to make a single copy of the Software for backup
purposes. Except as expressly authorized above or as permitted by applicable law, Licensee will not:
copy, in whole or in part, Software or any related documentation; modify the Software; reverse compile,
reverse engineer, disassemble or reverse assemble all or any portion of the Software; rent, lease,
license, sublicense, distribute, transfer or sell the Software; or create derivative works of the Software.
Licensee obtains no rights in the Software except those given in this limited license.

2. Ownership. The Software, any related documentation and all intellectual property rights therein are
owned by Licensor, its affiliates and/or its suppliers. The Software is licensed, not sold. Copyright laws
and international copyright treaties, as well as other intellectual property laws and treaties, protect the
Software. Licensee will not remove, alter or destroy any copyright, proprietary or confidential notices
placed on the Software or any related documentation. Licensee agrees that aspects of the Software,
including the specific design and structure of individual programs, constitute trade secrets and/or
copyrighted or patented material of Licensor, its affiliates and/or its suppliers. Licensee agrees not to
disclose, provide, or otherwise make available such trade secrets or material in any form to any third party
without the prior written consent of Licensor. Licensee agrees to implement reasonable security
measures to protect such trade secrets and material.

3. NO WARRANTIES. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW AND
SUBJECT TO ANY STATUTORY WARRANTIES THAT CANNOT BE EXCLUDED, THE SOFTWARE
AND ANY RELATED DOCUMENTATION ARE PROVIDED TO LICENSEE "AS IS." LICENSOR
MAKES NO WARRANTIES, EXPRESS OR IMPLIED, AND EXPRESSLY DISCLAIMS AND EXCLUDES
TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW ALL REPRESENTATIONS, ORAL
OR WRITTEN, TERMS, CONDITIONS, AND WARRANTIES, INCLUDING, WITHOUT LIMITATION,
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE,
SATISFACTORY QUALITY AND NONINFRINGEMENT. WITHOUT LIMITING THE ABOVE,
LICENSEE ACCEPTS THAT THE SOFTWARE MAY NOT MEET LICENSEE'S REQUIREMENTS,
OPERATE ERROR FREE, OR IDENTIFY ANY OR ALL ERRORS OR PROBLEMS, OR DO SO
ACCURATELY. LICENSEE USES THE SOFTWARE AT HIS/HER OWN RISK. This Agreement does
not affect any statutory rights Licensee may have as a consumer.

4, EXCLUSION OF CONSEQUENTIAL AND OTHER DAMAGES. TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAW, IN NO EVENT WILL LICENSOR, ITS AFFILIATES OR ITS
SUPPLIERS BE LIABLE TO LICENSEE, LICENSEE'S CUSTOMERS, OR OTHER USERS, FOR
DAMAGES OF ANY KIND INCLUDING, WITHOUT LIMITATION, DIRECT, CONSEQUENTIAL,
SPECIAL, INCIDENTAL, OR INDIRECT DAMAGES OF ANY KIND ARISING OUT OF THE LICENSE
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OF, USE OF, OR INABILITY TO USE THE SOFTWARE (INCLUDING, WITHOUT LIMITATION, DATA
LOSS OR CORRUPTION, ECONOMIC LOSS, LOSS OF ACTUAL OR ANTICIPATED PROFITS, LOSS
OF CONFIDENTIAL INFORMATION, BUSINESS INTERUPTION, LOSS OF PRIVACY, FAILURE TO
MEET ANY DUTY OF REASONABLE CARE OR NEGLIGENCE) EVEN IN THE EVENT OF THE
FAULT, TORT, STRICT LIABILITY, BREACH OF CONTRACT, BREACH OF STATUTORY DUTY OR
BREACH OF WARRANTY OF LICENSOR, ITS AFFILIATES OR SUPPLIERS AND EVEN IF
LICENSOR, ITS AFFILIATES OR ITS SUPPLIERS HAVE BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES OR SUCH DAMAGES WERE FORESEEABLE. SOME JURISDICTIONS DO NOT
ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTIAL OR CONSEQUENTIAL DAMAGES SO
THE ABOVE EXCLUSION OR LIMITATION MAY NOT APPLY.

5. LIMITATION OF LIABILITY. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, IN
NO EVENT WILL LICENSOR’S LIABILITY EXCEED THE LICENSE FEE PAID BY LICENSEE OR
US$5.00, WHICHEVER IS GREATER. THIS LIMITATION OF LIABILITY AND RISK IS REFLECTED IN
THE PRICE OF THE SOFTWARE. NOTWITHSTANDING THE FOREGOING, NOTHING IN THIS
AGREEMENT SHALL EXCLUDE OR LIMIT LICENSOR'S LIABILITY TO LICENSEE FOR ANY
LIABILITY THAT CANNOT, AS A MATTER OF APPLICABLE LAW, BE EXCLUDED OR LIMITED.

6. INDEMNIFICATION. BY ACCEPTING THIS AGREEMENT, LICENSEE AGREES TO INDEMNIFY
AND OTHERWISE HOLD HARMLESS LICENSOR, ITS OFFICERS, EMPLOYEES, AGENTS,
SUBSIDIARIES, AFFILIATES, SUPPLIERS AND OTHER PARTNERS FROM ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES ARISING OUT
OF, OR RELATING TO, OR RESULTING FROM LICENSEE’'S USE OF THE SOFTWARE OR ANY
OTHER MATTER RELATING TO THE SOFTWARE.

7. Termination. Licensor may immediately terminate this Agreement and the license granted hereunder if
Licensee fails to comply with the terms and conditions of this Agreement. Upon such termination,
Licensee must immediately cease using the Software, destroy or delete all copies of the Software and
upon the request of Licensor, certify the destruction or deletion of the Software. Licensee may terminate
this Agreement and the license granted hereunder at any time by destroying or deleting all copies of the
Software. ALL DISCLAIMERS, LIMITATIONS OF LIABILITY AND ANY OTHER PROVISIONS
INTENDED TO SURVIVE TERMINATION WILL SURVIVE ANY TERMINATION AND CONTINUE IN
FULL FORCE AND EFFECT.

8. International Trade Compliance. The Software and any related technical data is subject to the
customs and export control laws and regulations of the United States ("U.S.") and may also be subject to
the customs and export laws and regulations of the country in which the download is contemplated or CD
containing the Software is acquired. Further, under U.S. law, the Software and any related technical data
may not be sold, leased or otherwise transferred to restricted countries, or used by a restricted end-user
or an end-user engaged in activities related to weapons of mass destruction including, without limitation,
activities related to designing, developing, producing or using nuclear weapons, materials, or facilities,
missiles or supporting missile projects, or chemical or biological weapons. Licensee acknowledges that it
is not a citizen, national, or resident of, and is not under the control of the government of Cuba, Iran,
North Korea, Sudan or Syria, and that Licensee will not download or otherwise export or re-export the
Software and any related technical data directly or indirectly to the above mentioned countries nor to
citizens, nationals, or residents of those countries. Licensee will comply with all applicable export, re-
export and foreign policy controls and restrictions imposed by the United States and will take the
necessary actions and precautions to ensure that it complies with all such laws or regulations.

9. Governing Law. The laws of the State of California, United States, without regard to conflicts of laws
principles, govern this Agreement. If applicable law does not permit the parties to agree to the governing
law, the laws of the country in which Licensee downloads or acquires the Software govern this
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Agreement. To the extent permitted by applicable law, any dispute arising under this Agreement or
relating to the Software shall be resolved by a court of proper jurisdiction in Santa Clara County,
California, United States. Licensee and Licensor irrevocably submit to the jurisdiction of such courts and
waive any and all objections to jurisdiction a party may have under applicable law. Notwithstanding the
foregoing, if the Software is downloaded or acquired in the People’s Republic of China, any dispute
arising under this Agreement or relating to the Software shall be resolved by binding arbitration, held in
Santa Clara County, California, United States, under the Judicial Arbitration and Mediation Services
(JAMS) International Arbitration Rules.

10. Legal Effect. This Agreement describes certain legal rights. Licensee may have other rights under
applicable law. This Agreement does not change Licensee’s rights under applicable law if such laws do
not permit the Agreement to do so.

11. Miscellaneous. This Agreement constitutes the entire agreement between Licensor and Licensee
and governs Licensee’s use of the Software, superseding any prior agreement between Licensor and
Licensee relating to the subject matter hereof. Any change or modification to this Agreement will only be
valid if it is in writing and signed on behalf of Licensor and Licensee. A failure by either party to enforce its
rights under this Agreement is not a waiver of those rights or any other rights it has under this Agreement.
The parties disclaim the application of the United Nations Convention on the International Sale of Goods.
The terms of this Agreement are severable. If any term is unenforceable for any reason, that term will be
enforced to the fullest extent possible, and the Agreement will remain in effect. The Software and any
related technical data are provided with restricted rights. Use, duplication, or disclosure by the U.S.
Government is subject to the restrictions as set forth in subparagraph (c)(1)(iii) of DFARS 252.227-7013
(The Rights in Technical Data and Computer Product) or subparagraphs (c)(1) and (2) of 48 CFR 52.227-
19 (Commercial Computer Product — Restricted Rights), as applicable. To the extent permitted by
applicable law, Licensee may not assign this Agreement, and any attempted assignment will be null and
void. Seagate, the Seagate logo, and other Seagate and Maxtor names and logos are the trademarks of
Seagate Technology LLC or its affiliates.

12. Contact Information. Any inquiries regarding this Agreement or the Software may be addressed to
Licensor at 920 Disc Drive, Scotts Valley, California, USA, 95066, or www.Seagate.com.

Revised 04-06-2007
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