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Introduction

For optimal performance when working with PS Segiesip volumes accessed by Windows
hosts, it is recommended that you configure diskitians to begin on sector boundaries that are
divisible by 64K (that is, evenly divisible by 6558ytes or 128 sectors), matching the default
PS Series storage array RAID stripe segment stas.improves volume and overall group
performance, especially in random 1/O workloadshsag found with Microsoft Exchange and
SQL Server.

Windows file systems have an internal structuréedahe master boot record (MBR). The
partition table in the MBR contains the Relativet®es field which has a default value (63)
specifying the offset from the beginning of thekdis the beginning of the first partition,
counting by sectors.

For disks that report more than 63 sectors pektthis causes the default starting sector to be
the 64" sector. Therefore, when programs transfer date fimm these disks, allocations will
begin at a sector other than the starting sectarRAID stripe, resulting in a misalignment.
Ideally, to align with the PS Series array RAIOm#rsegment size, the default starting sector
should be the 129th sector.

Such misalignments can defeat array performandmizations designed to avoid crossing
RAID stripe boundaries within individual I/O reqesSpecifically, performance suffers for
random I/O loads. Microsoft provides two utiliti€diskPar and DiskPart that allow you to obtain
and set partition information.

This Technical Report is divided into two discrséetions. Readers who are running Windows
Server 2003 SP1 or later will follow the DiskPambg@edure in the first section. Readers using
earlier versions of Windows Server will follow tBéskPar procedures in the second section. The
difference in these programs is DiskPart aligmerstated in kilobytes, where DiskPar aligment
is stated in sectors (512 bytes).
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Section 1: DiskPart (Windows Server 2003 SP1 or lat er)

Follow this procedure to align disk sectors usingkPart. It assumes that the disk you are
aligning is a basic disk with all partitions delkteDiskpart states alignments in kilobytes.

Warning: If you use the DiskPart command on a partitionet,cill data on the disk will be lost.
To correct disk sector alignment on an in-use panted disk, you must back up the volume, stop
all applications accessing the volume, and use Bigkager to delete the partitions. Then, you
can repartition the disk. After repartitioning tthisk, restore the volume from the backup.

1. Open a command prompt. In the command window, riskFEart. You should see a
DISKPART> command prompt.

2. At the DISKPART> command prompt, type LIST DISK gmss Enter. A list of the disks
attached to this server appears.

Note: If the disk you want to align is not visible irigHist, use the Disk Management shap-in to
confirm the drive’s existence and availability.

3. At the DISKPART> command prompt, type SELECT DISKaXd press Enter. X is the
number of the disk you wish to align. A messagécegs that DISK X is now selected.

Warning: You are about to align the disk. Unlike DiskPaiskPart does not provide a way to
view the existing sector alignment. Step 4 will inethe alignment process.

4. Atthe DISKPART> command prompt, type CREATE PARION PRIMARY ALIGN=64
and press Enter. The alignment process begins.

5. At the DISKPART> command prompt, type ASSIGN LETTE®RIVE LETTER> and
press Enter. For example, to assign drive lettgroQ,would type ASSIGN LETTER=Q.

6. Type EXIT to exit the DiskPart utility. The followg example shows steps 2 through 6.

DISKPART> LIST DISK

Disk ### Status Size Free Dyn Gpt
*Disk 0 Online 16 GB 8033 KB

Disk 1 Online 4095 MB 4095 MB

DISKPART> SELECT DISK 1
Disk 1 is now the selected disk.

DISKPART> CREATE PARTITION PRIMARY ALIGN=64
DiskPart succeeded in creating the specified partit ion.

DISKPART> ASSIGN LETTER=Q
DiskPart successfully assigned the drive letter or mount point.

DISKPART> EXIT
Leaving DiskPart...

7. Format the partition as an NTFS patrtition.
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Section 2: DiskPar (earlier versions)

There are two procedures in this section. The dinstvs you how to find and install DiskPar. The
second uses DiskPar to align the disk sectors.

Note: You will need access to the Windows 2000 Resokirceompanion CD-ROM to install
DiskPar.

Installing DiskPar

1. Locate and install the DiskPar utility on the Wiman2000 Resource Kit companion
CD-ROM under the ENGLISH/W2KRESKIT directory.

In the ENGLISH/W2KRESKIT directory, click on setege to run the Windows installer.

After accepting the end-user license agreemeneatefing your user information, select a
Custom installation.

4. Select the Performance Tools option and instalktitée feature.

i'§ Microsoft Windows 2000 Resource Kit Setup Wizard li x|
Custom Installation AR
Click the options below to check free disk space or to change the installation
location.
e 5 . — Description
B E_‘] Windows Resource Kit -

- = ~ | Tool Documentation Performance Tools

=3 ~ | Deployment Tools
(=3 ~ | Computer Management T
(=3 ~ | Metwork Management Tc

(=3 ~ | Diagnostic Tools This feature will be installed on the local

=3 ~| File & Disk Taols hard drive

=R} Performance Tools:

=~ Debug Tools This feature requires 868KE on your hard
(= = | Desktop Tools drive.

=3~ | Remote Administration Sc ¥
< | B

Installing destination:
C:\Program Files'Resource Kith

Browse | QiskSpacel

< Back I Mext > I LCancel |

Figure 1: Install Performance Tools to install Diskar.

After installation, DiskPar appears in the Perfans&Tools directory as the Disk Alignment
Tool.

You can run DiskPar by double-clicking the Diskgkliment Tool icon or by entering DiskPar
from a DOS command line.
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Figure 2: DiskPar appears as the Disk Alignment Tolo

After creating a PS Series group and connectingdawolume’s iSCSI target from the host,
ensure proper disk alignment, using DiskPar.

Checking Disk Sector Alignment with DiskPar

To check the current disk sector alignment:

1. Run Disk Manager to identify the disk containing S Series group volume.

T SIS LIS L ays DasiL (L)
@ Services and Applications 18.62 GB 55 MB FAT 18,56 GB NTFS
Onling Healthy (EISA| |Healthy (System)
<Disk 1 e —
Basic New Yolume (E:)
102 MB 102 MB NTFS
Online Healthy
ipisk 2 P |
Unknown
20.00 GB 20.00 GB —
Online Unallocated
Z=CDRom 0
CDRom (D:) ~]

B Unalocated [l Frimary Partition

Figure 3: Disk Manager Window showing Disk 1.
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2. Determine whether the disk has the correct stadffwpt.

From a DOS command prompt, enter diekpar —i n command, whera specifies the
disk number. In the following examptheis 1:

> diskpar —i 1

----Drive 1 Geometry Information ----

Cylinders = 1306

TracksPerCylinder = 255

SectorsPerTrack = 63

BytesPerSector = 512

DiskSize = 10742215680 (Bytes) = 10244 (MB)

---- Drive Partition O Information ----

StartingOffset = 32256

PartitionLength = 10733958144

HiddenSectors = 63

PartitionNumber = 1

PartitionType = 7

End of partition information. Total existing partit ions: 1

In the previous example, the StartingOffset is 3Bes, which is not evenly divisible by
65536. Therefore, track level misalignment can occuthis disk.

Aligning Disks Using DiskPar

Follow this procedure to correct the sector alignti{g necessary).

Warning: If you run thediskpar —s n command on a partitioned disk, all data on thk @is
lost. To correct disk sector alignment on an infoEkitioned disk, you must back up the volume,
stop all applications accessing the volume, andlisle Manager to delete the partitions. Then,
you can repartition the disk. After repartitionitige disk, restore the volume from the backup.

1. From a DOS command prompt, enter diekpar —s n command whera specifies the
disk number. In the following example, the disk hemis 2.

2. When prompted, enter the new starting offset inaedtypically, 128). Also, specify a
partition length (typically, the default).

> diskpar —s 2

Set partition can only be done on a raw device.

You can use Disk Manager to delete all existing par titions.

Are you sure drive 2 is a raw device without any pa rtition? (Y/N) y

----Drive 2 Geometry Information ----

Cylinders = 2612

TracksPerCylinder = 255

SectorsPerTrack = 63

BytesPerSector = 512

DiskSize = 21484431360 (Bytes) = 20489 (MB)

We are going to set the new disk partition.

All data on this drive will be lost. Continue (Y/N) ?2y
Please specify starting offset (in sectors): 128
Please specify partition length (in MB) (Max = 2048 9): 20489
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Done setting partition.

---- New Partition Information ----
StartingOffset = 65536
PartitionLength = 21484273664
HiddenSectors = 128
PartitionNumber = 1
PartitionType = 7

You should now use Disk Manager to format this part ition.

As shown in this example, the StartingOffset isrdyelivisible by 65536, ensuring a correct
disk sector alignment.

Note: You mustenter a value for the partition length. If yourdu enter a valueliskpar
waits for a value without displaying a prompt.

3. Format the partition using Disk Manager.
You may need to restart Disk Manager to see thitiparchange.
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Additional Resources

For more information, consult the following rescesc

Master boot record. Sé&aisk Concepts and Troubleshootiagthe following location:

http://www.microsoft.com/resources/documentatiomidiws/2000/server/reskit/en-
us/Default.asp?url=/resources/documentation/Wind@0@o/server/reskit/en-
us/prork/pree_exa_oori.asp

diskpar.exe  and help onliskpar.exe . See the Microsoft Windows 2000 Resource Kit
Help.

Disk performance. See articles Bramining and Tuning Disk Performance

http://www.microsoft.com/windows2000/techinfo/rets&n-
us/default.asp?url=/windows2000/techinfo/reskitlsiprork/pree_exa_oori.asp
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Documentation and Customer Support

Visit the EqualLogic Customer Support website, vehygsu can download the latest
documentation and firmware. You can also view FARs,Knowledge Base, and Technical
Reports and submit a service request.

EqualLogic PS Series storage array documentatiades the following:

Release Note#rovides the latest information about PS Setmage arrays and groups.
QuickStart Describes how to set up the hardware and steng) @asPS Series storage array.

Group AdministrationDescribes how to use the Group Manager GUI toagam PS Series
group. This manual provides comprehensive inforomagibout product concepts and
procedures.

CLI ReferenceDescribes how to use the Group Manager commasdrierface to manage
a group and individual arrays.

Hardware MaintenanceProvides information on maintaining the PS Sestesage array
hardware.

To access the Customer Support website, from thialEqgic website

(www.equallogic.com ), click Support and log in to a support account. If you do noteham
account, create one by clicking the link underltgén prompt.

To contact customer support, send e-masiufgportnp@equallogic.com . If the issue is
urgent, call 1-877-887-7337 to speak with a menalbéine customer support team.
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