Application Notes

ISCSI Initiator for Microsoft Windows Server 2008

OVERVIEW

This document is a compilation of many Best Practices guides that LeftHand Networks has compiled over years of implementing
and selling iISCSI/IP Storage Networkdthough not arexhaustive set of Best Practices, the most common items seen in the

field using the Microsoft iISCSI Initiator against a SAN/iQ enabled SAN are described in Teisidlocument pertains only to

Windows 2008 running SAN/iQ software version 7.0 or higker.information on best practices for Windows 2000 and

Wi ndows 2003, as wel | as previous v BestsPractices fordEhiingSviictogoif® Q refer
Windows with SAN/i@ a v ai | ddé&tHand Networksesource Center
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Enabling LeftHand SAN Volumes with the Microsoft iSCSI
Initiator

OVERVIEW
The basic steps to connect@ume from the SAN to a server are below; detailed information follows in later sections:

1. Assign theSAN/iQ cluster a Virtual IP Address (VIP), accomplished under the Edit Cluster task options.
2. Create the volume on the SAN

3. Create a Volume List which cornms all the volumeghat will mount to a particular server

4. Create an Authentication Grofgr the specified Windows servand associate it with the Volume List

5. Authentication Group should be for iSCSI volumes only

6. Authentication Group will need either th@N of the server or CHAP informatioif. you are using CHAP see CHAP
section below

7. Inthe iSCSI initiator, enter the Virtual IP Address into Target Portal address field under the Discovergisabver
the volumes assigned in step 4.

8. Steps 4 and 5 mube completed for the iSCSI target discovery to work.

9. Logon/Connect to the volume as persisteptipnal, persistencautomatically restosgthe connectioon reboof in the
iSCSI initiator under the Targets tab.

10. Format the volume
11. Set the servicdependencies

12. Bind the volumes through the iSCSI initiator

DETAILED INSTRUCTIONS

. . it Cluster B
Assign a Virtual IP Address to the LeftHand Cluster —
The VIP address provides a single client access point to the SAN f@#enl | scar |
ISCSI SESSIon managememhe VIP moves transparenﬂwtween nOdeS C::i:ll:: is required for tault tolerance of load balsnced ISCS| access.
in the event that the node holding the VIP becomes inaccesFitde/IP IV Uise & Vitusl P address forthis custer.
allows for increased availability and performance (through VIP loa itual P ] Suanet Mask
balancing).To assign a Virtual IP ddress follow the steps below:

a
1. Open the Centralized ManagementrnGole and log into the L——— i P Adarse: |
. A K irtual ress: |10.0.80.104 lete
Management Group in which the cluster resides — [Lose |
Subnet Mask: W
ISMS Servers (IP)
2. Rightclick on the Cluster name, and select the Edit Cluster item Cancel

3. Select the iISCSI tab in the upper left

4. Enter the virtual IP address information of the clusigne
gateway informatioris not necessary if theerversare on the

same subnet as the NSMs. cancel
5. Click on OK

| Add Server... | Edlit Zerver.. ‘ Crelete Server ‘

LeftHand & S—
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Configuring the Microsoft iSCSI Initiator (Windows 2008 GUI)

The Microsoft iSCSI initiator comes installed with Windows 20B8uvious versions of Windows would require tlystem
administrator to download the initiator from Microsoft and install it manudlityupgrade to a newer releases of the initiator
would require the system administrator to repeat the probésls. Windows 2008, upgrades to the iSCSI initiator are done
through the Windows Update process.

| Terminal Services

2. Component Services

A Computer Management
= Data Sources (ODEC)

15MS Server [Connect to remate (551 targets and configure connection
settings.

= Local Security Policy
(3] Memary Diagnostics Tool
(» MPIO
@ Relizbility and Performance Monitor
= Security Configuration Wizard
S Server Manager
., Services
1| shars and Storage Management
¥ storage Explorer
5 Storage Manager For Sahis
System Configuration
(%) TaskScheduler
B windows Firewsll with Advanced Security
i windows Server Backup
| Extras and Upgrades >
| WMaintenance >
| Startup »
| windows PowerShell 1.0 b
€ Internet Explorer
Windows Contacts

The first time you run the iSCSI initiator applet, the following dialog box will appg@aoose yes to start the iISCSI service and
have it start automatically on boot.

Microsoft iSCSI E

The Micrasaft i3I service is not running, The service is required ta be
started For iSCSI to Function correctly, Do vou want ko start the service and
have it run auktomatically each kime wou skart your computer?

A second dialog box appeait$.you are usingSNS, ®lect yes to allowSNStraffic to pass through the Windows Firewall.
Otherwise you can choose to keep those ports closed for better security.

Microsoft iSCSI | x|

Do you wank to unblock the Microsoft i3C51 service so that it can
communicate with an Inkernet storage name service through Windows
Firewall?

Mo Zancel
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Configuring the Microsoft iSCSI Initiator (Windows 2008 Server Core)

The first time a Windows 2008 [&+] Administrato ndows" system 32 cmd.exe
Sener Core system is connected

. C:sUsershadministratorrsc interrogate msiscsi
to a LeftHand SAN, the Microsoft [EleTEET bty i8R0 IET: -5
iSCSI service must be startethb The service has not heen started.
do this, type the following at the
command prompt:

C:sUserssadministrator’»sc start msiscsi

SERVICE_NAME: msiscsi
TYPE : 280 WIN32_SHARE_PROCESS

sc start msiscsi STATE : 2 START_PENDING
(NOT_STOPPABLE. NOT_PAUSABLE. IGHNORES_SHUTDOWN>
WIN3Z2_EXIT_CODE 8 <Bax@>
. . SERUICE_EXIT_CGODE : @ <B8x@>
At any time you can find the CHECKPOTNT : Bx@

status of the service by using the napTHINT E;Eda

interrogate commandlo find the
status of the iSCSI service, C:\Users\admln13t1‘ator)sc interrogate msiscsi

P SERVICE_NAME: msiscsi
the following from the command TYPE : 28 WIN32_SHARE PROCESS
prompt' STATE : 4 RUNNING
. {STOPPABLE. NOT_PAUSABLE. AGCEPTS_SHUTDOWN>
WIN32_EXIT_CODE = B <Bx@>
. . . SERVICE_EXIT_CODE : B <{(@x@>
I nterrogate msiscsi CHECKFOINT : BxB

WAIT_HINT : BxB

i C:slUserssadministrator?sc config msiscsi start= auto
To have the service —start HRyutcimetiet e SRt 2

automatically on boot, type the
following at the command
prompt:

C:sUsershadministrator>_

sc config msiscsi start= auto
There is no need to configure téndows Firewall from Windows 2008 Core to allow iSCSI traffic.

Adding Servers to the SAN/iQ Management Group for use with iSCSI

Add each server connection that needs access to a volume to the management group where the volume exists. Once you add a
serverconnection to a management group, you can assign the server connection to one or more volumes or snapshots.

To register a Server, select the Tasks option from the Centralized Management Console (CMC) menu bar, go to Server, and
select New Server. Entereah Ser ver name, description and verify that the 06F#
options are selected. Copy the initiator node name from the General tab on the iSCSI Initiator Properties from the Windows

server into the matching field the CMC and click Ok to complete the server registration.
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New Server E|

[techmit-2is |

Hame:

Description: |Tech Wit Windows Server 2008 |

iSCS| Security

[¥] sllow access via iSCS|

V] Enable load kalancing  (information on compliant infiators)
Enabling load balancing on non-compliant initiators can compromise volume availability .
To function comrectly load balancing requires that the cluster virtual IP be configurad.

Authentication

(@) CHAP not required

Initiator Hode Hame:  fign 1991-05 .com.microsoﬂ:techmH-ZI-f.B.techml
How do | find my intiator node name?

) cHap reguired

iSCSI Initiator Properties E

RADIUS
Targeks

Favorite Targets I

Yolumes and Devices |
General |

Discovety I

i5CSI devices are disk, tapes, CDs, and other storage devices on
another computer on wour network, that vou can connect to,

‘four computer is called an initiator because it initiates the connection to
the iSCSI device, which is called a target.

Initiator Rlame ign. 1991-05, com. microsoft:kechmkt-

2ka. kechmik: lefthandnetworks,.com

rename the initiator, click Change.

To use mutual CHAP authentication for werifying

targets, set up a CHAP secret, Secret

To set up IPsec tunnel mode addresses,
click Set up.

I g

Sektup

whiat is (5C51 7

Cancel (a4 Cancel Appk
Assign Volumes and Snapshots to the Server
Select the Tasks option from the CMC menu bar, go to

the volumes or snapsisabb be accessed by the server, set the correct read/write permissions and click Ok.

Assign and Unassign Yolumes and Snapshots

Choose volumes and snapshaots to assign to server training1 2"
“olume or Snapshot MName | Assigned | Permission

W Loa v ReadMrite -
D Log 2 | il
0 Log_3 | it
i s6_1 ReadMirite hd
msc.2 [ hat
W 563 (I =

With the exception of Microsoftailover Clusters, it is recommended to avoid allowing write access to a g

volume by more than one host sert@eliminate thepossibility of data corruptioriThus, take cautioto ensure
thateach volume is accessible by only one host server.

LeftHand «:::-
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Enter Target Portal (VIP) Information

| Favorite Targets I Yolumes and Devices I RADIUS I
Once the volume list and authentication groups have been &ne SR | La0cts
successfully created, add the VatulP address of th&AN/iQ e sl
cluster to the Target Portal list in the iSCSI initiator. Addess  [Port [ Adaprer [ 1° address |
1. Double click on the iSCSI initiator icon
2. Select the Discovery tab adporta,. | memowe | Refesh |
Add Target Portal

3. Inthe Target Portals section, click Add
Type the IP address or DNS name and port number of the portal you want
to add. Tao select settings for the discovery session to the portal, click
Advanced,

4. Type in the IP Address of the Virtual IP of the cluster,
leavethe Port set to 3260, and click OK IP address or DS name: Port:

| 10,20,50.104| |3260 adbvanced. .. |

Cancel |
6. This establishes communication between the SAN and the

server ok |

5. Click OK

Cancel | Apply |

Mounting a Volume to a server

Select the Targets tab in the iSCSI initiator to view the targelf InitiatesJEropertics

Locate the first volume you wish to connect to seever it will !

be in an Inactive state, and select Log Oinis will bring up the ' General | Discarvery Vel
LOg On to Target window.Click on the AUtOmatiCa”y . Toaccess storage devices For a target, select the target and then click
Reconnect at reboot box and select Okis checkbox will Log on.

insure that the volume automatically connects upanver

Favarite Targets I Volumes and Devices | RADIUS |

To see information about sessions, connections, and devices for & target,

rebod. The volume should now show as Connected. click Details.
Targets:
. . . Mame | Status
You will only see the volumes whidhave been assigned to the [T o003-10,com efthandnetworks:boulder 1., Inackive
server in the CMC ign.2003-10,com. lefthandnetwaorks:boulder: 2., Inactive
Log On to Target

If you do not see your volumes listed, first click on the Refres

button, then check thevolume and Virtual IP address| Tarastname:
configurations. I ign.2003-10, com. lefthandnetworks : boulder: 19: demo-wvolume

Iv Antomatically restore this connection when the computer starts

[~ Enable multi-path

ﬁ Only select this option if i5CSI multi-path software is already installed
=4 on your computer.

ﬂdvanced...l Ok I Cancel | J

Do not sel ect -ptahteh o0fi Ecnhaebclkeb oMu |utaidugperted versiam of ahieetHand s
Networks DSM for MPIO to enable multipiSCSI initiatorsin the server
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volume from the SAN to theerver select the volume then click the | rieraeets | dobmesandoevess | raows |
Details buttoni this will bring up the Target Properties windoiWext, General | Disconvery ferasss |
click the Devices tab then the Advanced butthis will bring up the | ErErEr T T
Device Details screen shown below, which shows the disk nuMDEr sessons veviees |propares|
assigned to the volume by tlserver as seen under Disk Management. ¢
Use this as needed to trace volumes from the SAN tsether

To view the details about the newly established volume, and tracelfgrmmmerm E

™ [T i s o m oo o oo [
FiDevice Details [ 2]

n
T General I

Type: Disk.

Device number ! 2

5CSI address: Port 2, Bus 0, Target Id 0, LUN O

Device interface name: e
YsesigdiskBaen_lefthand@prod_iscsidisk#1
21c121344202000000#{53F56307-bebF

Legacy device name: . \PhysicalDrivez

Yolume path names: Fi

e

Mounting a Volume to Windows 2008 Server Core

In Windows 2008 Server Core, the volume must be mounted via the command line, usingnatdwliltalled iscsicli.exeFirst,
add the target portalhe syntax for adding a portal is:

AddTargetPortal <TargetPortalAddress> < TargetPortalSocket><Initiator Instance
Name> <Initiator Port Number><Security Flags><Login Flags> <Header Digest>
<Data Digest> <Maximum Connections> <DefaultTime2Wait> <DefaultTime2Retain>
<Username> <Password> <AuthType>

Typically, the only values thatered to be passed are the portal IP address and the portal $bekether values can be used for
specific use cases which are outside the scope of this docukeeart.example, a typical command to add the target portal might
look like the following:

AddTargetPortal 10.0.80.104 3260
The syntax for mounting a volume is as follows:

LoginTarget <TargetName> <ReportToPNP><TargetPortalAddress><TargetPortalSocket>

<Initiator Instance Name> <Port number> <Security Flags> <Login Flags> <Header
Digest> < Data Digest> <Max Connections> <DefaultTime2Wait> <DefaultTime2Retain>
<Username> <Password> <AuthType> <Key> <Mapping Count> <Target Lun> <OS Bus>

<Os Target> <OS Lun>

For each parameter being passed, and asterisk (¥) can be used to indicate thanitheatiefashould be usefs an example, a
typlical command to log in to a volume might look like the following:

logintarget iqn.2003 - 10.com.lefthandnetworks:boulder:23:demo -volume2 T * *
Root \ ISCSIPRT\ 0000_0 10.0.80.104 3260 * * * * * * * * x *

LeftHand 0‘::: ::0 Pages of 44
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[e+] Administrator: indows'\ system32',cmd.exe - iscsicli

C:N>iscsicli
Microsoft iSCEI Initiator Uersion 6.8 Build 6888

[ign.1991-85 . com.microsoft :windows2008core] Enter command or “C to exit
logintarget ign.2883-18.com.lefthandnetworks:houlder:23:demo—volume2 T = * Root
SISCSIPRINGOOA_A 10.0.80.104 3268 = * x = x x = x = = @

Session Id is BxfFEfffalBb47dabll-Ax4000013700000004

Connection Id iz BxfffffaBBB47dadll—Bx4

The operation completed successfully.
[ign.1991-85 . com.microsoft windows2008core] Enter command or “C to exit

To log out of a volume, use the LogoutTarget comm&ydtax of the command is:
LogoutTarget <SessionID>

For this example, the command to log out of the volume would be:
LogoutTarget Oxfffffa80047da018 - 0x4000013700000004

To find out which sessions are currgrdktive, use the following command:

SessionList

dows' system32' cmnd.exe - iscsicli

C:x>iscsicli
Microsoft iSC8I Initiator Uersion 6.8 Build 68688

[ign.1991-85 . com.microsoft :windows2008core] Enter command or “C to exit
logouttarget Bxfffffalin47da818-0x40000137000A0BA4

The operation completed successfully.
[ign.1991-85 . .com.microsoft iwindows2008core] Enter command or “C to exit

NOTES:

1 To have the volumes mount automatically at boot, they must be a persistent (favorit€) hegayntax for logging
in to a target and persistently logging in to a target is the same, justothmand is differentinstead of
fLoginTargeto use APersistentlLoginTarget o a daverifyn
persistent targets, use tihall targetsnmarked és plrkistestt(féverites) ilvdl |
displayed.

Next, go to the Windows Disk Management utility to create a volume and format the volume for use as a locally attached disk
Dynamic disks are supported with iISCSI in Windows 2008s is a change from previous releases of Microdbftdows.See

Quick Commands

The iscsicli applicati on al s oThdsa agperaseein rmuchathe sdmg waycak thecstantard n d s 0
commands, but are not passed as many varidhiead, defaults are assumed except for those optioraréhspically unique

in configuring access to storageor example, the Target Portal Socket rarely changes from the default of 3260, but the Target

Portal Address is typically unique between environments, sometimes with more than one instaecepkr this example, for

the command ALoginTargeto, by wusing the Quick Command the sy
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logintarget iqn.2003 - 10.com.lefthandnetworks:boulder:23:demo -volume2 T * *
Root \ ISCSIPRT\ 0000_0 10.0.80.104 3260 * * * * * x x % x x
to:

glogintarget ign.2003 - 10.com.lefthandnetworks:boulder:23:demo - volume2
More Quick Commands can be found by typing fAiscsicli [ helpbo

Challenge Authentication Protocol (Optional)

Instead of using IQMNecurity only (described above), one can also use the Challenge Authentication Protocol (CHAP). CHAP is
a protocol that is used to authenticate the peer of a connection and is based upon the peer sharing a password aad secret. Th
Microsoft iSCSI initiatorservice and LeftHand Networks SAN support both-og and tweway mutual CHAP.

CHAP authentication uses secrets associated with both the target and the initiator. Any initiator wanting to accessrasolume
know the target secret and any target touthenticated must know the initiator secret.

Setting up CHAP is a two part process. The first part is establishing an Authentication Group, the second step is tie@necting
volume. The following section details how to configure the Microsoft iSCSI imitiand LeftHand volume for CHAP
Authentication.

Registering a Server and Target Portal with CHAP

To register a Server, select the Tasks option from the Centralized Management Console (CMC) menu bar, go to Server, and
select New Server. Enter the Serveream descri ption and verify that the O6AlIl ow a
options are selected. Copy the initiator node name from the General tab on the iISCSI Initiator Properties from the Windows

server into the matching field in the CMCdan ¢l i ck Ok to complete the server registr
button. Use the following steps to find and set the CHAP Name and Target Secret (see diagram below).

1. Open the iSCSI initiator and go to the Target Portals tab

2. Click on the Addbutton

3. Type in the Virtual IP Address of the cluster where the volume resides
4. Click on the Advanced button in the Add Target Portal window

5. In the Advanced Settings window, under the General tab, in the middle of the window click on the CHAP logon
information check box

6. Cut and paste the User Name from the initiator into the CHAP Name box of the Server from the CMC. This name can
be changed, by default it is the same as the IQN name.

7. Inthe New Server window, fill in the Target Secret and click OK.
8. Inthe iSCSI initiator, fill in the Target Secret (same as in step 7 above) and click OK.

9. Click OK in the Add Target Portal window. The server is now communicating with the SAN.
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Mounting a Volume to a Server with CHAP
Select the Targets tab in the iSG@tiator to view the targets.

Locate the first volume you wish to connect to the server machine, it will be in an Inactive state, and select Log @ih. This w
bring up the Log On to Target window. Sebgstemhbod®Aat omatkch
checkbox will insure that the volume automatically connects upon host server reboot.

Next, click on the Advance button. This wild.l bring up the Ac
| ogon i n theck bboa &nd éllindthe CHAP name and Target secret information, and click OK. Click OK in the Log On
to Target window, and in the iSCSI Initiators Properties windows. The volume should now show as Connected.

To view the details about the newly estabéd volume, and trace the volume from the SAN to the server, select the volume then
click the Details buttoii this will bring up the Target Properties window. Next, click the Devices tab then the Advanced button.
This will bring up the Device Details s=n, which shows the disk number assigned to the volume by the host system, as seen
under Disk Management. Use this as needed to trace volumes from the SAN to the server. Next, go to the Disk Management
utility and format the volume for use as a localltaelhed Basic Disk. Finally, set the service dependency and bind the volumes
through the iSCSI initiator.

Setting up the Initiator Secret

The Initiator Secret is set at the MS iSCSI initiator and must be configured via the LeftHand CMC and the MSintetifgoe.
From the MS Initiator interface, create the initiator secret. The secret must be between 12 and 16 characters longeand must b
different than the target secret.

To configure the initiator secret open the iISCSI initiator interface and choolsetititer Settings tab.

Assign a secret to the initiator. Record the initiator secret and the initiator node name. These will be used to complete the
configuration via the CMC. The initiator node name may be cut and pasted.

The Initiator Secret is assoadtwith the Server, open the Server you want to add the initiator secret to. Fill in the Initiator Secret
and click OK.

Setting up the Initiator Secret Through the Command Line

From a command line or in Windows 2008 Core, the Initiator Secret can beusahfyhe following command:

CHAPSecret <CHAP secret>

indows'\system32',cmd.exe - iscsicli

C:sUsershadministrator>iscsicli
Microsoft iSCEI Initiator Uersion 6.8 Build 60688

[ign.1991-A5.com.microsoft windows2@@8core] Enter command or “C to exit
CHAPSecret InitiatorPass

The operation completed successfully.
[ign.1991-85 . .com.microsoft iwindows2008core] Enter command or “C to exit

Mounting a Volume to a Server With CHAP through the GUI
Select the Targets tab in the iSCSI initiator to view the targets.

Locate the first volume you wish to connect to $kever it will be in anlnactive state, and select Log QOrhis will bring up the

Log Onto Target windowSe |l ect the HAAutomatically restore this connectior
will insure that the volume automatically connects uperverreboot.
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Next, click on the Advanced button. This will bring up the Advanced Settings windowd er t he Gener al tab, cl
l ogon informationo check box, and fill i n ClickeOK@khAPog®m me and
to Target vindow, and in the iSCSI Initiators Properties windoWse volume should now show as Connected.

To view the details about the newly established volume, and trace the volume from the SABkteghselect the volume then

click the Details buttoii this will bring up the Target Properties windoiNext, click the Devices tab then the Advanced button.

This will bring up the Device Details screen shown on page nine, which shows the disk number assigned to the volume by the
server as seen under Disk Managem Use this as needed to trace volumes from the SAN teeiver

Next, go to the Disk Management utility and format the volume for use as a locally attiisthed

Finally, set the service dependency and bind the volumes through the iSCSI initiator.

This is a critical step to prevent applications from trying to start prior tob&imes being present. Performin
this step will delay the start of applications until their bound volumes are present.

Mounting a Volume to a server With CHAP through the Command Line

Mounting a volume with CHAP through the command line is similar to mounting a volume through the command line without
CHAP. First, set the initiator secret using the command ChapS€&are¢xample:

ChapSecret <InitiatorSecret>

Using QLoginTarget (LoginTarget would work as well), simply pass the target name, CHAP Name, and CHAP password when
executing the commanéor example:

Qlogintarget ign - 2003 - 10.com.lefthandnetworks:boulder:23:demo - volume -2 CHAPName
TargetPassword

[z, Administrator: indows’system32, cmd.exe

C:sUserssadministrator?iscsicli
Microsoft iSCS8I Initiator Uersion 6.8 Build 6888

[ign.1991-85 . com.microsoft:windows2808core] Enter command or “C to exit
QAddTargetPortal 1A.A.80.184 CHAPName TargetPassword

The operation completed successfully

[ign.1991-8B5.com.microsoft: u1ndou°2388c01e] Enter command or ~“C to exit
QLoginTarget ign.2003-18.comn.lefthandnetworks:boulder:23:demo—volume2 CHAPName T
argetPassword

Session Id is Oxfffffa80047d48438-0x4000013700000RB4

Connection Id is BxfffffalB@n47d8438-0x3

The operation completed successfully.
[ign.1991-85.com.microsoft:iwindows2808core] Enter command or “C to exit

C=sUzserssadninistrator>_
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Creating Partitions and Formatting Volumes

SAN/iQ Thin Provisioning and Windows Volume Formatting Options

SAN/iQ Thin Provisioning allows volumes to be created in the SAN withoutliweating storage space. This feature greatly
increases the overall utilizatior the SAN and removes the challenge of predicting future storage requirements. Storage space is
allocated as data is the written to the volume. Eaggad charts and alerts keep you apprised of volume utilization levels, letting
you know when you are apgaching storage limits and allowing you to purchase storage capacity when you need it.

Windows Server 2008 writes to the entire disk when performing a full format whereas previous versions of \fartmwed
a read Microsoft and leftHand Networks bothecommend performing a quick format when usingdemand allocating modes
such as SAN/iIQ Thing Provisioning. This avoids the initial write to the entire disk, maintaidentamd utilization and
completes in seconds rather than minutes to hours for lake d

Creating a Partition with Disk Manager

To create a partition and format a drive, start Disk Manager
sel ecti ng @ DiTh&voliveestbaghawe eeer coeated and mounted Isetherwill appear on the bottom right of
Disk ManagerThey will be online and unallocate@reating a partition and formatting the volume are done in one prdaess.
begin this process, right clicktheqpnar t i t i oned volume and select fiNew Simple Vol

File Action Wiew Help
e HEEEESE

i; Server Manager (WINDOWS2005) | VTS | ZE BT E
5 Roles

SR wolume | Layout [ Typs [ File System | Status
% Disgrostics o (C) Simple Basic NTFS Healthy (System, Boat, Page File, Active, Crash Dump, Primary Partition
! configuration C9E: (D) Simple Basic NTF3 Healthy (Primary Partition)

Bl 25 Storage
Storage Manager For SANs
@ wWindows Server Backup
\= Disk Management

< | i
J
-]
LsIDisk 1
Basic E: {D:)
ZEISI.EIQ GB 205.09 GB NTFS
Cnline Healthy (Primary Partition)
LIDisk 2
Basic s I/IIII/I//
200,00 GB 00.00 GB M ] e
Online nallocated / m A
LJJ‘-:'ED—RIJM 0 [iew Striped Yolume ...
DVD (E:) e Mirrared Yalume,
ey RATD-E Yolume, .,
Mo Media
Properties

Help

K1l

W Unaliocated [l Frimaiy parttion

Awizard appear<Cl i ck on fiNext 0.
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New Simple ¥Yolume Wizard

Welcome to the New Simple
Volume Wizard

This wizard helps you create a simple volume on a disk.
A simple wolurme can only be on a single disk.

To continue, click Mext.

< Back Cancel

Another dialog box appears asking for the size of the volume to be ciBgtddfault, the maximum capacity of the volume will
be filled in.In most cases the volume on the SAN was created to the proper sisngthe full capacity here would make the

most sense.

Specify Yolume Size
Choose a volume size that is between the masimumn and minimum sizes.

M awimum disk space in MB: 204797
Minimum disk space in MB: 8

Simple volume size in MB:

< Back I Mext > I Cancel

NOTE:
1 LeftHand Best Practices are to create a volume on the SAN that is the same size as the partition created in"

While it is acceptable and supported to create multiple partitions orotheme presented by the SAN, creating fl
volume as the same size as the partition allows more granularity for creating snapshots, remote copies, e
eases management as a change to one volume and partition will not affect the other parthi®rslame.

Another dialog box appears, asking whether to assign a drive letter (and which letter), to mount the volume in an empty NTFS
folder, or to not assign a drive letter or palonsult with the application vendor determine the proper optiorte.
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New Simple ¥olume Wizard

Aszszign Drive Letter or Path
For easier access, you can assign a drive letter or drive path to your partition.

£+ {hssign the following drive letter I F = l

= Mount in the follawing empty NTFS falder:
Browse,.. |

" Do not assign a drive letter or dive path

< Back I Mest » I Cancel
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A dialog box appears asking for information on formatting the volumesome instances, the volume would not need to be
formatted, but typically most applications require a formatted volume in order to access théntlisk. otherwise directed/b

the application vendor, keep the default file system and allocation unit valesolume label can be changed to something
appropriate for the volumé& or exampl e, a volume that contains -@BOTBexchange
label «ists to help identify volumes.

New Simple Yolume Wizard E

Format Partition
To store data on this partition, you must format it first,

Choose whether vou want to format this volume, and if so, what settings you want to use.

" Do not format this volume

% Format this volume with the following settings:

File system: I MTFS i l
Allocation unit size: I Diefault W l

Wolume label: IF-Drive

" Enable file and folder compression

< Back I Mest > I Cancel |

It is a best practice to choose fAPerform a Qs
opposed taseverdminutes or even hours for larger volum&gere is no benefit to doing a fulblume format
with a LeftHand SAN

The final dialog box appears, showing the list of selections made s6fai. c k @A Fi ni sho to create the
format, fiBackodo to go back and change an o pfarmattimg,ofthe volumeCancel 0

The volume now shows up as fully partitioned, with the appropriate drive letter and label

E_ Server Manager

Ele  Action Yiew Help
FIECEE

s (C:)  Simple  Basic NTFS Healthy (System, Boot, Page File, Active, Crash Dump, Primary Partition]
[ 4E: (D) Simple Basic NTFS Healthy (Primary Partition)
(CoF-Dr.. Simple Basic MTFS Healthy (Primary Partition)

1= Disk Management

1 | |
eDisk 1 Al
Basic E (D)

205.09 6B 205.09 6B MTFS

online Healthy (Primary Partition)
_ Disk 2

Basic F-Drive (F:)

200,00 6B 200.00 68 MTFS

Onlne Healthy (Primary Partitior)
iD-ROM O

DVD (E2)

No Media

Lel

W Unalocated [l Primary patition
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Creating a Partition with Diskpart
1. Diskpart.exe is already available on a Windows 2008 server

2. Open a command prompt and tygiskpart.exe

3. Enter > list disk

4. Note the disk number that you want to create the partition on.

5. Enter > select disk (disk number)

6. Enter > create partition primary

7. Enter > assign letter (the letter you want the drive to have)

8. Or enter > assign mount (thetpaf a empty dir to mount the drive to)

9. Enter > exit (to exit diskpart)

Windows'\system32' .cmd.exe - diskpart

C:sUserssAdministrator>diskpart
Microsoft DiskPart version 6.08.68081
Copyright (C> 1999-2007 Microsoft Corporation.
On computer: WINDOWSZO@S
DISKPART> list disk
Dizk #if Status i Free Dyn Gpt
Disk @ Online
Disk 1 Online
Disk 2 Online 288 GB
DISKPART> select disk 2
Disk 2 iz now the selected disk.
DISKPART > create partition primary
DiskPart succeeded in creating the specified partition.
DISKPART> assign letter f:

DiskPart successfully assigned the drive letter or mount point.

DISKPART >

Formatting a Volume from the Command Line
1. Open a command prompt

2. Type the following command:

3. format <drive letter> /fs:<file system> /v:<volume label> /q , Where f: is the volume to
format, /fs: is the file system to be used, /v: is the volume label, and /g does a quick format.

4. Type fAyo when asked whether to proceed with the format

e \Ugers\ﬂdmlnlutratul)futmat f: Afsintfs Auv:iF-Drive ~g
The type of the file system is .
The new file system is MNTFS.

WARNING. ALL DATA OWN NON-REMOUABLE DISK
DRIVE F: WILL BE LOST?

Proceed with Format (Y- N>? y
QuickFormatting 284797M

Creating file system structures.

Format complete

209712124 KB total disk SPACE -
289639288 KB are available.

Cz~Users~Administrator>_
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Dynamic Disks on A LeftHand SAN

With Windows 2008, dynamic diskare now supported over iSCSlhis is a change from previous versions of Windows.
However, most of the functionality that dynamic disks support is found in the base SAN/iQ sofisarehere is additional
resource utilization on the Windovegrverwhich comes from the management and operation of these dynamic diskheets.
following table refers to common use cases of dynamic disks.

For administrators that wish to use the Snapshot or Remote Copy functionality of the SAN it is

ﬁ LeftHand Networks does not support Snapshots or Remote Coples dynamic disks listed in the table belo
recommended that they use the SAN/iQ functionality rather than Dynamic Disks.

Type of Use Case SAN/IQ Alternative

Dynamic Disk

Spanned Combine multiple physical spindles SAN/iQ Virtualizes all physical spindles into a pool of resource

Volumes to create aolume that is larger thar to that any one volume can access the storage capacity of all |
a single volume drives.Additionally, thin provisioning allows administrators to

present volume® the Windows Server without reserving space
on the SAN, maximizing SAN utilization.

Striped Increase performance of storage b) SAN/iQ Virtualizes all physical spindles into a pool of resource

Volumes aggregating performance of all to that any one volume can take advantage of the aggregate
physical spindles performance of all the drives.

Mirrored Increase performance and Hardware RAID 10 on the NSMs provides a highly redundant,

Volumes availability of disk by creating a high performance disk configuratiohhere is no need to add

mirrored copy of the volumé&his another layer of RAID on top of this.
offers better performance but less
capacity than RAIEG.

RAID-5 Increase capacity and performance Hardware RAID 5 on the NSMs provides a highly available, hig
Volumes of volumes by combining physical | performance disk configuratiohere is no need to add another
spindles andhaving a drive fail. layer of RAID on top of this.

This offers better capacity but less
performance than Mirrored
Volumes.

Managing dynamic disks that are used in any of the above ways creates additional administrator dlsngesaoftware RAID

from within Windows 2008 uses more system resources than simple BasicAdidkgnally, if a mirrored or striped volume is
creaed, the user will not be able to extend or shrink the volloethese reasons, LeftHand Networks recommends using Basic
Disks within Windows Server 2008, and doing disk management and maintenance on the LeftHand SAN rather than from within
Windows.

Additional Documentation

How to Align Exchange 1/O with Storage Track Boundaries
http://www.microsoft.com/technet/prodtechf@ichange/guides/E2k3Perf_ScalGuide/0e24€b#d3-45369ch4
2bd8e98806e7.mspx

A Description of the Diskpart Commasidne Utility http://support.microsoft.com/default.aspx?scidekiis; 300415
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http://www.microsoft.com/technet/prodtechnol/exchange/guides/E2k3Perf_ScalGuide/0e24eb22-fbd5-4536-9cb4-2bd8e98806e7.mspx
http://www.microsoft.com/technet/prodtechnol/exchange/guides/E2k3Perf_ScalGuide/0e24eb22-fbd5-4536-9cb4-2bd8e98806e7.mspx
http://support.microsoft.com/default.aspx?scid=kb;en-us;300415

Ensure That Application Resources on iSCSI Volumes Come
Online After a Server Reboot

OVERVIEW

This section describes how to configure Windsasverswith iISCSI so that volumes come online before applications that rely

on them.Windows staw its services in order based upon dependencies. For applications like File Shares, Exchange, SQL, and
Microsoft Clusters to come online smoothly at boot up their services need to bedepatelenupon the Microsoft iISCSI

Service. Once the service depemcies are correct iISCSI volumes also need to be bound by the iSCSI initiator. Binding volumes
ensures that the iSCSI service waits for those vodeuhmes to co
the dependant services cstartup and the volumes they need will be availabte configuration involvethreemain steps and

needs to be set up afl Windowsserverghat mountiSCSI volume.

SETTING THE SERVICE DEPENDENCY

Windows starts its services in order based upon depeideri-or applications like Exchange, SQL, file shares, etc. to come
online gracefully at boot up, their services need to be made dependent uporSi@@&kexamples of Service Dependencies that
may need to be dependent on iSCSI are:

Service Service Name Symptoms of iISCSI dependency issues
File shares lanmanserver Loss of access to file share volumes
Exchange msexchangeis Mail stores may become tmounted
SQL Server | mssqlserver Dat abasessuspeadnrt ed ¢
-
ATakeprecautiorsto observeand preserve existindependencies when setting iISCSI dependencies.

(&

Setting up the Service Dependency with sc.exe

LeftHand recommends setting sc.exe to create dependencies rather than editing the cegigris sicluded witlserver 2008
and can be mufrom an alternate network computer.

From a DOS prompt, type sc config <your_service_name> depend= MSIiSCSI. For example: sc config lanmanserver depend=
MSIiSCSI.Alternately, perform this command from a networked computer if you have administrative tacttesserver. To do
this, type sd\computer_name config LanManServer depend= MSiSCSI.

You must use the real name of a service, not the display nhame. For example, use "lanmanserver" as opposed to simply "Server"
o rfile8 h a rAdist df all applicabt ser vice names is avail abDOSprbmpt. t ypi ng fAsc qu

Verify Dependency Settings
1. Rightclick on My Computer and select Manage.

2. In the Computer Management window, expand Services_and_Applications and select Services.

3. Doubleclicktheappl i cable service. The applicable service could
SQL, fAMicrosoft Exchange I nformation Storeo for Exchange

4. Select the Dependencies tab for the service and confirm that Microsoft iISCSI Initiator igltstedox labeled.
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CONFIGURING PERSISTENT LOGONS TO THE TARGET

Making the target persistent ensures that the iSCSI servigesgrmeer
automatically logs in to the target and activates the connection at

Favorite Targets I Yolumes and Devices | RADIUS |
boot up. General I Discavery Targets
) ) ) To access storage devices for a target, select the karget and then click
Configuring Persistent Logons to the Target Log on.
1. Open Contl Panel and doublelick the iSCSI Initiator. To see information about sessions, connections, and devices for a target,
click Details,

2. Select the Available Targets or Targets tab, depending on

the version of the iISCSlI initiator you are using. TrEels:
Mame | Skakus |
3 SeleCt a target in the ||St and then CliCk Log On iqn. 2003-10,com.lefthandnetworks:boulder:1... Connected
’ ! ’ iqn.2003-10,com. lefthandnetworks:boulder: 2., Inactive
4. Select the Automatically restore this connectdmen the — EEEUICHENES I
system boots check box, then click OK. Target name:

I iqn. 2003-10,com.lefthandnetworks:boulder: 25: demo-volume3

Verify Persistence Settings
1. Open Control Panel and doufitbck the iISCSI Initiator. I™ Enable multi-path

i Only select this option if iSCSI multi-path software is already installed

2. Select the Persistent Targets tab and confirm that the  °"¥™feomeu=:

volume name / Target IQN is included in the list. " advanced.., | ok | cancel
BINDING VOLUMES WITH THE MICROSOFT ISCSI
I N ITIATOR | General | Discovery | Targets |
Once iSCSI Dependencies and Persistent Logons are configured RS T Volmes andDevices | RADILS

The iSCSI initiakor service ensures that all valumes and devices on a

connectivity with theserveris confirmed, the final step is to bind the Descriptian
volumes in the iSCSI initiator. { ‘

1. Open Control Panel and doukdkck the iSCSI Intiator. Drive letter or mount point of volume or device:
I [0
2. Select the Volumes and Devices tab.
oK I Cancel |

3. Click Autoconfigure [ [

Wolumemount poinkfdevice |

4. Confirm that the Volume/Mount Point/Device window hal Fih
a drive letter entry for each volume.

5. Click OK to close the iSCSI Initiator.

Add. .. Remove | Autoconfigure | Clear |

oK | Cancel | Apply |

/NOTES: \

1 Binding the volumes always needs to be the final step in this process. If you dotépsse order, or if you
add subsequent servers or volumes, bind the volumes again as a final step, otherwise the volumes may
available after the server reboot.

1 If the entry in the Bound Volumes/Devices tab is anything other than a simple dtee femove the entries,
mount the volumes, check all network settings, etc., and try binding again. Properly mounted volumes s

k always show up as a simple drive letter in the Bound Volumes/Devices tab. /
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Microsoft iSCSI Initiator Session Timeout Setting

OVERVIEW

The Microsoft iSCSI Initiator session failover timeout is set to 60 seconds by default. This default timeout periodlig genera

short to accommodate all iISCSI failover delays that may occur. For exaB®@kel failover events and associated delays can be
triggered by storage module reboots/upgrades, network outages, power outages, etc. If the iSCSI session failover time exceeds
the timeout period, the Initiator can go into a reconnect state, resultipgténtial loss of connectivity for any pending 1/0
operations, resulting in those I/Os being flushed from the server cache.

To prevent this reconnect state from happening, the Initiator timeout value should be increased on every system B@as an i
volume. LeftHand Networks recommentsat this timeout value be set to 10 minutes (600 seconds). The timeout for the
Microsoft iSCSI Initiator is controlled via a Microsoft iISCSI Registry entry named MaxRequestHoldTime.

NOTES:

1 With SAN/iQ 6.6.x or earlier, or with any version of SAN/IQ when the LeftHand DSM for MPIO is not b
used, if the Micosoft DSM is installed during the iSCSI initiator setup, a separate 30 second iSCSI fe
timeout is used instead of the MaxRequestHoldTime value, which is ignidmed30 second timeout value ca
have adverse affects on iSCSI volume and data av#jatsibe below)Therefore it is critical to uninstall the
Microsoft DSM in these situations.

1 Starting with SAN/iQ version 7.0, the iSCSI timeouts on the SAN have been reduced such that chan¢
MaxRequestHoldTime is technically no longer necessdowever, in order to compensate for iSCSI isst
outside of SAN control, such as network disturbances, etc., LeftHand still recommends changi
MaxRequestHoldTime value to 600 seconds.

1 Any time the iSCSI initiator is reinstalled or upgraded, the MaxRBsiiioldTime value may revert to its defat
value of 60 second#lways reconfirm this setting after reinstalling or upgrading the initiator.

1 The MaxRequestHoldTime value should be modiftedevery Windows systemwith an iSCSI volumeThis
recommendationlso applies to cluster nodes using iSCSI resources in Microsoft Cluster Service (MSCS).

LeftHand Networks does not recommend setting MaxRequestHoldTime E&RRFF (i.e., infinite). The
downside of wusing the infinite setting for Max

A full with pending iSCSI data that is waiting to be written to the SAN, which can result in a degradation of
perfamancei and can lead to a complete lock up of the system. For that reason, LeftHand Ne
recommends setting MaxRequestHoldTime to 600 seconds (10 minutes).
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Setting the Session Timeout
The following procedureets the MaxRequestHoldTime value to 10 minutes.

Take standard precautions when editing the registry. If you are not comfortable with this process, ¢
making a backup copy of the registry before starting. For more information on backing up, editing and re
the registry, please refer to thelléving Microsoft Knowledge Base article: Description of the Micros:
Windows Registrhttp://support.microsoft.com/default.aspx?scid=kk;e256986

1. To start the registry editor in Windows, click on Start and select Run from the menu.
2. Type regedit in the available Open: field, and click on OK.

3. Navigate to the following registry key:

4. HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet

5.  With CurrentControlSet selected, click on the Edit menu and select Find.

6. Type in MaxRequestHoldTime and select Find.

&' Registry Editor
File Edit Wiew Fawvorites Help

=3 Class | | Hame Type Data

(] 4250BCES1-6CaF-4A72-0A60-B54C2B4FCa35} (8] (Default) REG. 57 {value not set)
+-[] {36FCIEE0-C465-11CF-BO56-444553540000} [R4] DelayBetweenReconnect REG_DWORD  0x00000001 (1)

(] {4656EE7E-FOS0-1101-B6ED-00C04FAZT2A7} R]EnableNOPOLE REG_DWORD 000000000 (1)

[ {48721856-6795-1102-B1AG-D080CT2E74A2} [R¥]ErrorRecoveryLevel REG_DWORD  0x00000002 (2)

(] {43CEGACE-6FE6-11D2-B1ES-D0B0CT2ET4A2} [#¥]FirstBurstLength REG_DWORD 000010000 (£5536)
Qe I RN o
+ ([ {4D36E967-E325-1 1CE-BFC1-DB002BE1 0315} ] miaR2T - REG_DWORD  0x00000000 (0)
4[] {4D36E963-E325-11CE-BFC1-0B002ZEE 10318 IPSecConﬂgﬂmenut REG_CWORD  0=0000000F (15)
+ (1) {4D36E9E9-E325-11CE-BFCL-0B002EE10318} EJLinkDownTime REG_DWORD  (0=0000000F (15)
41 (] {4D36EI6A-E325-11CE-BFC1-D800ZBE 10316} MaxBurstLength REG_DWORD  0x00040000 (262144)
¥ D {4D36E965-E325-1ICE-BFCI-USUUZBEIUSIS}- MaxConnectionRetries REG_DWORD DuFFFFFFEF (429496?295)
+-{_7] {4D36E96C-E325- 1 1CE-BFC1-05002EE 10318 MaxPendingRequests REG_DWORD  Ox000000FF (2550
+-[_7] {4D36E96D-E325-11CE-BFC1-08002BE 10318} MaxRechataSegmentLength REG_DWORD  0x00010000 (B5536)
+-[Z7] {4D36E6E-E3ZS-11CE-BFC1-08002BE10318} questHoldTime REG_DWORD  0x0000003c (60)
+- (2] {4D36E9EF-E325-11CE-BFC1-08002BE10313} [R4]MaxTransferlength REG_DWORD  0x00040000 (262144)

[ 44D36E970-E325-1 1CE-BFC1-08002BE10318} [¥]MetworkReadyRetryCount REG_DWORD  0x0000000a (10

[C1 {4D036E971-E325-11 CE-BFCL-05002BE 10318} PortalRetryCount REG_DWORD 000000001 (1)
+-[_]] {4D36E972-E325-1 1 CE-BFC1-08002bE10318} SrbTimeoutDeIta REG_DWORD  0x0000000F (15)

(1 {4D36E973-E325-1 LCE-BFCL-05002BE 10318} [R¥]TcPCannect Time REG_DWORD  0x0000000F (15

(3 {#D36E974-E325-11 CE-BFC1-DBONZBEL0315} J [84] TPDisconnect Time REG_DWORD  0x0000000F (159

(] {4D36ESTS-E325-11CE-BFC1-08002BE 10318} [BE]whIRequest Timeowt REG_DWORD  0%0000001e (309

D {4D36E977-E325-1 1 CE-BFC1-06002BE10318)
D {4D36E978-E325-11CE-BFC1-08002BE10318}
D {4D36E979-E325-1 1 CE-BFC1-06002BE10318)
= D {4D36E97E-E325-11CE-BFC1-08002BE10318}
--{_7] oooa
£ Parameters
[:l PersistentTargets

[ Properties ﬂ 1 | | ﬂ

Iy ComputeriHKEY _LOCAL_MACHIMNE)SYSTEM, CurrentControlSetContralyClass| {4036E976-E325- 1 1 CE-BFC 1-08002EE1031 8}, 00004 Par ameters

LeftHand ’ e 0 Page22 of 44

NETWORKS 0 0 0 ®
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7. Doubleclick on the MaxRequestHoldTime registry value, highlighted above, to bring up the following window:

WWalue name:

I b axFequestHoldTime

Walue data: Baze
IE f* Hexadecimal
= Decimal

(] I Cancel

8. Change the Base from Hexadecimal to Decimal

9. Enter 600 for the Value data and click on OK. This sets the MaxRequestHoldTime to 600 seconds (i.e., 10 minutes).
10. Exit the registry editor.

11. Restart the server to complete the updated registry value.

Creating the MaxRequestHoldTime Value
The MaxRequestHoldTime setting can be added to the registry if it is currently not present.

1. To start the registry editor in Windows, click on Start and select Run from the menu.

2. Type regedit in the available Open: field, and clickOK.

3. Navigate to the following registry key:

4. HKEY_LOCAL_MACHINE\SYSTEMCurrentControlSet

5. Within CurrentControlSet, navigate to and exp&@dntroAClass{4D36E97B-E32511CEBFC1-08002BE10318}

6. Under the key described in step 4, locate and expand tldesthat has the plus (+) sign next to it. In the example
below, this would be instance 0000.

7. Click the + sign next to the expandable instance, then select the Parameters key. This will reveal a list of available
values in the right pane of the window.

8. Rightclick the Parameters key described above.
9. From the dropdown menu click New, then click DWORD Value.

10. A new value entry will appear on the right side of the screen. Name the new value MaxRequestHoldTime, then press
Enter on your keyboard.

11. You have now eated the MaxRequestHoldTime value. Go back to Step 6 of the previous section for instructions on
entering the proper data in the new registry value.
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Expanding a Windows Volume on the SAN

OVERVIEW

Often times storage administrators need to expand veleme Windowserver Whether company growth, new requirements

or changes in infrastructure, administrators require a SAN solution flexible enough to accommodate their changing sterage nee
This section details the necessary steps to grow a disk othoWin2008Growing a disk in the LeftHand SAN is a simeo-

step process that can be performed while the volumes are dtillecsind accessible to applications/users

Increasing the Volume Size viathe CMC

The first step in increasing the volume sizéoisncrease the volume on the SAN so that it is large enough to meet your needs.
Typically the size of the volume on the SAN and the size of the volume in Windows are designed to be thf@rstize.
example, the 100 GB volume is being increased to @BO This operation is completed via the Centralized Management
Console and consists of the following steps:

1. Select the volume to increasesize
2. Double click to bring up the Edit Volume window
3. Adjust the volume size accordingly

Once the volume size hasdpeincreased on the SAN, steps must be performed in order for Windows to expand the partition to
use the full space available on the disk.

Increasing the Volume Size in Windows Via Disk Manager

1. Increase the volume on the SAN so that it is large enougte& your needS.ypically the size of the volume on the
SAN and the size of the volume in Windows are designed to be the Bamihis example, the 100 GB volume is
being increased to 200 GB.

Edit ¥olume E3 [@Edit volume K
Bazic | Adwanced | Basic | Advanced |
Yolume Hame: Yolume Hame:
Description: || | Description: | |
Max Size: 74993798 GB (if fully provizoned) Max Size: 74993793 GEB (if fully provizoned)
Size: 100.0 GB - Size: 200 GE -
Cancel Cancel

2. Goto Server Manager and open Disk Manager.
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3. Refresh Disk Manager.

Server Manager

Fie Action View Help

T Server Manager (WINDOWS2008) \ Management
Roles
= Foatures Yolume Layout | Type [ File System | status Copacity | Free Space [ %
“ Disgrostics o (C) Simple  Basic NTFS Healthy (System, Boot, Page File, ...  68.35G8  49.33GB 7
5} Cerfigurstion (SE:(D:)  Simple  Basic NTFS Healthy (Primary Partition) 205.09GE 1748560 8
B & storage CaF-drive ... Simple  Basic NTFS Healthy (Primary Partition) 10000GE 99.81GB  1C

Storage Manager for 3ANs
indows Server Backup
=

Rescan Disks

alrasks o (A

Wiew b | L apisk 1

Basic (:
Help 205.09 GB 205.09 GB MTFS
Online Healthy (Primary Partition)

| Disk 2
Basic F-drive (F)

100,00 GB 100,00 GB NTFS

Cnline Healthy (Primary Partition)

JCD-ROM O

VD (E:)

4. The additional space added in step one will appear next to the original volume.

rver 3

Fle  Action  Yiew Help

sk Management

5 Roles

Features Wolume: Layout | Type | Fils System | Status Capacit Free Space | %
m Diagrostics o (C) Simple  Basic NTFS Healthy (System, Boot, Page File, .. €536 GB  49.33GE  7:
o} Configuration CoE:(D:)  Simple  Basic NTFS Healthy (Primary Partition) 205.09GE 174.ESGE &
B 5 storage (CaF-drive ... Simple  Basic WTFS Healthy (Frimary Pattition) 100.00GE 99.91GB 10

Starage Manager for SANs
Windows Server Backup
E I

Ll

L_=Disk 1

Basic E: (D)

205,09 GB 205,09 GB NTFS

Orline Healthy (Frimary Partition)
L_=Disk 2

Basic F-drive (F:)
200.00 GB 100.00 &8 NTF5 100.00 G6
Orling Heslthy (Frimary Partition) Unallacated

eoromo
VD (E:)

5. Right click on the volume you wish to extend (it must be on the same physical disk as the new free space), and click
AExtend Vol umebod

6. Extend VolumeWizard appear<lick Next.
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