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New and changed features in SnapManager 2.0 for
Hyper-V

SnapManager 2.0 for Hyper-V introduces new features and enhancements, such as native SnapVault
integration, SAN integration, and remote host installation.

SnapManager 2.0 for Hyper-V includes the following new features and enhancements:

» Native SnapVault integration

» Support for both local (SAN) and remote VSS hardware providers (SMB 3.0) for backup
* Remote host installation

» Snaplnfo Settings now support cluster-shared volume 2.0 (CSV) and SMB 3.0 shares

* Cmdlet reference information moved from the /nstallation and Administration Guide to the new
Cmadllet Reference Guide

» New Manage Storage Connection Settings form

* Anew Update all nodes option has been added in the Manage Storage Connection Settings
wizard.

This updates storage connections to all nodes in a cluster. You must run this when you add a
new node to a cluster.

» Support for gMSA (Group Management Service Account)
« Ability to restore to an alternate path for disaster recovery
» Ability to restore a deleted VM from a crash-consistent backup (on Windows Server 2012 only)

SnapManager 2.0 for Hyper-V contains the following changed features:

» The Add Host functionality has been expanded into a full wizard.

» The Backup Management wizard and the Policy Management wizard have been updated to
include the Update to SnapMirror/SnapVault option on the Backup options page.

* Rest or e- backup has 3 new parameters for restoring to an alternate location: -
VirtualMachinePath, -SnapShotFilePath, and -VHDs

SnapManager 2.0 for Hyper-V contains the following new cmdlets:

* Add- SMHVDat aSet

e Add- SMHVHost

e Add- SMHVPol i cy

e (et - SMHVDat aSet

e (et - SMHVHost

e CGet-SMHVPolicy

* | nvoke- SMHVConf i gur eHost

* | nvoke- SMHVRenot eHost | nst al |

* | nvoke- SMHVRenot eHost Uni nst al |
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* Renpve- SVHVDat aSet
* Renove- SMHVHost
* Renopve- SMHVPol i cy
e Set - SMHVDat aSet
e Set-SMHVPolicy



What you can do with SnapManager for Hyper-V

SnapManager for Hyper-V enables you to back up and restore multiple virtual machines across
multiple hosts. You can create datasets and apply policies to them to automate backup tasks such as
scheduling, retention, and replication.

You can perform the following tasks with SnapManager for Hyper-V:

Group virtual machines into datasets that have the same protection requirements and apply
policies to those datasets

Back up and restore dedicated and clustered virtual machines on storage systems running Data
ONTARP software

Back up and restore virtual machines running on cluster shared volumes and using Windows
Failover clustering

Automate dataset backups using scheduling policies

Perform on-demand backups of datasets

Retain dataset backups for as long as you need them, using retention policies

Update the SnapMirror destination location after a backup successfully finishes
Specify custom scripts to run before or after a backup

Restore virtual machines from backups

Monitor the status of all scheduled and running jobs

Manage hosts remotely from a management console

Provide consolidated reports for dataset backup, restore, and configuration operations
Perform a combination of crash-consistent and application-consistent backups
Perform disaster recovery operations using PowerShell cmdlets
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List of ShapManager for Hyper-V limitations

It is important that you understand that some features are not supported in SnapManager 2.0 for

Hyper-V.

» Canceling, suspending, and resuming backup jobs are not supported.

» Canceling a restore job is not supported.

» Canceling the backup delete job is not supported.

 Policies cannot be copied across datasets.

* Role-based access control (RBAC) is not supported.

» Excluding virtual hard disks (VHDs) from a SnapManager for Hyper-V Volume Shadow Copy
Service (VSS) backup job is not supported.

» Single file restore from a backup copy is not natively supported.

» Cross-version management is not supported; for example, you cannot use Client Console 1.2 to
manage SnapManager 2.0 for Hyper-V, and vice versa.

» If you start to restore a Hyper-V virtual machine (VM), and another backup or restoration of the
same VM is in process, your attempt fails.

» Restoring a deleted VM from a crash-consistent backup copy is supported only for Windows
Server 2012.

* Running different versions of SnapManager for Hyper-V on different nodes of a failover cluster
is not supported.

« Reverting from SnapManager 2.0 for Hyper-V is not supported.

» Backup or restore jobs of virtual machines are not supported when users change the cluster
ownership node while backing up or restoring.

* Mixed-mode backups (of virtual machines containing files on CSV 2.0 volumes and normal
shared disks) are not supported.

» After you migrate the storage of a VM to another location using Windows Server 2012, you
cannot restore on that VM from backup copies made before the migration.

« For Windows Server 2012, you cannot perform a backup job where the backup set includes both
a Cluster Shared Volume (CSV) and a shared disk.

* When configuring Manage Storage Connection Settings, you cannot use Remote Procedure Call
(RPC) protocol; you can use only HTTP and HTTPS protocols.

* Remote VSS backup when the VM is hosted on a DNS zone share is not supported.
Using DNS zones to host a VM is not a supported configuration.

» Making an application-consistent backup of a virtual machine (VM) that is stored on NAS storage
is not supported by Microsoft Hyper-V Server 2012. This limitation does not apply to crash-
consistent backups.

» The virtual switch name for a VM must be exactly the same for the primary and secondary
Windows hosts.

» Backup and restore require a FlexClone license when Hyper-V VMs are deployed over SMB 3.0.
» The maximum supported LUN size for restore operations is 14 TB.
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Related information

Knowledge Base: kb.netapp.com/support/index?page=home

Window Server 2012 Products and Editions Comparison. http.//www.microsoft.com/en-us/
downloady/details.aspx?2id=38809


http://www.microsoft.com/en-us/download/details.aspx?id=38809
http://www.microsoft.com/en-us/download/details.aspx?id=38809
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Data ONTAP requirements

The Data ONTAP requirements depend on the type of licensing you use with SnapManager for
Hyper-V.

For host-based licensing and storage-based licensing, you must use Data ONTAP 8.0 or later.

You must use Data ONTAP 8.2 or later of MultiStore (vFiler unit) for use with SnapManager for
Hyper-V.

If using a version of Data ONTAP prior to 8.2, there are some restrictions on certain operations. For

more information about licensing, see the SnapDrive for Windows Installation and Administration
Guide.

For the most current information, see the Interoperability Matrix.

Related information

The NetApp Interoperability Matrix Tool (IMT) - support.netapp.com/NOW/products/
Interoperability/


http://support.netapp.com/NOW/products/interoperability/
http://support.netapp.com/NOW/products/interoperability/
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License requirements

To run SnapManager for Hyper-V, you must install either host-based or storage system licenses.

SnapManager A SnapManager suite license is required on the Windows host system. You can

suite license choose either host-based licensing or storage system licensing.

Per server This is also known as host-based licensing. 1f you select host-

license based licensing, you must provide a SnapManager suite license
key during installation, which you can change later if you need
to. You can change the license key after installation by clicking
License settings in the SnapManager for Hyper-V Welcome
window. Each parent host requires a SnapManager suite
license.

Per storage  This is also known as storage system licensing. If you select

system storage system licensing, you must add the SnapManager suite

license license to all storage systems to run the SnapManager for
Hyper-V operations.

Per client Use this licensing option when you are installing the

system management console.

license
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Hotfix requirements

You must manually install hotfixes to your Windows Server operating system environments.

Operating system Required hotfixes

Windows Server 2008 R2 « KB978157

* KB979743
« KB2406705
» KB974909
» KB975354
* KB977096
* KB974930
 KB2517329

Windows Server 2008 R2 SP1 « KB2406705

* KB2531907
* KB2263829
* KB2494016
« KB2637197
 KB2517329

Windows Server 2012 e KB2770917
« KB2779768

Related references

Writer returned failure code 0x800423f3. Writer state is 8 on page 20
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Known issues

Some behaviors are known to affect functionality in this release of SnapManager for Hyper-V. You
can use the workarounds provided to manage some of these behaviors.

Create dataset operation fails due to mismatched port
number
Issue When using the Add Host wizard to add a remote host and you provide a
mismatched port number, creating a dataset fails. You might see this error: Wb
Service Cient channel was unable to connect to the

Pr ot ecti onG oupManagenent Servi ce i nstance on nmachi ne
host _nane.

Cause This issue occurs when a mismatched port number is specified in the Add Host
wizard, which is then subsequently used to communicate with the remote host
during web services.

Corrective  Restart the SnapManager for Hyper-V service on the managing host and add the
action remote host again, this time using the correct port number.

Crash-consistent restore operation fails when the VM
directories are renamed or deleted

Issue When a VM directory is deleted or renamed, restoring the VM from a crash-
consistent backup fails.

Cause This issue occurs because the cache does not update correctly.

Corrective action Manually refresh the VM cache by changing the VM state in Hyper-V
Manager.

Remote installation fails if SnapDrive 7.0 for Windows is
already installed on the host or cluster node
Issue Remotely installing SnapManager for Hyper-V (through the Remote Host Install

wizard or the Add Host dialog box) fails if SnapDrive 7.0 for Windows was
manually installed on the target host or cluster node previously.
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Cause

Corrective
action

This issue occurs because the user credentials are incorrectly added to the
administrator group of the remote host or cluster node. Manually installing
SnapDrive 7.0 for Windows fails to add your credentials to the administrator group
of the remote host or cluster node. To use remote installation, you cannot manually
install SnapDrive 7.0 for Windows on any individual host or cluster node.

You can perform one of two workarounds: uninstall SnapDrive 7.0 for Windows
and reinstall it using the Remote Host Install wizard, or manually install
SnapManager for Hyper-V on the affected host or cluster node.

NAS backups taking a long time, compared to SAN backups

|ssue

Cause

Corrective
action

In certain environments, you might observe NAS backups taking an unusually
long time, especially when compared to SAN backups.

This issue is related to how Microsoft updates the DNS cache.
If this problem occurs, put the CIFS server entry in the et c/ host file:

Manually update et ¢/ host s on each of the nodes in the cluster to have i p-
addr ess/ <ClI FS server nane> mapping for the Data ONTAP CIFS LIFs.

Requirement when adding a new node to a cluster

|ssue

Cause

Corrective
action

Every time you add a new node to a cluster, you must run the Manage Storage
Connection Settings wizard and select the Update all nodes option.

If you do not run the Manage Storage Connection Settings wizard with the correct
options selected, you might see the following error: Error: Vss Requestor -
Backup Components failed. Failed to call keep snapshot set,
share name:\\ EXAMPLE\ EXAMPLE\, File Server Shadowcopyset id:,
Reason I ndex and count nust refer to a location within the
string.

This issue occurs because the SnapDrive for Windows storage settings do not
propagate throughout all the cluster nodes.

You must run the Manage Storage Connection Settings wizard from any node in the
cluster and select the Update all nodes option to push storage connections to all the
nodes.
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The device is not ready.

|ssue

Cause

Corrective
action

If the Storage Virtual Machine (SVM) that hosts the report directory is down, a
backup of NAS VMs hosted on a different SVM might fail with the error The
device is not ready.

In the backup report, you might see the following message:

HOST_01

Val i dati ng backup request

Val i dati on of backup request conpleted

Starting backup of dataset

Retrieving dataset topol ogy

Retrieving dataset topology - conpleted successfully

Backup task: Backup Task [Host: HOST_01, Type: Hyper-V]
Waiting for backup task: Backup Task [Host: HOST_01, Type:
Hyper-V] to conplete

The device is not ready.

Backup failed with error(s). Details: An error occurred in
the backup process.[Host: HOST_01] The device is not ready.

This message occurs when the mapped LUN is not accessible, causing a standard
Windows message for Devi ce not ready.

This is an expected behavior; bring the SVM that hosts the report directory back
online and retry the backup job.

Remote installation does not work with x86 client

|ssue

Cause

Corrective
action

If you try to run the Add Host wizard without having already installed SnapDrive
7.0 for Windows and SnapManager 2.0 for Hyper-V on the remote host, the Add
Host wizard fails with this error message: >>--- 1 nval i d package path!,

Pl ease check if installation package is available at this
path: [C./Exanple].

This issue occurs because the Remote Install feature is not supported in the
SnapManager 2.0 for Hyper-V x86 client.

You must install SnapDrive 7.0 for Windows and SnapManager 2.0 for Hyper-V
on the remote host before running the Add Host wizard from the x86 client.
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Installation wizard lacks service account type in the
credentials form
I'ssue The SnapManager for Hyper-V installer currently does not support a service
account-type object in the credentials form of the Installation wizard. A service

account is required if you want to provide GMSA (Group Management Service
Account) rights for the service.

Cause This process is not natively supported by the installer form.

Corrective 1. Complete the SnapManager for Hyper-V installation with your standard donai n
action \user credentials.

2. Stop the SnapManager for Hyper-V Web Service:
a. Launch the Task Manager application.
b. Click the Services tab.
c. On the bottom-right, click the Services button.

d. From the Services window, right-click SnapM anager for Hyper-V Web
Service.

e. From the drop-down menu select Stop.
3. Modify the SnapManager for Hyper-V Web Service properties:

a. From the Services window, right-click SnapM anager for Hyper-V Web
Service.

b. From the drop-down menu, select Properties.
¢. Click the Log On tab.

d. Change the account name to GVSA account and leave the password blank:
for example, <domai n>\ <gnsa_acct nane>$.

e. Click OK.
4. Restart the SnapManager for Hyper-V Web Service:

a. From the Services window, right-click SnapM anager for Hyper-V Web
Service.

b. Select Start.
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When the Snaplinfo path is unavailable, backup jobs fail with
a misleading error message

M essage

Description

Corrective
action

SnapManager for Hyper-V backup failed to conplete

Backup of the Dataset Nane: Exanpl eOl

Backup id: 9612dblc-dlbl-4efe-afel-d5c12345671d failed to
execut e

Error: Failed to process the file system discovery request:
Error SDAPI _| NTERNAL_ERROR Error 0x57 occured. Description
is not found.

When the Snaplinfo path is unavailable, the backup job fails; this is expected
behavior. However, the error message that displays is misleading.

Ensure that the Snaplnfo path is available and retry the backup. You can control
the Snaplnfo directory path settings by using the Configuration wizard or the
Snapl nfo settings action.

Failed to restore from pre-upgrade crash-consistent backup
when the VM was deleted in Windows Server 2012

|ssue

Cause

Corrective
action

After you upgrade to version 2.0, you cannot restore from a crash-consistent
backup copy made with any version of SnapManager for Hyper-V prior to 2.0, if
the backup is stored on a VM that was deleted in Windows Server 2012.

This functionality was not available in previous versions of SnapManager for
Hyper-V for a crash-consistent backup, so it is not available after upgrade.

This is an expected behavior. If you have an application-consistent backup copy
available, you can restore from that. If you only have a crash-consistent backup
copy, there is no workaround available.

Application-consistent backup of VM on NAS not supported
for Microsoft Hyper-V Server 2012

|ssue

Making an application-consistent backup of a virtual machine (VM) that is stored
on NAS storage is not supported by Microsoft Hyper-V Server 2012. This
limitation does not apply to crash-consistent backups.
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Cause

Corrective
action

This limitation is imposed by a missing feature in Microsoft Hyper-V Server 2012,
Application-consistent backup of NAS VMs is supported by a new Microsoft
component called Microsoft File Share Shadow Copy Provider, which is available
in all the Windows Server 2012 editions except Microsoft Hyper-V Server 2012.
File Services is a limited feature on Hyper-V Server 2012, which is why the
Microsoft File Share Shadow Copy Provider is not supported.

None available.

Related information

Window Server 2012 Products and Editions Comparison. http.//www.microsoft.com/en-us/
downloady/details.aspx2id=38809

Validation for restore operation from pre-upgrade backup
Snapshot copies returns VHD warning

Issue

Cause

After upgrading to SnapManager 2.0 for Hyper-V, you might see unexpected VHD
warnings when validating a restore operation from backup Snapshot copies that were
made before the upgrade.

You might receive the following warning for a VM on standalone host: Cur r ent
VHD configuration of the VMis different fromthat at the tinme
of backup. Restoring the VM may result in addition of VHDs to
the VM or may result in nmaking some existing VHDs orphan. Are
you sure you want to proceed with restore operation?

You might receive the following warning for a VM on a cluster host: The current
virtual nmachi ne snapshot file location of the VM[C:fil e_path]
does not match with that at the tine of backup [C file_path].
Are you sure you want to proceed with restore operation?

A VM can be restored from the previous SnapManager for Hyper-V version's
backup; however when validating, a warning dialogue could appear regarding the
difference between the current VM configuration and the configuration of the VM at
the time of backup operation, even though the VM configuration is same.

This warning message should be verified by the user first, to confirm that nothing has
changed in the VM configuration, and then it can be safely ignored to continue the
restore operation.

If the configuration has really changed, then the implications of restoring the VM
should be well understood before continuing the restore operation. One example of a


http://www.microsoft.com/en-us/download/details.aspx?id=38809
http://www.microsoft.com/en-us/download/details.aspx?id=38809
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configuration change is the addition or removal of VHD after making the backup
copy.

Corrective If you have first verified that there is no change in the VM configuration since the
action upgrade, you can ignore this warning message.

SnapManager for Hyper-V does not load nodes added to the
cluster

Issue When you add a new node to a cluster, SnapManager for Hyper-V might not load or
display the new node in the cluster.

Cause This issue occurs because the storage connection settings have not been propagated
to the new nodes.

Corrective 1 Configure the node:
action o ) ) )
a. From one of the existing nodes, run the Configuration wizard.

b. On the Storage Connection Settings window, select the Update all nodes
option.

c. Finish the Configuration wizard.
2. Modify the dataset:
a. From the Dataset tab, select one of the datasets.
b. Select the Modify under Actions.
c. Complete the Modify Dataset wizard, even if there is no change.

3. You must repeat Step 2 for all the datasets to have the policy and schedule
added to the new node.

The SnapManager for Hyper-V MMC might crash in some
Windows 2008 R2 configurations

M essage MVC has detected an error in a snap-in and will unload it.

Description The message occurs on Windows 2008 R2 because the
COMPLUS_ApplicationMigrationRuntimeActivationConfigPath Environment
variable is not set.

Corrective  Add the following batch file to the shortcut you are using to execute the
action SnapManager for Hyper-V GUI:
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setx -m COVPLUS_Applicati onM grati onRunti meActi vati onConfi gPath
"C:\ Program Fi |l es\| BM SnapManager for Hyper-V'"C:\ProgramFil es
\ | BM SnapManager for Hyper-W SnapManager For Hyper-V. nsc”

Writer returned failure code 0x800423f3. Writer state is 8

M essage Vss Requestor - Backup Conponents failed. Witer Mcrosoft
Hyper-V VSS Witer involved in backup or restore encountered
a retryable error. Witer returned failure code 0x800423f 3.
Witer state is 8

Description  Thijs message occurs because of a Windows Server 2012 issue that is caused by the
inclusion of direct-attached iSCSI LUNSs or pass-through disks in the VSS backups.
The fix was released as a Windows update for Windows Server 2012.

Corrective Perform these two steps to resolve this issue:
action 1. Install the Windows Server 2012 update KB2770917.

2. Update the integration service in all the virtual machines (VMs) that have
SnapDrive for Windows installed and have direct-attached iSCSI LUNs or
pass-through disks on them.

Note:

Even with the hotfix, SnapManager for Hyper-V does not back up your pass-
through disks.

Related references

Hotfix requirements on page 12

Related information

Windows KB 2770917: http.//support. microsoft.com/kb/2770917

Windows installer does not display installer log file

Issue Windows installer does not display the Windows installer log file after
installation finishes on the following operating systems:
e Windows Server 2003
*  Windows XP
* Windows Vista


http://support.microsoft.com/kb/2770917

Cause

Corrective
action
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This is a known limitation in the Windows installer.

To view the log file manually, go to \ wi ndows\ t enp and find the MSI log file
(MSI####.10g) that is stamped with a time close to the time that the installation
completed.

Import (mount) of Snapshot LUN from a SAN boot LUN
Snapshot copy fails in Windows Server 2008 R2

SnapManager for Hyper-V does not support backup and restore operations on virtual machines
running on SAN boot LUNs.

For more information, see bug 1D 377102.

Related information

Bugs Online - support.netapp.com/NOW/cgi-bin/bol.

Error 5605 received during backup

M essage

Description

Corrective
action

The root\ MSC uster nanmespace is marked with the

Requi resEncryption flag. Access to this nanespace night be
denied if the script or application does not have the
appropriate authentication |evel. Change the authentication

| evel to Pkt_Privacy and run the script or application again.

This message occurs during SnapManager for Hyper-V backup operations. It
occurs because SnapManager for Hyper-V sets the authentication level each time a
call is made to WMI (Windows Management Instrumentation). SnapManager for
Hyper-V uses packet privacy as the authentication level. If SnapManager for
Hyper-V receives this warning, the application modifies the authentication level
temporarily and sets it to the packet privacy.

The next set of calls works without triggering an error. These warnings can be
safely ignored.

SnapManager for Hyper-V does not automatically move files
to a changed Snaplnfo location
If you change Snaplinfo settings after a host is added to SnapManager for Hyper-V, you must

manually move all files on the previous SnapInfo LUN to the new location; SnapManager for Hyper-
V does not update them automatically. If you do not copy the files, you cannot restore from or


http://support.netapp.com/NOW/cgi-bin/bol.
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manage the backup copy made using the previous Snaplinfo LUN, and SnapManager for Hyper-V
does not list the backup copy.

SnapManager for Hyper-V fails to connect to a Hyper-V host

Issue SnapManager for Hyper-V intermittently fails to connect to a Hyper-V host,
even though the host is up and can be reached over the network.

Cause This issue occurs when the Snsvchost . exe file for the WCF service stops
responding. See Microsoft Knowledge Base article 2536617 for more
information.

Corrective See Microsoft Knowledge Base article 2504602 for a possible workaround.

action

Related information

Knowledge Base article 2504602 - http.//support.microsoft.com/
Knowledge Base article 2536617 - htip.//support. microsoft.com/

Higher memory use on Snapinfo owner node during backup

Issue The Snaplnfo owner node shows higher memory use by the SnapManager for
Hyper-V service when a backup is in progress.

Cause This is an expected behavior. After the backup is completed, memory use
returns to normal.

Corrective action None required.


http://support.microsoft.com/
http://support.microsoft.com/
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Documentation updates and additions

You should be aware of some updates and additions to the /nstallation and Administration Guide that
have occurred since the time of publication. You can be sure that you have the latest information by
monitoring the NetApp Support Site for updates to the Release Notes.

Backup In the Backup Dataset wizard, the following requirement listed on the Secondary
Dataset Backup Options page no longer applies: “The volume hosting the Snapinfo directory
wizard must also have the same label specified in its SnapVault policy.”
Instead, a pre-formatted label (smhv_snapinfo_%hostname%) is applied to the
Snaplnfo copy. Ensure that the pre-formatted label has been created on the SnapVault
relation policy. Here, %hostname% is the Windows Failover Cluster name or the
stand-alone Hyper-V host name.
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NetApp assumes no responsibility or liability arising from the use of products described herein,
except as expressly agreed to in writing by NetApp. The use or purchase of this product does not
convey a license under any patent rights, trademark rights, or any other intellectual property rights of
NetApp.

The product described in this manual may be protected by one or more U.S. patents, foreign patents,
or pending applications.

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosure by the government is subject to
restrictions as set forth in subparagraph (c)(1)(ii) of the Rights in Technical Data and Computer
Software clause at DFARS 252.277-7103 (October 1988) and FAR 52-227-19 (June 1987).
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Trademark information

NetApp, the NetApp logo, Network Appliance, the Network Appliance logo, Akorri,
ApplianceWatch, ASUP, AutoSupport, BalancePoint, BalancePoint Predictor, Bycast, Campaign
Express, ComplianceClock, Cryptainer, CryptoShred, CyberSnap, Data Center Fitness, Data
ONTAP, DataFabric, DataFort, Decru, Decru DataFort, DenseStak, Engenio, Engenio logo, E-Stack,
ExpressPod, FAServer, FastStak, FilerView, Flash Accel, Flash Cache, Flash Pool, FlashRay,
FlexCache, FlexClone, FlexPod, FlexScale, FlexShare, FlexSuite, FlexVol, FPolicy, GetSuccessful,
gFiler, Go further, faster, Imagine Virtually Anything, Lifetime Key Management, LockVault, Mars,
Manage ONTAP, MetroCluster, MultiStore, NearStore, NetCache, NOW (NetApp on the Web),
Onaro, OnCommand, ONTAPI, OpenKey, PerformanceStak, RAID-DP, ReplicatorX, SANscreen,
SANshare, SANTtricity, SecureAdmin, SecureShare, Select, Service Builder, Shadow Tape,
Simplicity, Simulate ONTAP, SnapCopy, Snap Creator, SnapDirector, SnapDrive, SnapFilter,
Snaplntegrator, SnapLock, SnapManager, SnapMigrator, SnapMirror, SnapMover, SnapProtect,
SnapRestore, Snapshot, SnapSuite, SnapValidator, SnapVault, StorageGRID, StoreVault, the
StoreVault logo, SyncMirror, Tech OnTap, The evolution of storage, Topio, VelocityStak, vFiler,
VFM, Virtual File Manager, VPolicy, WAFL, Web Filer, and XBB are trademarks or registered
trademarks of NetApp, Inc. in the United States, other countries, or both.

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business
Machines Corporation in the United States, other countries, or both. A complete and current list of
other IBM trademarks is available on the web at www.ibm.com/legal/copytrade.shiml.

Apple is a registered trademark and QuickTime is a trademark of Apple, Inc. in the United States
and/or other countries. Microsoft is a registered trademark and Windows Media is a trademark of
Microsoft Corporation in the United States and/or other countries. RealAudio, RealNetworks,
RealPlayer, RealSystem, RealText, and RealVideo are registered trademarks and RealMedia,
RealProxy, and SureStream are trademarks of RealNetworks, Inc. in the United States and/or other
countries.

All other brands or products are trademarks or registered trademarks of their respective holders and
should be treated as such.

NetApp, Inc. is a licensee of the CompactFlash and CF Logo trademarks.

NetApp, Inc. NetCache is certified RealSystem compatible.
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How to send your comments

You can help us to improve the quality of our documentation by sending us your feedback.

Your feedback is important in helping us to provide the most accurate and high-quality information.
If you have suggestions for improving this document, send us your comments by email to
doccomments@netapp.com. To help us direct your comments to the correct division, include in the
subject line the product name, version, and operating system.

You can also contact us in the following ways:

* NetApp, Inc., 495 East Java Drive, Sunnyvale, CA 94089 U.S.
* Telephone: +1 (408) 822-6000

+ Fax: +1 (408) 822-4501

e Support telephone: +1 (888) 463-8277
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