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1 INTRODUCTION TO VMWARE VIEW ON NETAPP STORAGE 

1.1 THE PURPOSE 

The purpose of this document is to provide a step-by-step guide on how to deploy VMware ViewÊ on 
NetApp® FAS3000 and FAS6000 series HA clusters on Cisco Nexus 5000 and 7000 switches. This 
document details the deployment of a typical Windows® XP virtual desktop infrastructure. For the purposes 

of this guide we will focus on deploying a 2,000-seat modular environment utilizing 16 VMware® ESXÊ 

3.5 hosts and one NetApp FAS3170HA using the NFS protocol. However, this configuration can also be 
used on any NetApp FAS3000 and FAS6000 series HA clusters.  Also, due to the modular design approach, 
scalability to larger deployments is simplified. The information contained in this guide will assist in setting up 
environments ranging from proof of concept (POC) to production deployments. Note that this guide is 
intended for storage and systems administrators who are familiar with VMware and NetApp storage. 

This document is intended as an instructional guide and does not attempt to explain why certain steps are 
taken. For more detailed information on the steps included in this document, see TR-3428: NetApp and 
VMware Virtual Infrastructure 3 Storage Best Practices and TR-3705: NetApp and VMware View (VDI) 
Solution Guide. 

The purpose of this document is to demonstrate a typical mixed deployment scenario where there are 
different user types in an environment that require different desktop types and still be able to achieve the 
much desired storage efficiency, performance, operational agility, and data protection. The table below 
shows a sample customer environment with a mix of users. The mixed user requirements can be easily met 
by using different desktop delivery models in VMware VMware View Manager, leveraging both the NetApp 

Rapid Cloning Utility 2.0 and VMware linked clone technology. Below is a table detailing the deployment 

scenario demonstrated in this document. 

Table 1) RCU and Linked Clones Deployment Mix.  

Virtual Machine Distribution Number of Virtual Machines Percentage of Deployment 

# of VMôs deployed with RCU 2.0 1500 75% 

# of VMôs deployed with linked clones 500 25% 

Total Number of VMôs 2000 100% 

 

 

Table 2) Details on number of Virtual Machines Deployed using NetApp RCU. 

Virtual Machine Distribution Number of Virtual Machines 

# of RCU persistent access mode VMôs 1000 

# of RCU nonpersistent access mode VMôs 500 

Total # of VMôs deployed with RCU 2.0 1500 

 

http://www.netapp.com/us/library/technical-reports/tr-3428.html
http://www.netapp.com/us/library/technical-reports/tr-3428.html
http://media.netapp.com/documents/tr-3705.pdf
http://media.netapp.com/documents/tr-3705.pdf
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Table 3) Details on number of virtual machines Deployed using VMware Linked Clones. 

Virtual Machine Distribution Number of Virtual Machines 

Number of linked clone persistent access mode virtual 
machines 

250 

Number of linked clone nonpersistent access mode 
virtual machines 

250 

Total # of virtual machines deployed with linked 
clones 

500 

 

This guide will focus on achieving multiple levels of storage efficiency and performance acceleration for each 
of the deployment scenarios in this mixed environment. While this document has a 75% to 25% split for 
deployment, the principles for storage layout, efficiency, performance acceleration, and operational agility 
can be used for every type of deployment mix. 

The table below shows a sample customer environment with different user profiles having different 
requirements in terms of desktop usage and data hosted on the virtual desktops. The table highlights how 
the different deployment solutions (NetApp RCU 2.0 and VMware linked clones) can be leveraged to fulfill 
requirements for the different user types. 

Table 4) Types of VMware View Deployment scenarios. 

User Profile User Requirements Number of 
Virtual 
Desktops 

VMware 
View 
Manager 
Desktop 
Delivery 
Model 

Access Mode Deployment 
Solution 

Marketing/ 
finance/ 
consultants 

 Customizable, personalized 
desktops, using a mix of 
office and specialized, 
decision-supporting 
applications 

 Download and use several 
applications as required 

 Installed apps and/or data on 
the OS disk to be retained 
after patches, OS upgrade, 
and reboots  

 Requires protecting the user 
data 

1,000 Manual 
desktop 
pool 

Persistent NetApp 
RCU 2.0 

Software 
developers 

 Mix of office and enterprise 
applications on the desktop  

 Require installing new 
applications, on an as needed 
basis 

 Requires applications 
installed on the OS disk to be 
retained after patches, 
upgrade, and reboots, to be 
used by any user who logs in 
next time. 

 Requires protecting the user 
data 

500 Manual 
desktop 
pool 

Nonpersistent NetApp 
RCU 2.0 

Help 
desk/call 

 Work with only one 
application at a time 

250 Automated 
desktop 

Persistent VMware 
linked 
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center  Do not require customizable, 
personalized desktops 

 Does not require applications 
and data on the OS disk to be 
retained after patches, OS 
upgrade, and reboots 

 Requires protecting the user 
data on the separate user 
data disk 

pool clones 

Training/ 

students 

 Temporary desktops for the 
duration of the training 
session 

 Require clean desktop for 
every class 

 Does not require 
customization, or 
personalization 

 Does not require protection of 
the OS or user data 

250 Automated 
desktop 
pool 

Nonpersistent VMware 
linked 
clones 

1.2 THE ENVIRONMENT 

Note that proper licensing for the NetApp controllers, VMware Products, and Windows XP must be obtained 
to use the features detailed in this guide. Also, Cisco Nexus 5000 and 7000 switches are used and licensed 
for virtual port channels (vPC) and virtual device context (VDC).  Where appropriate, trial licenses can be 
used for many of the solution components in order to test the configuration. Using this guide will allow you to 
create the representative environment as shown in Figure 1. 

1.3 HIGH-LEVEL ARCHITECTURE OF THE VMWARE VIEW MODULE ON NETAPP 

Below is an illustration depicting a high-level overview of what the solution will look like once you complete 
the steps outlined in this document. 
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Figure 1) High-level representation of the VMware View environment on a FAS3170HA cluster. 

2 NETWORK SETUP AND CONFIGURATION 

For the purposes of this deployment guide we used a network design with two Cisco Nexus 7000 switches 
and two Cisco Nexus 5000 switches.   Because of the complexity and variety of each organizationôs network 
environment, it is very difficult to provide one general way to set up and configure all networks. For more 
detailed information on additional network configuration options, refer to TR-3428: NetApp and VMware 

Virtual Infrastructure 3 Storage Best Practices. 

. 

Below is a list of the topics that are covered in depth in the networking section in TR-3428: 

 Traditional Ethernet switch designs 

 Highly available storage design with traditional Ethernet switches 

 ESX networking with multiple Virtual Machine kernel ports 

 ESX with multiple Virtual Machine kernel, traditional Ethernet, and NetApp networking with single-mode 
VIFS 

 ESX with multiple Virtual Machine kernel, traditional Ethernet, and NetApp networking with multilevel 
VIFS 

 Cross-stack EtherChannel switch designs 

 Highly available IP storage design with Ethernet switches that support cross-stack EtherChannel 

 EtherChannel ESX networking and cross-stack EtherChannel 

 ESX and NetApp with cross-stack EtherChannel 

 Datastore configuration with cross-stack EtherChannel 
 

Detailed below are the steps used to create the network layout for the NetApp storage controllers and for 
each ESX 3.5 host in the environment. 

http://www.netapp.com/us/library/technical-reports/tr-3428.html
http://www.netapp.com/us/library/technical-reports/tr-3428.html
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2.1 NETWORK SETUP OF CISCO NEXUS NETWORK SERIES 

For the purposes of this deployment guide we used a network design with two Cisco Nexus 7000 switches 
and two Cisco Nexus 5000 switches.  All of Ciscoôs best practices were followed in the setup of the Nexus 
environment.  For more information on configuring a Cisco Nexus environment, visit http://www.cisco.com. 
 
The goal in using a Cisco Nexus environment for networking is to integrate their capabilities to logically 
separate public IP traffic from storage IP traffic. In doing this, the chances of issues from changes done to a 
portion of the network are mitigated. 
 
Since the Cisco Nexus switches used in this configuration support virtual port channeling (vPC) and are 
configured with a VDC specifically for storage traffic, logical separation of the storage network from the rest 
of the network is achieved while at the same time providing a high level of redundancy, fault tolerance, and 
security. 
 
On the Nexus network perform the following configurations: 

 Setup a Pier Keep Alive Link as a management interface between the two Nexus switches. 

 On the default VDC, be sure to enable a management VLAN for the service console, a public VLAN for 
the virtual machine network, and a private, non-routable VLAN for VMotionÊ.  

 In order to isolate and secure the NFS traffic, create a separate VDC for NFS traffic.   Assign ports to 
this VDC and configure these ports for a private, non-routable VLAN.* 

*Note:  This is an optional configuration.  If you do not use this configuration or have this option available, 
create an additional private, non-routable VLAN on the default VDC. 

2.2 STORAGE VLAN FOR NFS 

Make sure to configure a nonroutable VLAN on a separate VDC for the NFS storage traffic to pass to and 
from the NetApp storage controllers to the ESX hosts. With this setup the NFS traffic is kept completely 
contained, and security is more tightly controlled.  

Also, it is extremely important to have at least two physical Ethernet switches for proper network redundancy 
in your VMware View environment. Carefully plan the network layout for your environment, including detailed 

visual diagrams detailing the connections for each port. 

2.3 VMWARE VIEW NETWORK 

When creating a VMware View environment that contains several hundred or several thousand virtual 
machines, be sure to create large enough DHCP scope to cover the number of IP addresses that will be 

needed by the clients. This step should be planned well before implementation. 

 

http://www.cisco.com/
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Figure 2) NetApp storage controller VIF configuration. 

 

3 NETAPP STORAGE CONTROLLER SETUP FOR VMWARE ESX 3.5 

Perform all of the steps listed below on both controllers of the NetApp system. Failure to do so could result 
in inconsistencies and performance problems within the environment. 

3.1 NETAPP CONTROLLER 2,000-SEAT PHYSICAL CONFIGURATION 

Table 5) NetApp solution configuration. 

NetApp System Components Number and/or Type Slot on Each NetApp Controller 
Part Installed In 

Disk shelves required  6 (totaling 84 FC* disks; 
3 shelves per controller) 

N/A 

Size and speed of hard disk in shelves 300GB @ 15K RPM N/A 
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Approximate starting storage required per 
NetApp controller after deployment 

55GB N/A 

Quad port 1GB Ethernet NIC  4 (2 per controller) 2 and 3 

Quad Port Fibre Channel card 4/2/1 
 

2 (one per controller) 4 

Performance Acceleration Module (PAM) 2 (one per controller) varies 

NFS licenses 
 

2 (one per controller) N/A 

 

For the purpose of this configuration, eight IOPS per virtual machines is used as the basis for the design 
architecture. This number might vary per environment and for different user types. For further details on 
sizing best practices, check NetApp TR-3705.   

 

*  Depending on the requirements, it may be possible to replace the FC disks used in this configuration with 
SATA disks. However, be sure to perform proper sizing and testing before making this change.   

3.2 NETWORK SETUP OF NETAPP STORAGE CONTROLLER 

In order to achieve optimal performance, maximize the number of Ethernet links for both controllers in the 
NetApp cluster. Below are the guidelines for setting up the network for both storage controllers. 

Table 6) Network setup of NetApp controller. 

Step  Action 

1 Connect to the NetApp storage controllerós console (via either SSH, telnet, or console connection). 

2 As depicted in the diagram above interface e2a, e3a, e2c, and e3c must go to Switch A. 

3 As depicted in the diagram below, interface e2b, e3b, e2d, and e3d must go to Switch B.  

4 The ports that these interfaces are connected to on the switches must meet the following criteria: 

a. They must be on the nonroutable VLAN created for NFS network traffic. 

b. They must be configured into a trunk, either manually as a multimode VIF or dynamically 
as an LACP VIF. 

c. If LACP is used, then the VIF type must be set to static LACP instead of multimode on the 
NetApp storage controller. 

Note: For the purposes of this document we will use the 192.168.0.0/24 network for the private 
subnet for NFS and the 192.168.1.0/24 network for the private subnet for VMotion.  

a. The NetApp storage controller IP address range will be from 192.168.0.200 through 
1921.68.0.254.  

b. The ESX 3.5 NFS VMware kernel IP address range will be 192.168.0.1 through 
192.168.1.199.  

c. The VMware VMotion enabled VMware kernel IP address range will be 192.168.1.1 
through 192.168.1.254. 

 

 

 

 

  

http://media.netapp.com/documents/tr-3705.pdf
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3.3 CONFIGURE NFS TRUNK 

 

Table 7) Configure the NFS trunk on the NetApp storage controller. 

Step  Action 

1 Edit the rc file in the /etc directory of each NetApp storage controllerôs root volume. 

Note: If using Windows to edit rc file, use Wordpad instead of Notepad when asked what program 
to open the rc file with. 

2 Edit the RC file on the first storage controller by adding the following lines just before the ñsavecoreò 
entry: 

vif create lacp vif0 ip e2a e3a e2c e3c e2b e3b e2d e3d  

ifconfig vif0 192.168.0.201 netmask 255.255.255.0 partner vif0 up  

3 Edit the RC file on the second storage controller by adding the following lines just before the 
ñsavecoreò entry: 

vif create lacp vif0 ip e2a e3a e2c e3c e2b e3b e2d e3d  

ifconfig vif0 192.168.0.202 netmask 255.255.255.0 partner vif0 up  

4 If these interfaces were not previously in use one can reread the configuration from the rc file, log 
on to each storage controller console and enter the following command: 
source /etc/rc 

 

Note: Repeat these steps for the two remaining ports. Be sure that one NIC is on switch A and the other is 
on switch B.  These ports will be used for CIFS and management traffic and should be setup using VLAN 
tagging. 

3.4 OVERVIEW OF THE NETAPP STORAGE CONTROLLER DISK CONFIGURATION 

The figure below shows the disk layout for both the NetApp storage controllers. To meet the performance 
and capacity needs of this configuration, each controller has two aggregates (aggr0 for root and ñVMware 
View_Productionò for hosting production virtual machines) with the required number of spindles and enough 
spares disks that can be easily added later to the aggregates to deal with unknowns. 
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Figure 3) NetApp storage controller disk configuration. 
 

3.5 OVERVIEW OF THE LOGICAL STORAGE CONFIGURATION 

The figure below shows the logical storage layout for this scalable, 2,000-seat modular configuration:  

 Controller A hosts 1,000 virtual machines created using NetApp RCU 2.0 and part of manual desktop 
pool, in persistent access mode. 

 Controller B hosts the following virtual machine types: 

- 500 virtual machines created using NetApp RCU 2.0 and part of a manual desktop pool, in 
nonpersistent access mode 
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- 500  virtual machines created using VMware linked clones and part of an automated 
desktop pool 

 250  virtual machines in persistent access mode 

 250  virtual machines in nonpersistent access mode 

 The virtual machine swap file (vswap) datastore on storage controller A hosts virtual machine swap file 
for all the 2,000 virtual machines. The assumption is that the backup of the OS disk is not in the scope 
of the project for phase 1 of the deployment but might be in phase 2.  

 Controller B hosts the CIFS share for storing the user data for all 1,500 NetApp RCU 2.0 created virtual 
machines and also the 250 virtual machines created using VMware linked clones, in nonpersistent 
access mode. For the 250 virtual machines created using linked clones in persistent access mode, the 
user data will be hosted on a 2

nd
 datastore. 

  

Figure 4) NetApp storage controller logical storage configuration. 
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FAS Controller A (1,000 NetApp RCU Persistent Desktops) 

Table 8) NetApp FAS Controller A configuration over VMware View. 

VDI Infrastructure Component Number 

Total volumes on FAS controller A  8 (including root volume) 

FlexClone® gold volume 1 

FlexClone volumes  4 

Volume for virtual machine swap file (vswap) datastore 1 

Volume to host template virtual machine (to be used as the source 
for creating all the NetApp RCU 2.0-based virtual machines) 

1 

 

FAS Controller B (500 NetApp RCU Nonpersistent/500 VMware Linked Clones) 

Table 9) NetApp FAS Controller B configuration 

VDI Infrastructure Component Number 

Total volumes on FAS controller B 9 (including root volume) 

FlexClone gold volume 1 

FlexClone volumes  2 

Volume for hosting linked clone parent virtual machine  1 

Volume for hosting OS disk for linked clone virtual machines in 
persistent access mode 

1 

Volume for hosting user data disk for linked clone virtual machines 
in persistent access mode 

1 

Volume for hosting OS disk for linked clone virtual machines in 
nonpersistent access mode 

1 

Volume for hosting CIFS user data 1 

 

3.6 STORAGE SIZING FORMULAS 

 

Datastore for hosting Linked Clones OS Data Disk: 

(Number of virtual machines in a datastore * storage required by new writes per virtual machine) + storage 
per replica virtual machine + 3% free buffer space   
 
(250 * 5GB) + 10GB + 3% free space = 1.3TB (approximately) 

 
Datastore for hosting Linked Clones User Data Disk: 

Storage required per user * Number of users per datastore * dedupe savings 
 
2 * 250 * 0.5 = 250GB  
 
For this example 50% deduplication savings number is used for this sample user profile. It may be different 
for your environment. We recommend you go through the sizing exercise with NetApp to determine storage 
savings for your environment. 

 
Datastore for hosting NetApp RCU based Clones: 

(Number of virtual machines in a datastore * storage required by new writes per virtual machine * dedupe 
savings for this user profile) + 5% free space, includes dedupe metadata and some free buffer space in the 
NetApp FlexClone volumes  
 
(250 * 5GB * 0.4+) + 5% free space = 525GB  
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+  For this user profile, 0.4 i.e. 60% dedupe savings number is used and based on certain assumptions on 
commonality of the OS and non-OS data for this sample user profile. It may be different for your 
environment. We highly recommend performing a detailed sizing exercise with NetApp engineer to 
determine storage savings for your environment. 
 

Datastore for hosting virtual machine swap file (vswp) for all the 2000 virtual machines: 

512MB per virtual machine * 2000 virtual machines * 10% free space = 1100GB 

 

Volume for hosting CIFS user data 

Considering 2GB per user and assuming 50% storage savings with NetApp deduplication i.e. 2 * 1750 * 0.5 
= 1750GB. 

 

Note that the template virtual machine datastore, gold datastore for RCU provisioned virtual machines, 
datastore for hosting linked clone parent virtual machines are all 25GB in size although the virtual machines 
are 10GB. 

3.7 CONFIGURE NETAPP STORAGE CONTROLLERôS SSH CONFIGURATION 

For both storage controllers, perform the following steps: 

Table 10) Configuring SSH. 

Step  Action 

1 Connect to the NetApp storage controllerós console (via either SSH, telnet, or console connection). 

2 Execute the following commands and follow the setup script: 

secureadmin setup ssh  

options ssh.enable on  

options ssh2.enable on  

3.8 CONFIGURE FLEXSCALE FOR PERFORMANCE ACCELERATION MODULE (PAM) 

The Performance Acceleration Module (PAM) is an intelligent read cache that reduces storage latency and 
increases I/O throughput by optimizing performance of random read intensive workloads.  As a result, disk 
performance is increased and the amount of storage needed is decreased.   

For both storage controllers, perform the following steps: 

Table 11) FlexScale configuration. 

Step  Action 

1 Connect to the NetApp storage controllerós console (via either SSH, telnet, or console connection). 

2 To enable and configure FlexScale, do the following: 
 

options flexscale.enable on 

options flexscale.normal_data_blocks on 

3.9 CONFIGURE VIRTUAL MACHINE DATASTORE AGGREGATE 

For both storage controllers, perform the following steps: 
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Table 12) Creating the VMware aggregate. 

Step  Action 

1 Open NetApp FilerView® and click Aggregates->Add. 

  

Figure 5) Aggregate Wizard. 

2 Name the new aggregate VMware View_Production.  

3 Make sure the Double Parity box is checked (default is checked) as this provides the best RAID 
protection available and is the NetApp recommended RAID level for an aggregate. 

 

Figure 6) Aggregate WizardðAggregate Parameters. 

4 Select the number of disks to assign for the ñRAID Group Size.ò The default is 16 and is the 
NetApp recommended best practice. 
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Figure 7) Aggregate WizardðRAID Parameters. 

5 Select the disk that will be used for the aggregate. ñAutomaticò is selected by default and is the 
NetApp recommended best practice. 

 

Figure 8) Aggregate WizardðDisk Selection Method. 

6 Choose the type of disk to be added to the aggregate. By default, òAny Typeò will be selected. If 
multiple disk types are attached to the controller, select the appropriate disk type.. 
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Figure 9) Aggregate WizardðDisk Type. 

7 Choose the disk size to be used in the aggregate. By default, òAny Sizeò will be selected. NetApp 
recommends selecting disks of the same size when creating an aggregate. 

 

Figure 10) Aggregate WizardðDisk Size. 

8 Assign 32 disks to provision the aggregate.  
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Figure 11) Aggregate WizardðNumber of Disks.  

9 Click Next and then Commit to finish creating the new aggregate  

10 As recommended earlier, make nonroot aggregates as large as possible to benefit from the I/O 
capacity of all the spindles in the aggregate. 

3.10 MODIFY THE AGGREGATE SNAPSHOT RESERVE FOR VMWARE 
VIEW_PRODUCTION AGGREGATE 

For both storage controllers, perform the following steps: 

Table 13) Modify aggregate Snapshot reserve. 

Step  Action 

1 Connect to the controllerôs console, using either SSH, telnet, or serial console. 

2 Set the aggregate SnapshotÊ schedule: 

snap sched ïA <aggregate - name> 0 0 0  

3 Set the aggregate Snapshot reserve: 

snap reserve ïA <aggregate - name> 0  

4 Delete existing Snapshot copies, type snap list - A <vol - name> and then type:  

snap delete <vol - name> <snap - name> 

5 To log out of the NetApp console, type CTRL+D. 

4 NETAPP STORAGE SETUP FOR USE WITH RCU 2.0  

Perform all of the steps listed below on controller A of the NetApp system. Failure to do so could result in 
inconsistencies and performance problems with your environment. Note that this step is not required on 
controller B because RCU 2.0 will use the template virtual machine in the template datastore as the basis to 
create the gold datastore on controller B as well. 

 

4.1 CREATE A VOLUME TO HOST THE TEMPLATE VIRTUAL MACHINE FOR RCU 2.0 

 
 

Table 14) Create the virtual machine template volume. 
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Step  Action 

1 Open FilerView (http://filer/na_admin). 

2 Select Volumes. 

3 Select Add to open the Volume Wizard. 

4 Complete the Wizard, naming the volume view_rcu_template and placing it on the View_Production 
aggregate. This volume should be a total of 20GB in size. 

5 Note that Data ONTAP® creates new volumes with a security style matching that of the root 
volume. Verify that the security style of the volume is set to UNIX®. 

qtree security view_rcu_template  

If the qtree security style is NTFS or Mixed, change it using the following command: 

qtree security view_rcu_template unix  

 

4.2 CONFIGURE THE NFS EXPORT FOR VOLUME HOSTING TEMPLATE VIRTUAL 
MACHINE 

Table 15) Configure the template virtual machine volume NFS export. 

Step  Action 

1 From the FilerView menu, select NFS. 

2 Select Manage Exports to open the Manage NFS Exports screen. 

3 Click the /vol/view_rcu_template NFS export. 

  

Figure 12) NFS Export Wizard.  

4 Grant the export Root Access permissions by clicking Next and placing a green 
check inside the box. Then click Next. 
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Figure 13) NFS Export Wizardðexport options settings.  

5 Determine that the export path is correct for the NFS export. 

  

Figure 14) NFS Export WizardðPath.  

6 At NFS Export Wizard - Read-Write Access, click the Add button and enter the IP 
address of the NFS VMware kernel for one of the ESX 3.5 hosts. Optionally, repeat 
this step for the VMware kernel IP addresses for the other hosts in the ESX cluster 
until all IP addresses have been entered. When this is done, click Next. 
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Figure 15) NFS Export WizardðRead-Write Access.  

7 At the NFS Export Wizard - Root Access, click the Add button and enter the IP 
address of the NFS VMware kernel for the first ESX 3.5 host server. Optionally, 
repeat this step for the VMware kernel IP addresses for the other hosts in the ESX 
cluster until all four IP addresses have been entered. When this is done, click Next. 

  

Figure 16) NFS Export WizardðRoot Access. 
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8 At the NFS Export Wizard ï Security screen, make sure that Unix Style is selected 
and click Next. 

Figure 17) NFS Export WizardðSecurity.  

9 At the NFS Export Wizard ï Commit screen, click Commit, and at the NFS Export 
Wizard ï Success screen, click Close. 

  

Figure 18) NFS Export WizardðCommit. 
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Figure 19) NFS Export WizardðSuccess. 

4.3 DISABLE DEFAULT SNAPSHOT SCHEDULE AND SET SNAP RESERVE TO ZERO 

Perform this step for the volume hosting the template virtual machine. 

Table 16) Configure Snapshot details. 

Step  Action 

1 Log into the NetApp console. 

2 Set the volume Snapshot schedule for the volume that was created above: 

snap sched <vol-name> 0 0 0 

3 Set the volume Snapshot reserve:  

snap reserve <vol-name> 0 

4.4 CONFIGURE SNAPSHOT AUTODELETE 

Perform this step for the volume hosting the template virtual machine 

Table 17) Configure Snapshot autodelete for volumes. 

Step  Action 

1 Log in to the NetApp console. 

2 Set Snapshot autodelete policy:  

snap autodelete <vol-name> commitment try trigger volume target_free_space 5 delete_order 
oldest_first. 

3 Set volume autodelete policy: vol options <vol-name> try_first  volume_grow. 

4.5 CONFIGURE OPTIMAL PERFORMANCE FOR VMDKS ON NFS 

Perform this step for the volume hosting the template virtual machine 

Table 18) Set optimal performance for VMDKs on NFS. 

Step  Action 

1 Log in to the NetApp console. 
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2 Adjust the options on each volume by entering:  

vol options <vol - name> no_atime_update on  

3 Adjust the options on each volume by entering:  

options nfs.tcp.recvwindowsize 64240. 

4.6 STORAGE CONTROLLER ñAò ADDITIONAL SETUP AND CONFIGURATION 

Create the volume to host virtual machine swap files. 

Table 19) Create the view_swap volume. 

Step  Action 

1 Open FilerView (http://filer/na_admin). 

2 Select Volumes. 

3 Select Add to open the Volume Wizard.  

4 Complete the Wizard using the following:  

 Name the volume view_swap. 

 Place the view_swap volume on the View_Production aggregate.  

 Make the size of the volume 1100GB. 

 To achieve high levels of storage efficiency, make sure to enable thin provisioning by setting 
the volume space guarantee to ñnone.ò 

5 Note that Data ONTAP creates new volumes with a security style matching that of the root volume. 
Verify that the security style of the volume is set to UNIX. 

 

Configure the NFS export for volume hosting virtual machine swap files. 

Table 20) Set up the view_swap NFS export. 

Step  Action 

1 From the FilerView menu, select NFS. 

2 Select Manage Exports to open the Manage NFS Exports screen. 

3 Click the /vol/view_swap NFS export. 

4 Grant the export root access permissions by clicking Next and placing a green check inside the 
box. Then click Next. 

5 Make sure that the export path is correct for the NFS export. 

6 At the NFS Export Wizard - Read-Write Access, click the Add button and enter the IP address of 
the NFS VMware kernel for the first ESX 3.5 host server. Repeat this step for the VMware kernel 
IP addresses for all the other hosts in the ESX cluster until all IP addresses have been entered. 
When this is done, click Next. 

7 At the NFS Export Wizard - Root Access, click the Add button and enter the IP address of the NFS 
VMware kernel for the first ESX 3.5 host server. Repeat this step for the VMware kernel IP 
addresses for the other hosts in the ESX cluster until all IP addresses have been entered. When 
this is done, click Next. 

8 At the NFS Export Wizard ï Security screen, make sure that Unix Style is selected and click Next. 

9 At the NFS Export Wizard ï Commit screen, click Commit, and at the NFS Export Wizard ï 
Success screen, click Close. 

 

Disable default Snapshot schedule/set snap reserve to zero. 

Table 21) NFS volume configurations. 
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Step  Action 

1 Log into the NetApp console. 

2 Set the volume Snapshot schedule for the volume that was created above: 

snap sched <vol-name> 0 0 0 

3 Set the volume Snapshot reserve:  

snap reserve <vol-name> 0 

 

Configure Snapshot autodelete.  

Table 22) Configure Snapshot autodelete for volumes. 

Step  Action 

1 Log in to the NetApp console. 

2 Configure Snapshot autodelete policy: snap autodelete <vol-name> commitment try trigger volume 
target_free_space 5 delete_order oldest_first. 

3 Set volume autodelete policy: vol options <vol-name> try_first  volume_grow. 

 
Configure optimal performance for VMDKs on NFS. 

Table 23) Configure optimal performance for VMDKs on NFS. 

Step  Action 

1 Log in to the NetApp console. 

2 From the storage controller console, run  

vol options <vol - name> no_atime_update on  

3 From the console, enter options nfs.tcp.recvwindowsize 64240. 

4.7 CONFIGURE VOLUME AUTOSIZING 

For all the volumes configured above, do the following: 

Table 24) Configure volume autosizing. 

Step  Action 

1  Log in to the NetApp console. 

2  Configure volume autosize policy for all the newly created volumes by using this command: 

vol autosize <vol-name> -m 500g -i 10g on 

5 STORAGE CONTROLLER ñBò SETUP AND CONFIGURATION  

5.1 CREATE THE VOLUMES FOR HOSTING LINKED CLONES, AND CIFS USER DATA 

Create volume to host OS data disks for linked clones in persistent access mode. 

Table 25) Create the view_lcp volume. 

Step  Action 

1 Open FilerView (http://filer/na_admin). 

2 Select Volumes. 

3 Select Add to open the Volume Wizard. 
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4 Complete the Wizard, naming the volume view_lcp and placing it in the View_Production aggregate. 
This volume should be a total of 1300GB in size. 

To achieve high levels of storage efficiency, make sure to enable thin provisioning by setting the 
space guarantee to ñnone." 

5 Note that Data ONTAP creates new volumes with a security style matching that of the root volume. 
Verify that the security style of the volume is set to UNIX. 

qtree security view_lcp  

If the qtree security style is NTFS or Mixed, change it using the following command: 

qtree security view_lcp unix  

 

Create volume to host user data disks for linked clones in persistent access mode. 

 

Table 26) Create the linked clones volume for host user data. 

Step  Action 

1 Open FilerView (http://filer/na_admin). 

2 Select Volumes. 

3 Select Add to open the Volume Wizard. 

4 Complete the Wizard, naming the volume view_lcp_userdata and placing it in the View_Production 
aggregate. This volume should be a total of 250GB in size. 

To achieve high levels of storage efficiency, make sure to enable thin provisioning by setting the 
space guarantee to ñnone." 

5 Note that Data ONTAP creates new volumes with a security style matching that of the root volume. 
Verify that the security style of the volume is set to UNIX. 

qtree security view_lcp_userdata  

If the qtree security style is NTFS or Mixed, change it using the following command: 

qtree security view_lcp_userdata unix  

 

Create volume to host OS data disks for linked clones in nonpersistent access mode. 

Table 27) Create the linked clones host OS data disk volume. 

Step  Action 

1 Open FilerView (http://filer/na_admin). 

2 Select Volumes. 

3 Select Add to open the Volume Wizard. 

4 Complete the Wizard, naming the volume view_lcnp and placing it in the View_Production 
aggregate. This volume should be a total of 700GB in size. 

To achieve high levels of storage efficiency, make sure to enable thin provisioning by setting the 
space guarantee to ñnone." 

5 Note that Data ONTAP creates new volumes with a security style matching that of the root volume. 
Verify that the security style of the volume is set to UNIX. 

qtree security view_lcnp  

If the qtree security style is NTFS or Mixed, change it using the following command: 

qtree security view_lcnp unix  

 



 
28  VMware View on NetApp Storage Systems Deployment Guide Using NFS 

 

Create the volume to host CIFS user data. 

This volume will be used for hosting CIFS user data for  virtual machine provisioned using NetApp RCU and 
linked clones in nonpersistent access mode. 

Table 28) Create the CIFS volume to host user data. 

Step  Action 

1 Open FilerView (http://filer/na_admin). 

2 Select Volumes. 

3 Select Add to open the Volume Wizard. 

4 Complete the Wizard, naming the volume view_cifs and placing it in the View_Production 
aggregate. This volume should be a total of 1750GB in size. 

To achieve high levels of storage efficiency, make sure to enable thin provisioning by setting the 
space guarantee to ñnone." You storage efficiency might vary based on the type of data in your 
environment. 

5 Note that Data ONTAP creates new volumes with a security style matching that of the root volume. 
Verify that the security style of the volume is set to NTFS. 

qtree security view_cifs  

If the qtree security style is UNIX or Mixed, change it using the following command: 

qtree security view_cifs ntfs  

5.2 SET UP NFS EXPORTS  

Set up NFS export for volume hosting OS data for linked clones in persistent access mode. 

Table 29) Set up the view_lcp NFS volume. 

Step  Action 

1 From the FilerView menu, select NFS. 

2 Select Manage Exports to open the Manage NFS Exports screen. 

3 Click the /vol/view_lcp NFS export. 

4 Grant the export root access permissions by clicking Next and placing a green check inside the 
box. Then click Next. 

5 Make sure that the export path is correct for the NFS export. 

6 At the NFS Export Wizard - Read-Write Access, click the Add button and enter the IP address of 
the NFS VMware kernel for the first ESX 3.5 host. Repeat this step for the VMware kernel IP 
addresses for the other seven ESX hosts in the cluster, until all IP addresses have been entered. 
When this is done, click Next. 

7 At the NFS Export Wizard - Root Access, click the Add button and enter the IP address of the NFS 
VMware kernel for the first ESX 3.5 host. Repeat this step for the VMware kernel IP addresses for 
the other seven ESX hosts in the ESX cluster until all IP addresses have been entered. When this 
is done, click Next. 

8 At the NFS Export Wizard ï Security screen, make sure that Unix Style is selected and click Next. 

9 At the NFS Export Wizard ï Commit screen, click Commit, and at the NFS Export Wizard ï 
Success screen, click Close. 

 

Set up the NFS export for volume hosting user data disk for linked clones in persistent access 
mode. 

Table 30) Set up the view_lcp_userdata NFS volume. 

Step  Action 




