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EXECUTIVE SUMMARY 
NetApp extends its leadership in Ethernet storage to deliver increased storage flexibility and 
efficiency with the introduction of NetApp Unified Connect. Unified Connect leverages the 
NetApp Unified Storage Architecture to support transmission of NAS, iSCSI, and FCoE 
storage traffic simultaneously over shared 10-Gigabit Ethernet (10GbE) ports using the 
NetApp unified target adapter. Unified Connect significantly enhances the value proposition of 
the converged network by offering end-to-end network convergence, from host to storage, in 
conjunction with FCoE–enabled host adapters and 10GbE switches. 
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1 INTRODUCTION 
Today’s data centers run multiple parallel networks to accommodate both data and storage traffic. To 
support these different networks in the data center, administrators deploy separate network 
infrastructures, including different types of host adapters, connectors and cables, and fabric switches. The 
use of separate infrastructures increases both capital and operational costs for IT executives. The 
deployment of a parallel storage network, for example, adds to the overall capital expense in the data 
center, while the incremental hardware components require additional power and cooling, management, 
and rack space that negatively affect operational expense.  

Additionally, maintaining multiple parallel networks for data and storage traffic can add significantly to 
management complexity and expense by requiring multiple support groups to maintain the different 
networks in the data center.  

Consolidating these networks in the data center into a unified, integrated infrastructure, referred to as 
network convergence, reduces both the overall capital expenditure required for network deployment and 
the operational expenditure for maintaining the infrastructure. This consolidation can also reduce the 
expense and complexity of managing the data center. 

NetApp FAS and V-Series storage systems use a unified storage architecture to simultaneously support 
all major storage protocols—Network File System (NFS), Common Internet File System protocol (CIFS), 
Internet Small Computer System Interface (iSCSI), Fibre Channel (FC), and Fibre Channel over Ethernet 
(FCoE)—in the same storage system. Our unified storage solutions offer you the benefits of simplified 
data management, investment protection, and reduced total cost of ownership. 

NetApp extends its leadership in Ethernet storage to deliver increased storage flexibility and efficiency 
with the introduction of NetApp Unified Connect. Unified Connect leverages the NetApp Unified Storage 
Architecture to support transmission of NFS, CIFS, iSCSI, and FCoE storage traffic simultaneously over 
shared 10-Gigabit Ethernet ports using the NetApp unified target adapter. Unified Connect significantly 
enhances the value proposition of the converged network by offering end-to-end network convergence, 
from host to storage, in conjunction with FCoE–enabled host adapters and 10GbE switches. 

Unified Connect offers the following benefits: 

• True end-to-end network convergence, including IP and FCoE storage traffic  
• Reduced overall complexity by reducing the number of management points at the target 
• Improved efficiency by increasing the overall bandwidth utilization, allowing a more effective use of 

your data center infrastructure 
• Reduced cabling requirements and significantly improved port utilization 
• Agile and high-performing network for increased flexibility and lower capex 
• Reduced capex and opex by minimizing the number of switches to purchase and maintain 

The converged data center, described in this report, demonstrates how to achieve these benefits for both 
your existing applications and your future deployments using Unified Connect along with the NetApp 
unified target adapter and unified storage system. The configuration details and the validation results of 
the converged data center are also covered in this report.  

2 BENEFITS OF A CONVERGED DATA CENTER 
To showcase the benefits of Unified Connect, this section compares an existing data center that has 
grown over the years to a converged data center that uses Unified Connect to reduce its overall 
complexity. The existing data center, shown in Figure 1, includes multiple applications running different 
protocols and different virtualization environments across multiple data fabrics. The converged data 
center, shown in Figure 2, transforms the existing data center into a converged data center consisting of 
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unified target adapters and NetApp unified storage controllers that together support all of the existing 
network protocols and use fewer wires, switches, and network adapter cards.  

2.1 EXISTING DATA CENTER 

Figure 1 shows the initial environment. For a number of years, this data center hosted a production 
Oracle® Database environment using 4Gb FC connectivity. Recently, applications were added and 
configured that run in both VMware® vSphere™ 4.1 and Microsoft® Hyper-V™ R2 virtualized environments.  

Figure 1) Existing data center diagram. 

 

The following applications are configured in the existing vSphere 4.1 environment: 

• Microsoft SQL Server® 2008 connected to the storage using standard 4Gb FC 
• 50-seat VDI environment containing 50 Windows® 7 desktops connected to the storage using NFS v3 

across a single Gigabit Ethernet connection 

The following applications are configured in the existing Microsoft Hyper-V R2 environment: 
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• Microsoft Exchange 2010 with 1,000 heavy users and 1GB mailboxes using standard 4Gb FC 
• Microsoft Office SharePoint® 2010 using iSCSI across a single Gigabit Ethernet connection 

The four servers configured in the vSphere and Hyper-V R2 environments are identical HP ProLiant 
DL360 G6 servers. Each server is configured with 32GB of RAM and 2 x quad-core Xeon™ 2.133Ghz 
processors. For connectivity, each of these servers contains a dual-ported 4Gb FC adapter and a dual-
ported Gigabit Ethernet adapter.  

A NetApp FAS3170A unified storage system running Data ONTAP® 7.3.2 provides storage support for 
this data center. Each of the NetApp FAS3170A controllers is configured with built-in 4Gb FC adapters 
and multiple Gigabit Ethernet ports. The controllers are connected in a standard failover configuration to 
the data center servers using standard 4Gb FC and Gigabit Ethernet switches. 

As the data center expands, more switches and server adapters are required to support the configuration. 
In addition, the data center potentially requires different network administrators to support the FC and 
Gigabit Ethernet infrastructures. 

2.2 CONVERGED DATA CENTER 

Figure 2 depicts how we transformed the existing data center into a modern converged data center that 
greatly simplifies how the older Oracle and newer virtualized environments are connected and managed. 

We replaced the 4Gb FC and Gigabit Ethernet adapters in the four servers hosting the VMware vSphere 
4.1 and Hyper-V R2 environments with a single dual-port QLogic® 8152 10Gb Converged Network 
Adapter (CNA). The QLogic 8152 card allows the vSphere and Hyper-V R2 servers to transmit normal 
TCP/IP and FC traffic simultaneously across the same high-performance 10GbE wire. The QLogic 8152 
provides a number of benefits including, but not limited to, cost savings through reduced adapter, switch, 
cabling, power, cooling, and management requirements. 

Additionally, we replaced the 4Gb FC adapter in the IBM® p520 server with a newer 8Gb FC adapter to 
improve the performance of the production Oracle Database in the new converged data center. This 
allowed us to preserve the existing database instance that is currently installed in the data center running 
in a hardware virtualized AIX environment. By connecting this existing Oracle configuration to the new 
virtualized configurations using the same converged networking infrastructure, we demonstrate that 
customers don’t have to abandon their significant investments in storage infrastructure and applications to 
build for the future using more modern converged networks and NetApp unified storage systems. 

To allow the NetApp FAS3170A unified storage systems to support this new converged environment, we 
upgraded the storage to run Data ONTAP 8.0.1. As previously mentioned, NetApp unified storage 
supports CIFS, NFS, iSCSI, FC, and FCoE using a single platform. This makes NetApp unified storage 
systems an ideal option for use in this type of converged environment. We then configured each of the 
NetApp FAS3170A controllers with a single dual-ported unified target adapter. The unified target adapter 
allows the NetApp unified storage system to process all of the different types of traffic generated by the 
converged data center (FCoE, NFS, iSCSI, and FC traffic initiated by the 8Gb FC adapters installed in the 
IBM p520) using a single card and wire installed in the storage controllers.  

All of these server and storage systems are then connected using a pair of Cisco® Nexus 5010 switches. 
The Cisco Nexus 5000 Series switches provide innovative support for a standards-based, multilayer, 
multiprotocol, and multipurpose Ethernet-based fabric as described in the converged data center.  

To connect the Cisco switches to the storage and servers, we used Amphenol SFP+ cable assemblies. 
Amphenol’s SFP+ cable assemblies are high performance, cost effective I/O solutions for 10Gb Ethernet 
and 8GB Fibre Channel applications. SFP+ direct-attached copper cables allow hardware manufacturers 
to achieve high port density, configurability, and utilization at a very low cost and reduced power budget. 
Amphenol's high speed cable assemblies meet and exceed Gigabit Ethernet and Fibre Channel industry 
standard requirements for performance and reliability. 
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Figure 2) Converged data center diagram. 

 

As shown in Figure 2, moving to this converged data center enabled us to: 

• Replace 16 ports (4 x dual port Gigabit Ethernet and 4 x dual port 4Gb FC adapters) with 8 ports (4 x 
dual port unified target adapters).  

• Significantly improve the overall bandwidth capacity for FC, FCoE, iSCSI, and NFS by replacing the 
4Gb FC adapter in the AIX server with an 8Gb FC adapter and replacing the 4Gb FC and Gigabit 
Ethernet adapters in the virtualization servers with one 10Gb unified target adapter. 

• Cut the required number of switches in half by using the Cisco Nexus 5010 product. 
• Provide a common, unified fabric for use by all of the data center applications and the NetApp unified 

storage controllers. 
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2.3 PERFORMANCE TESTS 

After configuring the converged data center, we validated the overall configuration by conducting a series 
of performance tests using a set of application-specific performance measurement tools. The 
performance tests are not designed to measure the maximum performance capabilities of the servers or 
storage. They are conducted to demonstrate that NetApp unified storage configured with Unified Connect 
is capable of providing acceptable performance in a multiapplication environment in which multiple 
protocols are used.  

Performance tests were conducted both individually for the Oracle, SQL Server, SharePoint, Exchange, 
and virtual desktop infrastructure (VDI), and also by running all these applications at the same time. 
Regardless whether the tests were running individually or simultaneously using multiple protocols, our 
results indicated that NetApp unified storage provided great overall performance while maintaining 
acceptable latencies that were well within the tolerances of each of the applications. 

The following sections provide a detailed discussion on how we configured each of the applications 
deployed in the converged data center and the application-specific tools used for the performance 
validation testing. 

3 DATA CENTER CONFIGURATION DETAILS 
This section describes the three areas that make up the converged data center, including applications 
running in both vSphere 4.1 and Hyper-V R2 environments as well as the Oracle11g R2 database 
environment. 

3.1 CISCO NEXUS CONFIGURATION DETAILS 

In this solution, the network is composed of two Cisco Nexus 5010 switches for managing both the FC 
and IP-based network traffic generated in the converged data center. We performed the following 
operations on the Cisco Nexus network: 

• Configured FC ports 
• Configured a 10Gb connection between the two Cisco Nexus 5010 switches 
• Enabled a Virtual Port Channel (vPC) between the two Cisco Nexus 5010 switches  
• Licensed FCoE on both Nexus switches 

Cisco Nexus 5010 switches support both 8Gb FC and 10Gb IP. They also support 1Gb modules allowing 
other Cisco switches to be used in conjunction with the Cisco Nexus 5010s. This support enables further 
scale-out of the virtualization and storage network. 

3.2 ORACLE DATABASE CONFIGURATION DETAILS 

The standalone Oracle database represents an existing production configuration with a significant 
investment of resources for software licenses and programming. Therefore, this existing architecture was 
not abandoned as a result of the change to the unified fabric. Our demonstration shows how this 
configuration can be connected into the new network fabric to enable the future expansion of the data 
center while continuing to leverage the existing configurations. 

In this case, Oracle11g R2 is deployed on an IBM p520 server running AIX 6.1 TL5 SP2. This server 
contains a standard dual-ported 8Gb/s FC adapter. The Oracle database software is installed in a single 
logical partition (LPAR). Two virtual FC adapters are configured on the LPAR. 

As shown in Figure 2, the FC ports on the p520 are connected to the Cisco 5010 switches using the 
standard FC ports on the switch. 
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STORAGE ARCHITECTURE FOR ORACLE 

Figure 3 shows the NetApp storage aggregate and volume layout for hosting the different data 
components for the AIX configuration running Oracle. NetApp aggregates provide a large virtualized pool 
of storage capacity and disk input/output operations per second (IOPS) to be used on demand by all the 
applications hosted in the aggregate. 

Figure 3) AIX volume layout. 

 

The aggregate sizing is based on the storage requirements for all the applications needed to meet the 
storage capacity requirement of an assumed workload. When sizing for your environment, consult with 
your NetApp systems engineer (SE) about the exact storage configuration based on your individual 
requirements. 

Note: In this solution, a single aggregate is created on each of the storage systems. Each aggregate 
contains 23 data disks with 1 spare disk. All of the volumes are thin provisioned to use the 
capacity on demand. 

We carefully separated data files and log files onto different aggregates. The boot logical unit number 
(LUN) for the LPAR is created in both aggregates and acts as a failover boot LUN. The binaries for 
Oracle and AIX 6.1 are also stored on a NetApp LUN. 

ORACLE APPLICATION CONFIGURATION 

Oracle11g R2 

Figure 4 shows the layout for the different data components of the Oracle11g R2 database. The Oracle 
database and log files are hosted on FC LUNs on separate volumes and aggregates. The Oracle binaries 
and AIX boot code are contained in their own LUNs as well. 
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Figure 4) Oracle application layout. 

 

3.3 ESX 4.1 CONFIGURATION DETAILS 

This section provides details on how vSphere and the associated hosted applications are configured and 
includes both the vSphere networking and NetApp storage details. 

VIRTUAL MACHINES USED 

Application Virtual Machines 

We used a single virtual machine (VM) to configure Microsoft SQL Server 2008 under vSphere. For the 
VDI configuration, we used a total of 50 VMs. Both configurations simulate a real-world customer 
environment. The details of the SQL Server 2008 and VDI configurations are as follows: 

• SQL Server 2008 using FCoE 
− 1 SQL Server VM (Win2k8R2, 4vCPU, 4 GB); 1,500 users across 3 databases (DBs) 
− Storage: User DB – 2.5TB, Logs – 350GB; Temp DB – 300GB; System DB – 300GB  

• VDI using NFS 
− 50 VMs – 50 Windows 7 clients (1 vCPU, 1,024MB RAM each)  
− Storage: 2 NFS datastores of 500GB each 

For the SQL Server 2008 VM using FCoE, we applied all of the NetApp recommended Fibre Channel 
Protocol (FCP) settings (refer to TR-3749: NetApp and VMware vSphere Storage Best Practices) by 
using the NetApp VSC vCenter™ plug-in, directly from the vCenter GUI. 

Utility Virtual Machines 

http://media.netapp.com/documents/tr-3749.pdf�
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Multiple load generators and test tools were used to validate the setup. SQLIO was loaded onto an ESX 
VM to generate a load similar to that of SQL Server 2008 during the performance validation phase. For 
VDI testing, three VMs were used to install the VMware View Connection Broker, VMware View Client, 
and VMware vCenter 4.1. The RAWC tool for VDI was used to generate the load from all 50 individual 
desktops. All utility VMs were provisioned and stored on a volume that was configured to use FCoE. 

• Utility VM accessed using FCoE: 
− VMware vCenter 4.1 (Win2k3R2, required for VDI)  
− VMware View Connection Broker (Win2k3R2, required for VDI) 
− SQLIO VM 

ESX NETWORK ARCHITECTURE 

Figure 5 shows the virtual network layout for each ESX host. Each ESX host has two 10GbE ports 
configured into different port groups. We applied all of the other FC configuration best practices 
highlighted in TR-3749: NetApp and VMware vSphere Storage Best Practices. 

Figure 5) ESX host network architecture. 

 

STORAGE ARCHITECTURE FOR ESX 4.1 APPLICATIONS 

Figure 6 shows the NetApp storage aggregate and volume layout for hosting the different data 
components for every VM running in the vSphere environment. NetApp aggregates provide a large 
virtualized pool of storage capacity and disk IOPS to be used on demand by all the VMs hosted in the 
aggregate. NetApp aggregates can be compared to VMware virtualization in which CPU and memory 
resources are pooled and leveraged on demand. 

http://media.netapp.com/documents/tr-3749.pdf�
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Figure 6) ESX storage layout. 

 

The aggregate sizing is based on the storage requirements for all the applications to meet the storage 
capacity requirement of an assumed workload. When sizing for your environment, consult with your 
NetApp SE about the exact storage configuration based on your individual requirements. 

Note: In this solution, a single aggregate is created on each of the storage systems. Each aggregate 
contains 23 data disks with 1 spare disk. All of the volumes are thin provisioned to use the 
capacity on demand. 

The data files and log files were carefully separated onto different aggregates. We also separated the VM 
C:\ drives from the VM vswap files. The Windows 7 VDI VMs were also spread across different 
aggregates on different storage controllers. 

Each VM has a 24GB C: drive (minimum requirements for Windows Server 2008 per the VMware Guest 
Operating System Installation Guide) with the vmdk hosted on the VMFS datastore. The application 
server (SQL Server) database and log drives are hosted on FC-based RDM LUNs. These LUNs are 
directly created and connected inside the guest VMs using NetApp SnapDrive®

APPLICATION CONFIGURATION IN ESX 4.1 

 6.3 software. This 
provides the flexibility to leverage the NetApp and Microsoft application-integrated SnapDrive products to 
achieve granular LUN management. 

Microsoft SQL Server 2008 Layout 

Figure 7 shows the layout for the different data components of Microsoft SQL Server 2008. The SQL 
database and log files are hosted on FC RDM LUNs on separate volumes and aggregates. The binaries, 
boot LUN, and VM vswap are also contained in their own LUNs. 

http://www.vmware.com/pdf/GuestOS_guide.pdf�
http://www.vmware.com/pdf/GuestOS_guide.pdf�
http://www.netapp.com/us/products/management-software/snapdrive-windows.html�
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Figure 7) Microsoft SQL Server layout. 

 

VDI Layout 

Figure 8 shows the layout for the different data components of the VDI configuration. We used a total of 
50 VMs to create this environment (50 Windows 7 clients). Each of the clients stored the VM vswap in a 
single separate LUN. Two separate FlexVol® volumes were used to store the VDI VMs, and a separate 
boot LUN was used to boot ESX. The VDI VMs were stored on a NFS v3 datastore. 
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Figure 8) VDI layout. 

 

3.4 HYPER-V R2 CONFIGURATION DETAILS 

This section provides the configuration details for hosting the Hyper-V R2 VMs and the associated 
applications. Details on both the Hyper-V R2 networking and NetApp storage are also included. 

VIRTUAL MACHINES USED 

Application Virtual Machines 

The solution described in this section uses a total of six VMs. This configuration simulates a real-world 
environment with supporting utility VMs and includes the primary Microsoft application servers. 

• Microsoft Exchange 2010 using FCoE 
− Mailbox Server (Win2k8R2, 4vCPU, 20GB RAM) – 1,000 users at 1GB/user  
− 1 Hub transport and Client Access Server (Win2k8R2, 2vCPU, 4GB RAM)  
− Storage: DB – 2.0TB, Logs – 150GB (rotatable)  

• Microsoft Office SharePoint Server 2010 using iSCSI  
− 1 Web Server for SharePoint installation (Win2k8R2, 2vCPU, 4GB RAM) of 3,000 users with 25% 

active  
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− 1 SQL Server 2008 and Index Server (Win2k8R2, 4vCPU, 4GB RAM)  
− Storage: System DB – 300GB; Temp DB – 300GB, Logs – 350GB; SharePoint DB – 500GB 

Utility Virtual Machines 

We used multiple load generators and test tools to validate the setup. To test Microsoft Exchange 2010, 
we loaded the Microsoft LoadGen tools onto a separate Hyper-V R2 VM. For SharePoint, we used one 
VM to install Avepoint SharePoint Test Environment Creator and Usage Simulator. All utility VMs were 
provisioned and stored on a volume that was configured to use FCoE. 

• Utility VMs  
− 1 LoadGen VM (Win2k8R2, 2vCPU, 2GB)  
− 1 VM (Win2k8R2, 2vCPU, 2GB) for Avepoint SharePoint Test Environment Creator and Usage 

Simulator 

STORAGE ARCHITECTURE FOR HYPER-V R2 APPLICATIONS 

Figure 9 shows the two NetApp storage aggregates (one aggregate per controller) and volume layout for 
hosting the different data components for all of the VMs in the Hyper-V R2 environment. NetApp 
aggregates provide a large virtualized pool of storage capacity and disk IOPS to be used on demand by 
all the VMs hosted in the aggregate. This can be compared to the Hyper-V virtualization in which CPU 
and memory resources are pooled and leveraged on demand. 

Figure 9) Hyper-V storage layout. 
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The aggregate sizing is based on the storage requirements for all the applications to meet the storage 
capacity requirement of an assumed workload. When sizing for your environment, consult with your 
NetApp SE about the exact storage configuration based on your individual requirements. 

Note: In this solution, a single aggregate is created on each of the storage systems. Each aggregate 
contains 23 data disks with 1 spare disk. All of the volumes are thin provisioned to use the 
capacity on demand. 

Data files and log files are carefully separated onto different aggregates.  

Each VM has a 24GB C: drive (maintaining the same drive space as ESX) with each vhd hosted on a 
NetApp LUN. All application servers (Exchange, SharePoint, SQL Server) and log drives are hosted on 
FC–based pass through LUNs, directly created and connected inside the guest VMs using NetApp 
SnapDrive 6.3 software. This provides the flexibility to leverage the NetApp and Microsoft application-
integrated SnapDrive products to achieve granular LUN management. 

APPLICATION CONFIGURATION IN HYPER-V R2 

Microsoft Exchange 2010 Layout 

Figure 10 shows the layout for the different data components of Microsoft Exchange 2010. The Exchange 
log and data files are stored on Hyper-V pass through LUNs within separate volumes and aggregates. 
The binaries and boot LUN are also contained in their own separate LUN.  

Figure 10) Microsoft Exchange layout. 

 

 

http://www.netapp.com/us/products/management-software/snapdrive-windows.html�
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Microsoft SharePoint 2010 Layout 

Figure 11 shows the layout for the different data components of Microsoft SharePoint 2010. A VM is set 
up for SharePoint’s Web front end, and a separate VM is set up for the SQL Server 2008 database. The 
database files and log files are hosted on separate LUNs and on separate volumes within separate 
aggregates. In addition, the Master DB and Temp DB each have their own LUN and volume separate 
from the application database. The log files are all placed into the same LUN and volume. 

Figure 11) Microsoft SharePoint 2010 layout. 

 

4 VALIDATING THE CONVERGED DATA CENTER 
After configuring the converged data center (as described in the previous section), we validated the 
overall configuration by conducting a series of performance tests using a set of application-specific 
performance measurement tools. The performance tests were not designed to measure the maximum 
performance capabilities of the servers or storage. They were conducted to demonstrate that NetApp 
unified storage, configured with Unified Connect using the unified target adapter, is capable of providing 
an acceptable level of performance in a multiapplication environment in which multiple protocols are 
used.  

We conducted individual performance tests for Oracle, SQL Server, SharePoint, Exchange, and VDI. We 
also conducted the tests on all of these applications simultaneously. For both sets of tests, we found that 
NetApp unified storage provided great overall performance while maintaining acceptable latencies well 
within the recommended tolerances of each of the applications under test. 

We used the following application-specific load-generation tools to validate the performance: 
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• Oracle11g R2. The Orion load generator was used to simulate a typical Oracle environment. The 
workload generator simulated a typical Decision Support Systems (DSS) environment of 1,000 active 
users. 

• VDI. The VMware Reference Architecture Workload Simulator (RAWC) tool was used to generate 
load from all VDI desktops. The user workloads that we simulated used standard Microsoft Office 
2007 applications, Microsoft Internet Explorer®, and Windows Media Player in a 50-user environment. 

• Microsoft Exchange 2010. The Microsoft Exchange Load Generation Tool (LoadGen) was used to 
simulate a 1,000-user mail profile with 1GB per mailbox.  

• Microsoft SQL Server 2008. The Microsoft SQLIOSim utility was used to mimic a typical SQL Server 
workload. The workload generated simulated a typical Online Transaction Processing (OLTP) 
environment with 1,500 active users. 

• Microsoft SharePoint 2010. AvePoint SharePoint Test Environment Creator and Usage Simulator 
tools were used to populate and test the SharePoint environment. The user workload tested was 
typical of a 1,000-user environment. 

Figure 12 shows all protocols accessing the two NetApp FAS3170A unified storage controllers with the 
generated load when all applications are running simultaneously. The data is from the output of the 
sysstat command that is available on all NetApp unified storage products. Each of the images was 
captured on one of the FAS3170A unified storage controllers. Together, these images provide a picture of 
the controllers handling the FC, FCoE, iSCSI, and NFS traffic generated by the converged data center 
through a single unified target adapter installed in each of the controllers. The NFS, FCP, and iSCSI 
columns are highlighted in Figure 12. Each of these columns displays the total number of IOPS generated 
by the applications hosted in the converged data center, for each protocol on each storage controller, at 
one-second intervals over approximately a 20-second duration. 

Figure 12) Screen output of results. 

 

The top frame of Figure 12 shows the load on storage controller A. The controller has a large amount of 
FC IOPS because it supports the Oracle and SQL Server Databases as well as the Exchange Server log 

http://www.microsoft.com/downloads/details.aspx?familyid=0FDB6F14-1E42-4165-BB17-96C83916C3EC&displaylang=en�
http://support.microsoft.com/kb/231619�
http://www.avepoint.com/sharepoint-test-environment-creator/�
http://www.avepoint.com/sharepoint-usage-simulator�
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files. The amount of iSCSI and NFS IOPS is smaller because the controller supports 25 VDI desktops 
using NFS and the SharePoint log files using iSCSI. 

The bottom frame of Figure 12 shows the load on storage controller B. The amount of FC IOPS is smaller 
because this controller supports the Oracle and SQL Server log files and the Exchange Server Database 
files using FC. In addition, the amount of iSCSI and NFS IOPS is also smaller because the controller 
supports 25 VDI desktops using NFS and the SharePoint database files using iSCSI. 

5 CONCLUSION 
With the introduction of Unified Connect, NetApp significantly enhances the value proposition of the 
converged network by allowing our unified storage products, in conjunction with FCoE–enabled 10GbE 
switches, to provide support for the concurrent transmission of FCoE, iSCSI, NFS, and CIFS data over a 
common shared 10GbE target adapter. Consistent with the NetApp Unified Storage Architecture, Unified 
Connect offers the following benefits: 

• True end-to-end network convergence including IP and FCoE storage traffic 
• Reduced overall complexity by reducing the number of management points at the target 
• Improved efficiency by increasing the overall bandwidth utilization, which allows a more effective use 

of your data center infrastructure 
• Reduced cabling requirements and significantly improved port utilization 
• Agile and high-performing network for increased flexibility and lower CAPEX 

Enjoy the benefits of simplified data management, investment protection, and reduced total cost of 
ownership by deploying our leading-edge Ethernet storage solutions. 

6 APPENDIXES 

6.1 HARDWARE RESOURCES 

The following equipment was used to validate the configuration. 

 Table 1) Hardware configuration. 

Solution Component Notes 

Primary Storage 

One NetApp FAS3160 with active-active storage 
controllers 

Data ONTAP 8.0.1RC1 

2 x DS4243 disk shelves (24 disks each) Each disk 450GB/15K/SAS 

One 10GbE network adapter per controller 
supporting Unified Connect 

 

  

Networking 

Two Cisco Nexus 5010 switches  

  

Four VM Hosts (ESX, Hyper-V) 
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Solution Component Notes 

HP ProLiant DL360 G6 Two hosts were configured for ESX and two for 
Hyper-V 

32GB RAM per host  

Two quad-core Xeon 2.133Ghz processors  

One dual-port QLogic 8152 10Gb CNA  

  

AIX Machine 

IBM P520  

4GB RAM  

Two-way Power 6 4.2Ghz processor  

One dual-port 8Gb HBA  

6.2 SOFTWARE RESOURCES 

The following software components were used to validate the configuration.  

Table 2) Software configuration. 

Solution Component Minimum Revision 

Primary Storage 

Data ONTAP 8.0.1RC1 

FCP, NFS, iSCSI, FlexClone®, SnapDrive for 
Windows licenses 

N/A 

  

NetApp Management Software 

NetApp SnapDrive 6.3 

  

VMware vSphere Infrastructure 

ESX hosts VMware ESX 4.1 

vCenter Server 4.1 

View Connection Broker  

View Client  

  

Hyper-V Infrastructure 

Hyper-V hosts Windows Server 2008 R2 
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Solution Component Minimum Revision 

  

AIX Infrastructure 

AIX host AIX 6.1 TL5 SP2 

  

Microsoft Applications 

Microsoft Exchange Server 2010 Enterprise Edition 

Microsoft Office SharePoint Server 2010 Enterprise Edition 

Microsoft SQL Server 2008 Enterprise Edition 
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