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Introduction 

As the interest in converged networks grows, and as the vendors from the traditional Ethernet 
adapter and Fibre Channel adapter marketplaces produce converged products, questions arise 
about the capabilities and performance of each type of adapter. Intel® commissioned Demartek to 
compare the performance of their Intel® Ethernet Server Adapter X520 that supports Ethernet and 
Fibre Channel over Ethernet (FCoE) protocols with those of the two leading Fibre Channel 
adapter vendors. 
 

Evaluation Environment 

A series of application performance workloads were run and repeated for each of the three 
competing converged adapters connecting servers to storage in a Data Center Bridging 
(DCB)/FCoE environment. The goal of this testing was to evaluate products in environments 
similar to actual customer environments. As a result, these tests were performed with well-known 
disk storage arrays with spinning disk drives in FCoE and iSCSI configurations similar to those 
typically found in customer datacenters, rather than testing theoretical performance with 
specialized hardware not typically found in customer environments. 
 

Evaluation Summary 
In examining the results of these comprehensive performance tests, we found that for the most 
part, the performance of all three brands of adapters fell into a fairly narrow range. In some tests, 
one adapter had the highest performance; in other tests, a different adapter had the highest 
performance. 
 
Because the adapter performance was reasonably close in most of these tests, IT professionals need 
to consider the cost of these adapters, especially in environments where many adapters are 
required. In addition, Ethernet features and functions in converged adapters should be considered. 
For these tests, the Intel® adapter provides the best price for performance in these real-world 
application tests. In some environments, the additional cost of more expensive adapters could be 
applied towards faster CPUs or more CPU cores that would benefit all applications running on 
that host. 
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1 – Converged Networks and Adapters 

“Converged” or “unified” networks have been garnering considerable attention recently, especially 
as the 10-Gb/sec Ethernet and Fibre Channel over Ethernet (FCoE) standards have been made 
official within the last calendar year1

 

. However, the measured fusion of the Ethernet and Fibre 
Channel worlds triggers many questions among datacenter directors, managers and administrators. 
They seek answers regarding the technology, planning, implementation, configuration, 
performance and price, among others. 

One of the components of a converged infrastructure is the adapter in the server and the concept 
of a single adapter that handles both 10Gb/sec Ethernet and 10Gb/sec Fibre Channel storage 
traffic. These adapters take advantage of the updated version of Ethernet known as Data Center 
Bridging (DCB) and its ability to carry multiple types of traffic concurrently, in a lossless fashion, 
giving each traffic type its own priority-based flow control. 
 
For many, running at 10Gb/sec for Ethernet or Fibre Channel storage is a new breakthrough in 
performance. Because of the fusion of Ethernet and Fibre Channel, it is not surprising that vendors 
who previously provided only Ethernet adapters and vendors who previously provided only Fibre 
Channel adapters are now providing converged adapters that support both Ethernet and Fibre 
Channel. Datacenter professionals now have to consider more vendors than they previously 
considered for Ethernet NICs and Fibre Channel HBAs, respectively. 
 
This report is a real-world evaluation of the performance of some of these adapters provided by 
vendors from “both camps” as it were, the Ethernet adapter vendors and the Fibre Channel adapter 
vendors. 
 
Two Approaches 

There are two approaches to providing a converged or unified adapter. One approach is to use 
proprietary hardware adapters with offloaded FC and FCoE (and in some cases TCP/IP) protocols 
embedded in the hardware. This is the traditional way that Fibre Channel adapter vendors provide 
their solutions. They include their own drivers, interfaces and management software. 
 
The second approach, which Intel® has chosen, is to take advantage of native FCoE initiators in 
operating systems and build the adapter to work in a complementary way with the platform 
hardware and operating system to enable FCoE traffic, all at lower cost than competitive adapters. 
Intel® believes that native FCoE operating system support will develop similar to the way that iSCSI 
support has developed with native initiators in operating systems. With current multi-core Intel® 
processor-based platforms able to sustain two ports of 10Gb/sec Ethernet in these environments at 
well under 10% CPU utilization, there is plenty of headroom for the Intel® approach. 
 

  

                                                 
1 Comparisons and roadmaps for Ethernet, FCoE and other storage interfaces are available at: 
http://www.demartek.com/Demartek_Interface_Comparison.html. 
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2 – Intel® Installation and Management Interface 

Installation of the Intel® Ethernet Server Adapter X520 is performed in the same manner as other 
Intel® Ethernet adapters. The software and drivers use the standard Intel® installation process 
known as Intel® Network Connections, and is available via download or on a distribution CD. 
 

 
 
A new option in the installation process allows for the installation of the DCB/FCoE features. This 
is not checked by default, but was used for this installation. 
 

 
 

  



  Demartek Intel® 10GbE Adapter Performance Evaluation 
September 2010 

Page 4 of 18 
 

 
© 2010 Demartek  www.demartek.com  Email: info@demartek.com 

Intel® uses the same management interface for its Intel® Ethernet Server Adapter X520 as it does 
for its other Ethernet adapters. The Ethernet settings are in the same places administrators have 
come to expect, while the FCoE settings have their own page. Each are accessible through the 
familiar “Device Manager” management console under the “network adapters” and “storage 
controllers” sections, respectively. The FCoE properties can also be accessed from the Ethernet 
properties page under the “Data Center” tab. 
 
Each port of the Intel® Ethernet Server Adapter X520 is managed separately for both the Ethernet 
and FCoE parameters. Each port on an adapter can have different settings. 
 
Ethernet 

The Ethernet management properties include several tabs for managing various Ethernet functions 
such as link speed, NIC teaming, advanced settings and more. The advanced settings include 
several Ethernet parameters relating to checksum offload, Receive Side Scaling (RSS) and other 
functions. Information about each of these functions is provided in the lower half of the properties 
window to help administrators make the best choices. In many cases, the default setting is the best 
choice. Example are shown below. 
 
Diagnostics are available that check the health of the connection and the hardware under the “Link 
Speed” tab. 
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DCB/FCoE 

The DCB/FCoE properties can be accessed from the Ethernet properties by using the “Data 
Center” tab and clicking on the “FCoE Properties” button, as shown below. 
 

 
 
The FCoE properties show parameters such as the World-Wide-Names (WWNs), link speed, and 
other basic Fibre Channel parameters that are typical in this environment. In addition, some 
parameters can be changed, such as the device I/O queue depth. 
 
The “Port Properties” button launches the Ethernet properties window that has already been 
discussed. 
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SQLIO – NetApp iSCSI Single Path 
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SQLIO – NetApp FCoE Multi-Path 
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SQLIO – NetApp iSCSI Multi-Path 
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SQLIO – EMC FCoE Multi-Path 
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SQLIO – EMC FCoE Single Path 
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Summary and Conclusion 

In running a fairly broad set of application tests that varied parameters such as queue depth and 
number of threads, we attempted to reproduce many of the types of environments the customers 
have in their production environments. The performance of the three competing adapters in these 
tests was fairly close and as a result, IT professionals need to consider other aspects including the 
price of the adapters. 
 
We found that for these real-world application tests, the Intel® Ethernet Server Adapter X520 
provides good overall performance at a great price point, for both copper and optical 
implementations. This adapter fits well into an existing infrastructure that includes other Intel 
Ethernet adapters. 
 
 
 
 
 
Intel is a registered trademark of Intel Corporation. 

Emulex is a registered trademark of Emulex Corporation. 

QLogic is a registered trademark of QLogic Corporation. 

Demartek is a registered trademark of Demartek, LLC. 

All other trademarks are the property of their respective owners. 
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