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White Paper  Abstract

10 Gigabit Ethernet
Server Platforms A transformation is taking place in the data center. With more

powerful compute resources available, IT managers are using
virtualization to consolidate more applications onto fewer physical
servers for greater efficiency and better resource utilization. The

result is a more efficient, flexible data center that can better adapt

to changing needs. Intelligent and powerful servers are a key element
of this new data center. Another is a flexible and reliable network fabric
that meets the bandwidth needs of demanding applications and simplifies
the network by consolidating multiple types of data center traffic. This
paper describes how new server and networking products from Intel
combine to provide the foundation of this new data center model.
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Introduction

IT managers are turning increasingly to server virtualization and consolidation to increase data center efficiency and
improve total cost of ownership (TCO). Consolidating the tasks of multiple servers onto a single server running multiple
virtual machines (VMs) saves power and space costs and reduces data center sprawl, all critical issues to cost-conscious
IT departments. As virtualized server deployments increase, infrastructure elements are evolving to keep pace, and these
collective improvements are leading to a data center transformation that introduces new efficiencies as well as new challenges.

Today, new, more powerful processors allow servers to host more VMs than ever before, facilitating greater resource
consolidation. This, however, drives the need for more network bandwidth per server, as VMs still require adequate
network connectivity. Server consolidation also requires greater network storage to support the virtualized servers’
data needs-including backup, live migration, and disaster recovery. Rather than allowing these elements to grow at
increasing rates, however, industry leaders are developing technologies to make them more efficient and flexible. These
new technologies are driving IT toward a new data center model, a model in which the various infrastructure elements,
including servers, network devices, and storage devices scale performance dynamically to meet constantly changing
compute needs.

The new generation of servers based on the Inteld Xeon processor 5500 series provides the processing power and
adaptability needed to drive more powerful applications and support growing VM deployment without increasing power
or space requirements in a dynamic data center. As the number of VMs increases, however, a server’s 1/0 needs increase
accordingly. Platforms based on this new architecture provide superb 1/O scalability through higher processing power, a
new local memory architecture, and the faster PCI Express* 2.0 I/O interface bus.

The Inteld 82599 10 Gigabit Ethernet Controller is designed specifically to take advantage of these platform enhancements.
And with optimizations for I/O virtualization and unified networking, this controller is uniquely positioned to satisfy the
needs of the dynamic data center and provide a flexible, reliable network connection capable of carrying multiple traffic
types and adapting to changing network conditions.
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Rising I/0 Demands in the Data Center

To put the importance of the Intel Xeon processor 5500 series and
the Intel 82599 10 Gigabit Ethernet Controller into perspective, it is
helpful to first consider the major evolutionary stages of /0 in the
data center. This begins with the traditional data center configuration
shown in Figure 1(a), which follows the old model of adding a new
server each time a new application is added.

This one-application-per-server approach quickly generates server
sprawl| and frequently leaves a significant number of servers
underutilized, even idle at times. It also leads to considerable 1/0
infrastructure growth, with at least two Gigabit Ethernet (GbE)
connections per server for LAN access and one Fibre Channel (FC)
host bus adapter (HBA) per server for Storage Area Network (SAN)
access. The proliferation of servers, interconnects, and cabling in the
traditional data center is costly in terms of equipment expense, power
usage, floor space usage, and management complexity.

Data center evolution to virtualization, as shown in Figure 1(b),
reduces server sprawl and its associated costs by allowing multiple
VMs to run independently on a single physical server. Each VM can run
one or more different applications and can even run under different
operating systems. In the case of Figure 1(h), virtualization replaces
the four physical servers of Figure 1(a) with four VMs and consolidates
their workloads onto one physical server. This reduction of server
count saves costs, reduces data center power consumption, and
conserves floor space.

As server processing power grows, the number of VMs on a

single server can be increased. However, more VMs require more

1/0 capability, and simply adding network interface cards (NICs) a
gigabit at a time quickly leads to another problem—interface, switch,
and cabling sprawl. This is leading IT managers to consolidate /0
connectivity onto fewer, higher-bandwidth NICs, specifically 10GbE
server adapters.
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Figure 1. The applications of multiple servers in a traditional data center (a) can be consolidated onto a single physical server by virtualization,
(b) where each application can run independently on a virtual machine (VM) under the control of a virtual machine monitor (VMM).
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The Benefits of 10GbE

The benefit of transitioning the data center to 10GbE connectivity is
apparent in Figure 2(a). Compared to the multiple GbE NICs in Figure
1(b), 10GbE connectivity provides greater bandwidth while reducing
the number of server adapters and switch ports and the amount of
cabling required for LAN connectivity as shown in Figure 2(a). The
reduction in equipment and cabling provided by 10GbE simplifies
the network and can significantly reduce TCO as compared to GbE
connectivity. Also, in addition to providing the higher bandwidth
demanded by many applications today, 10GbE is the foundation for
the next evolutionary stage in networking, in which Ethernet will
extend its reach in the data center.

Increased deployment of virtualized servers also drives the need for
greater connectivity to the SAN. With many VMs inhabiting a server,
it is not practical for each VM to boot from a local hard drive. Instead,
operating system and application data is contained in networked
storage devices, typically Network Attached Storage (NAS) servers
or a Fibre Channel or Internet Small Computer System Interface
(iISCSI) SAN disk array. Remote storage is also critical for VM migration
between physical servers and disaster recovery, where a VM needs to
be brought up on a new physical server.
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(b) Further Simplipcation with Uniped Networking
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Figure 2. Migrating to 10GbE (a) eliminates the clutter of GbE connectivity, and (b) further simplification is possible by converging LAN and SAN traffic

onto a single 10GbE fabric using Fibre Channel over Ethernet.

Figure 2(b) shows an example of unified networking or multiple
traffic types on Ethernet. In Figure 2(b), a Fibre Channel over Ethernet
(FCOE) capable 10GbE server adapter and an FCOE switch are used to
combine LAN and SAN traffic onto a single 10GbE network fabric. The
result is a further reduction in network infrastructure equipment and
an easier-to-manage network with ample bandwidth for both storage
traffic and network traffic to and from the virtualized server.

In the past, the cost of migrating to 10GbE was a legitimate concern,
but that is no longer the case. While a 10GbE server adapter does cost
more than a GbE server adapter, the total bandwidth cost is lower,

and as volume ramps, the cost of 10GbE ports is projected to drop at
a greater than 30 percent rate over five years. Also, a single 10GbE
server adapter uses only one PCI Express slot versus the multiple
slots consumed by multiple GbE adapters. Adapters based on the Intel

82599 10 Gigabit Ethernet Controller include support for existing
Ethernet storage applications, such as iSCSI and NAS, as well as the
emerging FCoE standard, eliminating the need for separate, dedicated
storage adapters.

The price of 10GbE adapters and switches is also decreasing; new
standards for copper-based 10GbE networks will result in even lower
infrastructure costs. These standards include:

*SFP+ Direct Attach. Uses a twin-ax cable assembly for a low-
power, low-latency, and low-cost connection of up to 7 meters.

*10GBASE-T. Allows 10GbE connectivity to 55 meters over Category
6 unshielded twisted pair or to 100 meters over Augmented
Category 6 cabling.






