
1. Executive Summary
As server virtualization becomes a 
mainstream technology, organizations of 
all sizes and across all industries have 
begun to recognize the opportunity to 
consolidate their compute infrastructures 
onto a smaller number of physical servers. 
Virtualization allows multiple environments 
to coexist independently on a single server, 
even if those environments are based on 
different operating systems (OSs). Each 
one is installed on a virtual machine (VM) 
that acts, for most purposes, like a separate 
physical machine. Each can be powered 
up and down, suspended, and resumed 
independently from the others.

Virtualization is an excellent way to take full 
advantage of the enhanced performance 
headroom and power savings that can be 
available from modern server hardware. 
Advances such as multi-core processing and 
Intel® Core™ microarchitecture can provide 

unprecedented levels of energy-efficient 
performance. In fact, Quad-Core Intel® Xeon® 
processors 5300 series deliver as much as 
4.94x the performance of their single-core 
predecessors, as well as up to 4.47x the 
performance per watt.2

By allowing multiple servers to be 
consolidated onto a single machine, 
virtualization can be used to increase the 
level of utilization in system resources, 
helping put that headroom consistently to 
good use. Virtualization can also reduce 
the need to maintain dedicated servers 
for legacy environments, doing away 
with machines that are kept operational 
for one or a small number of aging 
applications. Eliminating that waste can help 
organizations realize additional savings.

In addition to increasing utilization of server 
hardware, virtualization supports many 
other usage models that bring benefits to 
IT. For example, VMs can be configured 
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for automatic failover, helping to reduce 
downtime. They also provide for easy 
backup of an entire point-in-time system 
configuration, allowing for rollback to an 
earlier state simply by reinstalling a VM 
image from backup. Multiple VMs can also 
be configured for dynamic workload re-
balancing, which can help with application 
service-level agreements.

The many benefits of this shift are 
compelling, but companies face a complex 
set of choices in deciding how best to 
take advantage of the opportunity. A 
large number of commercial and open- or 
mixed-source virtualization environments 
are available, and the choice of host 
OS3, server hardware, and management 
software further complicates the series of 
choices faced by IT organizations.

1.1 Introducing a Solution for Open 
Virtualization

Novell, IBM, and Intel have implemented 
a comprehensive virtualization solution 
that includes the hardware and software 
components needed to help realize the 
potential of virtualization.

The product offering is based on SUSE® Linux 
Enterprise Server 10 Service Pack 1 (SP1) 
with integrated Xen hypervisor, running on 
IBM System x™ and IBM blade servers 
based on Intel Xeon processors with Intel® 
Virtualization Technology (Intel® VT). These 
processors help increase the efficiency 
and security of virtualization. The solution 
also includes IBM Systems Director 
platform management family, which can 
help reduce virtualization management 
complexity, potentially lowering costs and 
increasing agility. 

1.2 Enhance the Solution with the 
Following Value-adds

Customers may choose to add the SUSE 
Linux Enterprise Virtual Machine Driver 
Pack (available separately), which enables 
near-native performance for virtualized 
Windows* and Linux* workloads.1

IBM Capacity Manager (available 
separately) provides robust capabilities 
for analysis of server performance and 
availability, helping enable administrators 
to optimize resource configurations based 
on the result. Capacity Manager is a 
fee-based extension to the IBM Systems 
Director platform management family.

Support for this solution is sold separately. 
See www.virtualizationsolution.com 
for more details on world-class support 
offerings from Novell and/or IBM.

Also, a no-charge server consolidation 
TCO analysis may be available separately 
through select IBM Business Partners 
for qualified customers. See your 
IBM Business Partner, or visit www.
virtualizationsolution.com for more details. 

2. Setting the Stage: 
The Pre-Virtualized Environment
In the typical medium-to-large organization, 
servers proliferate as new departmental 
applications are deployed. In many cases, 
dedicated servers are added to the 
environment to allow a given workgroup 
to control the machine, giving them more 
control of its configuration and operation 
as needed. Traditionally, this practice 
has been seen as a good investment, 
since it allows control to be exerted at 
a per-machine level in matters such as 
validating OS patches and upgrades, 
starting and stopping the server as needed, 
and retaining legacy environments when 
they are needed to support operation of a 
particular application.

Unfortunately, the freedom to deploy 
servers for individual or small numbers 
of applications often results in server 
sprawl. Data centers can become bloated 
with large numbers of machines with 
very low levels of utilization. This type of 
inefficiency can potentially lead to inflated 
operating costs, in terms of support, data 
center capital expense, and utility costs.

Consider a hypothetical, though not 
atypical company. This corporation has a 
centralized data center that contains 56 
servers for a broad and representative 
range of functions, such as file and print 
services, server-side applications, web 
serving, databases, messaging, and voice 
communications. The software running on 
them includes commercial, open-source, 
mixed-source, and internally developed 
applications running on a wide variety 
of current and legacy OSs at various 
patch levels. Though the hardware is very 
heterogeneous, the average age of the 
servers is about three years, and a typical 
machine might be based on single-core 
processors with limited memory.

In this scenario, senior management is 
looking for ways to decrease total cost of 
ownership within its compute operations. 
They hope to avoid the need to build a new 
data center as their current server room 
rapidly runs out of space. They have also 
begun an investigation of ways to control 
the escalating costs of utilities, cabling, 
and switching infrastructure and to avoid 
having to add headcount to the support 
staff for the upcoming budget year.

Virtualization is an obvious technology for 
this organization to consider in order to 
consolidate their servers onto a smaller 
number of physical hosts. By reducing 
physical server count, they can potentially 
extend the projected life of their data 
center significantly, while reducing their 
requirements for cabling, switching, and 
other infrastructure. Fewer machines 
can also mean lower complexity in the 
environment, which may allow it to be 
supported by existing support staff, to 
help reduce mundane day-to-day tasks 
in favor of more value-added strategic 
activities. Finally, replacing aging servers 
with more efficient multi-core machines 
can potentially increase performance per 
watt, which would decrease power and 
cooling requirements, further reducing 
operating costs.
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The organization has an intimate 
understanding of their environment, 
including which servers have the highest 
utilization, which application servers 
often have peak traffic periods at the 
same time, and which ones have traffic 
loads that are essentially unrelated to one 
another. That understanding enables them 
to make informed decisions about which 
VMs should be run on the same physical 
hosts. They are less prepared, however, to 
make decisions about the confusing array 
of software-based and hardware-based 
virtualization technologies available, or to 
design an overall solution that combines 
ingredients from multiple vendors for an 
optimal overall result. 

When facing similar challenges in the past, 
the company has brought in high-priced 
consultants to design an environment, only 
to have to bring them back at additional 
expense for follow-up support. That is 
an experience the IT organization does 
not intend to repeat. As a result of these 
uncertainties, organizations like this 
one often delay virtualization projects, 
potentially missing opportunities they might 
have realized if they had acted sooner.

3. Accelerating Adoption with a 
High-quality Comprehensive Solution
Organizations of all sizes can benefit from 
the virtualization solution using products 
from Novell, IBM, and Intel. This solution is 
based on industry-leading components and 
technologies, which are described in the 
following subsections.

3.1 SUSE Linux Enterprise Server 10 SP1 

The host OS for the solution—SUSE Linux 
Enterprise Server 10 SP1—offers advanced 
capabilities for virtualization, including 
integration of the Xen hypervisor in the 
OS itself. It delivers highly optimized 
performance on Intel® architecture-based 
servers (such as IBM System x and 
BladeCenter), including taking excellent 
advantage of Intel VT. In addition, it helps 
provide high levels of security and stability, 
while maintaining low licensing fees. 

SUSE Linux Enterprise Server 10 SP1 has 
the capability to provision and de-provision 
VMs from a centralized store created 
by system administrators, based on an 
array of optimized guest OSs. Thus, the 
environment can actually deploy additional 
VMs within the environment dynamically 
in response to requests by individuals or 
workgroups, subject to guidelines set by 
business policies. This capability builds 
flexibility into network infrastructures that 
can increase levels of system utilization 
among physical hosts by tailoring the 
virtualized environment to present 
workloads. That increased utilization 
allows more efficient use of the hardware 
purchased by an organization, helping to 
build return on investment (ROI).

Security or performance issues on one or 
more VMs do not impact the others, due 
to the ability of SUSE Linux Enterprise 
Server 10 SP1 to logically isolate the VMs 
running on the same physical host. This 
is an important consideration in a server 
consolidation scenario, where the integrity 
of individual virtual environments must 
be maintained, even when they share 
hardware with each other. Moreover, 
the isolation among VMs enables 
administrators to allocate key resources 
such as CPU cycles, memory, and input/
output (I/O) bandwidth to an individual VM, 
helping to prevent unforeseen bottlenecks 
in any of these areas. 

The operating system provides robust 
high-availability mechanisms that help 
maintain service levels in a complex 
virtualized environment. Systems can be 
configured to automatically fail over from 
one piece of hardware to another in the 
event of a server outage. That capability 
cost-effectively reduces potential single 
points of failure within the environment, 
an important consideration for mission-
critical applications.

The integration of the Xen hypervisor into 
SUSE Linux Enterprise Server 10 SP1 
removes the need to purchase additional 
virtualization software. More importantly, 
the solution’s high performance allows very 
high consolidation ratios that help reduce 

ongoing total cost of ownership. Support 
costs are typically reduced because there 
are fewer machines to maintain. Fewer 
machines also typically require less power, 
and data centers may be able to avoid 
upgrades to the amount of space they use, 
as well as cooling and other facilities.

3.2 IBM System x™ and BladeCenter® 
Servers 

The solution further improves the 
robustness of mission-critical 
implementations with IBM System 
x and BladeCenter servers based 
on Quad-Core and Dual-Core Intel 
Xeon processors with Intel VT. These 
enterprise-grade servers are based on IBM 
X-Architecture Technology, for advanced 
reliability, serviceability, availability, 
and performance. IBM servers provide 
automatic error correction and hot-plug 
devices that both let you correct certain 
component failures without server 
downtime. Current server designs draw 
on decades of experience in developing 
virtualization solutions for mainframes and 
multi-core supercomputers.

Figure 1. Servers from IBM offer 
outstanding performance and reliability for 
the full range of data center environments.

A number of innovative capabilities help 
to make IBM X-Architecture an obvious 
choice for virtualization projects. IBM 
Chipkill™ technology augments standard 
Error Checking and Correction (ECC) 
with multi-bit memory correction, helping 
allow memory contents to be recovered 
in the event of memory-chip failure. 
Light path diagnostics provides a pop-
out/drop-down panel on the server that 
houses an indicator LED to display the 
status of each major system component. 
Those indicators typically allow service 
personnel to identify at a glance which 
parts need maintenance, such as an 
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individual DIMM or expansion card.

Predictive Failure Analysis® extends 
the usefulness of light path diagnostics 
even further, providing as much as 48 
hours notice before the failure of certain 
individual components. When an imminent 
failure is detected, this capability lights 
the appropriate indicator on the light path 
diagnostics panel and optionally sends an 
alert to system administrators. These and 
many other features and capabilities enable 

IBM servers to deliver extremely high 
reliability, availability, and serviceability. 
These capabilities help provide high levels 
of uptime.

Virtualization solutions are sized according 
to the needs of the individual deployment 
environment, using standards-based IBM 
servers engineered for high performance, 
stability, and scalability. The IBM System 
x and BladeCenter servers used in this 
program are summarized below: 

IBM System x3650 IBM System x3950 IBM BladeCenter® 
HS21

Form factor Rack/2U Rack/3U per chassis IBM BladeCenter  
H/9U or E/7U 
Chassis: 14 blade bays

Processor 
(max)

Quad-Core Intel® Xeon® 
processor X5355 @ 
2.66 GHz, 1333 MHz FSB

Dual-Core Intel Xeon 
processor MP @ 
3.50 GHz, 667 MHz 
FSB

Quad-Core Intel Xeon 
processor X5355 @ 
2.66 GHz, 1333 MHz 
FSB

# Processors 
(standard/max)

1/2 2/4 per chassis, 
up to 32 per 
configuration

1/2

Memory 
(standard/max)

1 GB-2 GB/48 GB  
FB-DIMM 667 MHz

2 GB-4 GB/64 GB  
PC2-3200 DDR II  
per chassis,  
512 GB maximum

Up to 16 GB FB-DIMM 
(internal)

Expansion 
slots

4 PCI-Express or 2 
PCI-X and 2 PCI Express

6 Active PCI-X 2.0 per 
chassis, all slots hot-
swappable supporting 
up to 266 MHz

1 PCI-X and 1 PCI 
Express

Disk bays 
(total)

Six 3.5” or eight 2.5” Six per chassis hot-
swappable 2.5” SAS

Up to three 2.5” SAS 
with optional Storage 
and I/O blade

Storage 
capacity4,5 
(max)

1.8 TB hot-swap SAS or 
3.0 TB hot-swap SATA

440.4 GB SAS per 
chassis

734 GB6 with optional 
Storage and I/O blade

3.3 Intel® Processor Technologies

Quad-Core and Dual-Core Intel Xeon 
processors deliver industry-leading 
performance2 and multi-core scalability for 
virtualized environments, while running 
cooler and using less power.8 Performance 
headroom is a key factor in handling large 
virtualized workloads, and multi-core Intel 
Xeon processors are up to the challenge. 

The scalability enabled by these processors 
helps to drive up consolidation ratios in 
server-consolidation projects, to help 
organizations realize the savings in capital 
and ongoing expenses associated with 
lower machine counts. Quad-Core Intel 
Xeon processors 5300 series deliver as 
much as 4.94x the performance of their 
single-core predecessors.2 What’s more, 
this performance increase is available 
within the same power envelope as the 
earlier single-core models, helping reduce 
both power requirements and cooling costs.

Intel VT helps increase efficiency by 
eliminating software-based translation 
overhead between guest OSs and 
hardware. Core concepts of this capability 
can be explained in terms of the privilege 
levels in the processor that are employed 
by various types of software. These 
privileges occupy a four-level model, based 
on rings numbered 0 to 3, with 0 being the 
highest level of access to the hardware and 
3 being the lowest, as depicted in Figure 
2. In a non-virtualized environment, the 
operating system occupies Ring 0 and 
application software works in Ring 3.

Intel VT adds a new privilege level to the 
processor hardware specifically for the 
VMM, allowing the guest OSs to operate in 
Ring 0 as they were originally designed. 
In addition to improving virtualization 
performance by eliminating compute-
intensive software-based translations 
between the VMM and guest OSs, Intel VT 
improves the logical separation between 
VMs, helping enhance security. It also 
enables the system to operate optimally 
with unmodified guest OSs, and it allows the 
VMM itself to be smaller and less complex.
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The breakthrough performance and 
efficiency of systems based on multi-core 
Intel Xeon processors is also enabled by 
the Intel Core microarchitecture, which 
provides a number of innovations. Intel® 
Wide Dynamic Execution allows each 
core to execute four instructions at once, 
compared to three in previous architectures, 
so the processor completes more work 
per clock cycle. Intel® Intelligent Power 
Capability powers up only those processor 
components that are needed at any given 
time, helping decrease energy consumption. 

Intel® Advanced Smart Cache increases 
the efficiency of the cache subsystem, 
improving the ratio of data that is available 
to the processor without having to access 
system memory, helping to avoid wasted 
cycles and increasing overall performance. 
Intel® Smart Memory Access optimizes 
the use of memory bandwidth, hiding 
the latency of memory accesses and 
increasing the efficiency of out-of-order 
execution. Intel® Advanced Digital Media 
Boost enables an entire 128-bit Streaming 
SIMD Extension (SSE/SSE2/SSE3/SSE4) 

instruction to be executed in a single 
clock cycle, as opposed to two cycles in 
previous processor generations, increasing 
throughput.

3.4 IBM Systems Director Platform 
Management Family 

Tools from IBM provide unified systems 
management for both physical and 
virtual resources in the overall solution. 
Virtualization can increase management 
complexity, since it becomes desirable 
to manage multiple architectures and 
environments as a single entity. That new 
set of business needs requires tools that 
are designed to help address the needs of 
virtualized environments. 

IBM Director, a component of IBM Systems 
Director platform management family, is 
provided as part of the IBM System x and 
BladeCenter servers at no additional cost, 
providing robust management capabilities 
that enhance control over the environment, 
helping lower costs and increase IT 
agility. IBM Director helps to maximize 
availability by allowing administrators to 

Figure 2. Intel® Virtualization Technology adds the VMX Root privilege level for use by the 
hypervisor, enabling guest OSs to run in Ring 0, their native privilege level.

track system configurations and manage 
the utilization of system components 
such as processor, memory, and hard 
disks. It is designed to be tailored to the 
needs of any size business, and it can be 
integrated seamlessly into many industry-
leading enterprise-management solutions, 
including IBM Tivoli and others. 

Intuitive user interfaces and a standards-
based design contribute to ease of use 
and enhance the environment’s ability to 
integrate into other environments. IBM 
Director’s capabilities are augmented by a 
number of simple-to-use, fully integrated 
extensions:

• IBM Virtualization Manager allows you 
to discover, visualize, and manage both 
physical and virtual systems from a 
single console. Using a unified view of 
the entire environment, IBM Virtualization 
Manager makes it easy to create, delete, 
start, and shut down VMs, as well as 
to track and respond to utilization of 
physical resources. Proactive virtual 
machine migration based on predictive 
alerting helps avoid downtime.

• IBM PowerExecutive allows direct 
monitoring of the power being 
consumed by server hardware, so 
that administrators can optimize the 
environment for more efficient use 
of power resources. It provides trend 
analysis of power usage and thermal 
characteristics that can help customers 
plan the physical placement of servers 
to take better advantage of data center 
resources, as well as planning power 
and cooling resources in new or 
existing facilities.

Ring 3

Ring 0

VMX RootVirtual Machine Monitor (Hypervisor)

Server Hardware with  
Intel® Virtualization Technology

Virtual 
Machine 1

Virtual 
Machine ‘n’

Guest OS 1 
Applications

Guest OS ‘n’ 
Applications

Guest OS 1 Guest OS ‘n’
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4. Enhance the Solution with the 
Following Value-adds
To take full advantage of what virtualization 
has to offer, it is recommended that you 
enhance the solution with products and 
services that can help add value to your 
deployment strategy.

4.1 SUSE Linux Enterprise Virtual 
Machine Driver Pack

The virtualization solution provides 
both the tremendous flexibility of full 
virtualization for legacy workloads 
and near-native performance of 
paravirtualization1. SUSE Linux Enterprise 
Virtual Machine Driver Pack (available 
separately) is a bundle of paravirtualized 
network, block, and bus device drivers 
that are available for a nominal fee, 
on a subscription basis. They allow 
fully virtualized solutions to achieve 
paravirtualized performance levels on 
legacy, unmodified guest OSs. 

The device drivers in the SUSE Linux 
Enterprise Virtual Machine Driver Pack 
open additional channels of communication 
between the unmodified guest OSs and 
the Xen hypervisor. This increased 
communication accelerates network and 
storage I/O and improves overall efficiency. 
In paravirtualization, only a portion of 
the system’s resources are emulated in 
software, as shown in Figure 3, decreasing 
overhead. This decrease in overhead allows 
the OS and VMM to work together more 
efficiently, helping improve performance. 

 As mentioned above, guest OSs typically 
must be modified to interact correctly 
as paravirtualized systems. SUSE Linux 
Enterprise Virtual Machine Driver Pack 
removes that requirement by facilitating 
direct communication between the 
unmodified guest OS and the hypervisor. 
The Driver Pack includes paravirtualized 
drivers that are optimized and certified for 
use on both Windows and Linux virtualized 
workloads on SUSE Linux Enterprise 

Figure 3. SUSE Linux Enterprise Virtual Machine Driver Pack enables near-native 
performance1 of virtualized Windows® and Linux® workloads by opening additional 
channels of communication between the Xen hypervisor and guest OSs. 

Server 10 SP1 and Xen 3.0.4, running on 
systems with Intel VT. Supported guest 
OSs include the following:

• Windows Server 2003*  
(32-bit and 64-bit)

• Windows 2000* (32-bit)

• Windows XP* (32-bit and 64-bit)

• Red Hat Enterprise Linux 4*

• Red Hat Enterprise Linux 5*

Note that the drivers in the Driver Pack 
are not required to virtualize SUSE Linux 
Enterprise Server 10 SP1 workloads; 
paravirtualized drivers are provided 
on the installation media and through 
Novell® Customer Center update channels. 
Installation of Driver Pack components 
is automated using wizards, providing a 
simple means for all organizations to take 
advantage of paravirtualization alongside 
full virtualization. The download package 
also includes full documentation, and the 
fee entitles users to Driver Pack updates 
throughout the life of their subscription. 
More information is available at www.
novell.com/products/vmdriverpack.

Using the SUSE Linux Enterprise Virtual 
Machine Driver Pack, organizations can 
extend the life of legacy applications 
running on Windows guest OSs. Customers 
can take advantage of the cost savings 
of virtualization using the latest multi-
core server hardware without creating 
undue complexity and without sacrificing 
performance.

4.2 IBM Capacity Manager

IBM Capacity Manager provides robust 
capabilities for analysis of server 
performance and availability, helping 
enable administrators to optimize resource 
configurations based on the result. Trend 
analysis and predictive modeling helps 
administrators to identify potential as 
well as existing bottlenecks, providing 
recommendations for their resolution. 
Capacity Manager can generate reports 
in a variety of formats, including XML, 
for maximum portability. It can also 

Paravirtualization

SUSE Linux Enterprise Server 10 with Xen Hypervisor

Partial Emulation of System Hardware

Virtual 
Machine 1

Virtual 
Machine ‘n’

Guest OS 1 
Applications

Guest OS ‘n’ 
Applications

Guest OS 1 Guest OS ‘n’

SUSE® Linux 
Enterprise 

Virtual Machine 
Driver Pack

IBM Server Hardware with Intel® Virtualization Technology



white paper

7

generate alerts based on specific events. 
Capacity Manager is a fee-based extension 
to the IBM Systems Director platform 
management family.

4.3 Justify Implementing this Solution 
with a TCO Analysis

A no-charge server consolidation TCO 
analysis may be available separately 
through select IBM Business Partners 
for qualified customers. Ask your 
IBM Business Partner or visit www.
virtualizationsolution.com for more details.

5. Building the Environment: 
Implementation and Results
A hypothetical design recommendation 
calls for the 56 servers in the pre-
virtualized environment to be consolidated 
onto virtual machines hosted on 7 two-
processor servers based on Quad-Core 
Intel Xeon processors. The solution design 
in this hypothetical scenario uses IBM 
System x3650 servers, each of which is 
configured as follows:

• Two Quad-Core Intel Xeon processors 
X5355 at 2.66 GHz, 2x4 MB L2 Cache, 
1333 MHz system bus

• 8x1 GB FBD-667 DIMM memory

• 64-bit SUSE Linux Enterprise Server 10 
Host OS

• Mixed-environment guest OSs, including 
multiple versions of Windows and 
several Linux distributions

Using the Virtualization ROI calculator 
available at www.intel.com/business/
technologies/virtualization.htm, the 
hypothetical customer described above 
observed a 4x to 5x performance 
increase over the machines they replaced, 
varying by specific workload. The post-
migration environment achieves a server-
consolidation ratio of 8:1, reducing the 
number of servers in the environment 
from 56 to 7. The smaller footprint and 
corresponding reduction in capital and 
recurring costs produced an annual 
savings in total cost of ownership of more 
than $42,000.7

Those cost savings were enabled by 
technologies described earlier in this 
paper. Notably, the customer benefited 
from the ability to get paravirtualized 
levels of performance on heavy Windows 
workloads. More generally, the overall 
value of the virtualized solution is greatly 
enhanced by the performance, security, 
and stability of SUSE Linux Enterprise 
Server 10 SP1, augmented by the Xen 
hypervisor. The optimization of the host OS 
for Intel Xeon processors and Intel VT adds 
further to the performance that allows for 
the high server-consolidation ratio, and the 
IBM server hardware makes the most of 
the processors’ capabilities.

In addition to the savings shown by the 
Virtualization ROI calculator, requirements 
for infrastructure such as cabling, 
switching, and racks would be reduced 
as a result of reducing the number of 
servers from 56 to 7. This reduction in 
infrastructure could also affect the monthly 
costs for power supplied to the server 
farm, as well as the cost to air-condition 
the facility. 

6. Conclusion
By bringing together products with their 
industry-leading expertise, Novell, IBM, 
and Intel help organizations of all sizes 
to obtain the cost advantages of server 
consolidation through virtualization. 
Companies that recognize the potential 
benefit of virtualization but are unsure 
how best to realize it can now purchase 
the solution for open virtualization from 
a single source and augment the solution 
with value-added products and services 
from IBM and Novell. The products and 
services listed below (sold separately) 
extend the value of the solution for open 
virtualization to your organization while 
helping protect your legacy software 
investments, allowing you to run both 
Windows and Linux workloads in a 
virtualized environment with near-native 
performance:1

• SUSE Linux Enterprise Virtual Machine 
Driver Pack

• IBM Capacity Manager

• IBM System x and BladeCenter server 
support

• SUSE Linux Enterprise Server 10 SP1 
support 
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1	 Testing	performed	by	Novell	(both	internal	and	at	customer	sites),	using	the	SUSE	Linux	Enterprise	Virtual	Machine	Driver	Pack,	has	
shown	virtualized	networking	throughput	at	approximately	90	to	100	percent	of	native	throughput,	and	virtualized	disk	I/O	at	80	to	90	
percent	of	native	disk	I/O.

2	 See	www.intel.com/performance/server/xeon/intthru.htm	for	more	performance	information.	Performance	tests	and	ratings	are	
measured	using	specific	computer	systems	and/or	components	and	reflect	the	approximate	performance	of	Intel	products	as	measured	
by	those	tests.	Any	difference	in	system	hardware	or	software	design	or	configuration	may	affect	actual	performance.	Buyers	should	
consult	other	sources	of	information	to	evaluate	the	performance	of	systems	or	components	they	are	considering	purchasing.	For	more	
information	on	performance	tests	and	on	the	performance	of	Intel	products,	visit	www.intel.com/performance/resources/limits.htm	or	
call	(U.S.)	1-800-628-8686	or	1-916-356-3104.

3	 Some	virtualization	technologies	do	not	require	a	host	operating	system.

4	Maximum	internal	hard	disk	and	memory	capacities	may	require	the	replacement	of	any	standard	hard	drives	and/or	memory	and	the	
population	of	all	hard	disk	bays	and	memory	slots	with	the	largest	currently	supported	drives	available.	When	referring	to	variable	speed	
CD-ROMs,	CD-Rs,	CD-RWs	and	DVDs,	actual	playback	speed	will	vary	and	is	often	less	than	the	maximum	possible.

5	When	referring	to	storage	capacity,	GB	=1,000,000,000	bytes	and	TB	=1,000,000,000,000	bytes.	Accessible	capacity	is	less.

6	 Supported	with	the	availability	of	the	146.8	GB	hard	disk	drive.	

7	 Results	are	for	information	purposes	only	and	represent	only	an	indicator	of	potential	improvement	not	a	measure	nor	guarantee	of	expected	
improvement.	Results	will	vary	based	on	specific	configuration,	applications,	and	environment.	Hypothetical	server-consolidation	results	are	
adapted	from	the	Virtualization	ROI	calculator	at	www.intel.com/business/technologies/virtualization.htm,	August	2007.

8	 See	www.intel.com/business/technologies/energy-efficiency.htm	for	more	information	on	energy	savings	and	cooling.


