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Total Cost of Ownership Analysis
Different groups of users have a variety of business requirements, 
resulting in multiple virtualization deployment TCO scenarios. Based 
on our performance test results and other data, we calculated relative 
TCO of the server based on Intel Xeon processor X5570, compared 
with the server based on Intel Xeon processor E5450, when used to 
support each of these TCO scenarios.

In our TCO calculations, we assumed that we would deploy typical 
rack-mounted servers. We compared a server based on Intel Xeon 
processor X5570 with 72 GB RAM to a server based on Intel Xeon 
processor E5450 with 32 GB RAM.  

Our TCO calculations took into account costs in the following areas:

Hardware (including configured RAM) and software acquisition; �‡��
we based our analysis on list prices from major manufacturers

Depreciation and amortization�‡��

Data center annual depreciation and operating expenses�‡��

Server support personnel�‡��

LAN, SAN, and cabling�‡��

Key TCO assumptions are shown in Table 4.

Virtualization Deployment TCO Scenarios
We focused on two types of scenario and estimated TCO for  
each platform when supporting each scenario. Results are shown  
in Figure 8. 

Performance-centric SLA-focused 
These scenarios emphasize the need to meet performance service-
level agreements (SLAs). Typical examples include end-of-quarter 
financial processing and trading applications. IT must meet SLAs that 
specify response times for interactive applications and completion 
times for batch jobs. Therefore, application responsiveness or 
throughput are paramount. 

To meet these SLAs, servers must consistently deliver a specific 
level of performance or throughput. In our TCO analysis, we 
therefore limited the number of VMs on each server, based on their 
relative performance in our tests. The server based on Intel Xeon 
processor X5570 delivered 2.6x the performance of the server 
based on Intel Xeon processor E5450, so in our TCO model we 
assumed that it would support a total of 2.6x as many VMs.

Our TCO analysis showed that compared with the server based 
on Intel Xeon processor E5450, the server based on Intel Xeon 
processor X5570 supported 2.28x as many VMs for the same TCO, 
due to its increased throughput and greater performance per watt.
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Figure 8. Relative number of virtual machines for the same 
total cost of ownership for different virtualization scenarios.

Table 4. TCO assumptions
Category Assumption

Data Center 
Physical Plant

Space per rack: 25 square feet�‡��

Depreciation cycle: 15 years�‡��

Power use: 80 watts per square foot at USD 0.08 �‡��
per kilowatt-hour

Busy time; 12 hours per day�‡��

Cooling power multiplier: 2.0�‡��

LAN, Storage 
Area Network 
(SAN), and 
Cabling

Copper and fiber pre-wiring per rack: USD 3,000 over �‡��
10 years

Gigabit Ethernet (GbE) LAN port costs per server  �‡��
USD 300 over 4 years

Fibre Channel (FC) SAN port costs per server: USD �‡��
700 over 4 years

LAN/SAN ports per server: 7 GbE (LAN), 2 FC (SAN)�‡��

Personnel USD 100,000 per support employee per year�‡��

One support employee per 250 servers (physical �‡��
server support only, including installation, break, 
fix and de-installation). Virtual machine operating 
system and application support is not included, as it 
is the same for all alternatives.
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Memory capacity-focused
These scenarios focus on provisioning large numbers 
of VMs as cost-effectively as possible; performance is 
secondary. Typically, this means maximizing the number 
of VMs per system. Examples include systems used for 
testing and development, and production applications 
with light transaction loads.

Because performance is secondary, the number of VMs 
per system tends to be constrained by memory capacity 
rather than processor performance. We assumed that 
each server could support as many VMs as the host 
server physical memory could accommodate.

The server based on Intel Xeon processor X5570 could 
support 1.97x as many as the Intel Xeon processor 
E5450-based server for the same TCO.

Balance of performance-centric and memory 
capacity-focused workloads
In situations where a server runs a mix of performance-
centric SLA-focused and memory capacity-focused 
workloads, the server based on Intel Xeon processor 
X5570 offered a clear TCO advantage. This suggests 

that this server would also be a good choice if we do 
not know in advance which workloads the server will be 
required to support.

Blade and specialized server considerations
Our TCO analysis is based on mainstream rack-mounted 
virtualization server configurations. TCO comparisons 
using blade servers and specialized niche server 
configurations will depend on the specifics of the server 
and the target deployment scenario or usage model.

Other scenarios
The virtualization performance, memory capacity, 
and power efficiency of servers based on Intel Xeon 
processor 5500 series makes them well suited for a 
variety of additional scenarios. In data centers facing 
constraints in power, cooling, or LAN or SAN ports, 
servers based on Intel Xeon processor 5500 series can 
allow us to host more VMs within the same data center 
capacity. The increased performance and memory 
capacity also means that we can increase the flexibility 
and efficiency of our environment by increasing the 
number of VMs we can include within a cluster. 

Conclusion
Servers based on Intel Xeon processor 5500 series delivered significant improvements in 
virtualization performance, energy efficiency, and TCO compared with previous generations. 
They add significant capacity and flexibility to our virtualization environment: We can integrate 
them into clusters with other server processor generations and perform live migration across 
multiple generations, protecting our server investment and creating higher-capacity virtualization 
resource pools. We expect to standardize on the Intel Xeon processor 5500 series for new two-
socket virtualization host servers.

Virtualization and Four-Socket Servers 

The growing performance and capacity of two-socket servers makes them suitable for many general-purpose 
enterprise virtualization roles. However, Intel IT has found that some specialized roles require the even greater 
capacity of four-socket servers. For example, supporting virtualized enterprise resource planning (ERP) systems 
may require more memory per virtual machine (VM) or a greater processor core count per VM. This means four-
socket servers, which have a greater memory capacity and core count than two-socket servers, may be a better fit. 
We expect that four-socket servers will be able to take on even more demanding virtualization host requirements 
when the Nehalem microarchitecture, which includes the virtualization hardware assists Intel® Virtualization 
Technology for Directed I/O (Intel® VT-d) and Intel® Virtualization Technology for Connectivity (Intel® VT-c), 
becomes available in four-socket servers with the planned introduction of Nehalem-EX systems.
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Acronyms
VMware DRS	 VMware Distributed Resource Scheduler

ERP	 enterprise resource planning

EVC	 Enhanced VMotion Compatibility

FC	 Fibre Channel

GbE	 gigabit Ethernet

Intel® VT 	 Intel® Virtualization Technology FlexMigration assist 
FlexMigration  
assist 

Intel® VT-c	 Intel® Virtualization Technology for Connectivity

Intel® VT-d	 Intel® Virtualization Technology for Directed I/O

PoC	 proof of concept

SAN	 storage area network

SLA	 service-level agreement

TCO	 total cost of ownership

VM	 virtual machine


