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Abstract

The battle to be your virtualization vendor is in full swing, and it
has important ramifications for the vendors involved, and for your
data center. The goal of this whitepaper is to analyze the
technical aspects of the two major choices: VMware vSphere 4
and Microsoft Hyper-V R2 (as part of Windows Server 2008 R2).
The two contenders are described in technical detail, and then
those details are compared head-to-head. Typical pricing in two
scenarios is included. Analysis of these tools, how they will
impact your datacenter virtualization, and what the future likely
holds is included. »
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Executive Summary
The battle to be your virtualization vendor is in full swing, and it has
important ramifications for the vendors involved, and for your data
center. The goal of this whitepaper is to analyze the technical aspects of
the two major choices: VMware vSphere 4 and Microsoft Hyper-V R2 (as
part of Windows Server 2008 R2). This paper considers server
virtualization alone, not desktop virtualization or “presentation
virtualization”. Certainly presentation virtualization will be an important
aspect of the virtualization gamut, but with the entry of Microsoft into the
server virtualization market, and the still-unrealized huge potential for
server virtualization, this is a topic of great interest to many datacenters. 
This whitepaper covers the following topics:
› A summary of virtualization technologies and terms.  
› The reasons to consider virtualizing.
› The features of virtualization and the effect it has on application

implementation, and datacenter facility implementation and
management.

› The impact that future server technology will have in driving
virtualization, based on the need of datacenters to achieve optimal
resource use and optimal application performance.

› Decision criteria to use in determining when and how to virtualize a
datacenter. 

› A description and comparison of the features and pricing of vSphere
and Hyper-V.

› An analysis of the current state of virtualization and best practices to
consider when deploying virtualized infrastructure. 

› Our prognosis of the future of virtualization, the expected next feature
sets of virtualization, and the future of data centers management and
application deployment. 

› Advice on how to determine which of the virtualization offerings to
consider and how to test that chosen path.

› Reference pointers and suggestions for further reading.
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What is Virtualization?
A virtualized environment consists of one or more virtual machines (VMs), in which guest
operating systems reside. The guest operating system typically runs one or more applications.
The host is the physical hardware on which the virtualization is taking place. The virtualization
layer presents virtual hardware to the virtual machine. In the case of the two virtualization
technologies being explored in this whitepaper, virtual x86 CPUs are presented. 
Certainly other virtualization technologies are available that virtualize other hardware, dating
back to IBM Mainframes in the 1970s. From that time, virtualization has been used to run
multiple, separate workloads on the same hardware. Hardware support of virtualization is an
important aspect in the reliability and performance of virtualization, and has been increasing over
time. The current AMD Opteron family of CPUs and Intel Xeon family of CPUs have advanced
hardware features that make the job of virtualizing the hardware easier for the virtualization
software. By offloading the software, the CPUs decrease the amount of virtualization code, the
number of tasks that the software has to perform, and the resources the software uses. This
trend is expected to continue in future generations of CPUs, making virtualization increasingly
efficient and reliable. 
The host operating system runs the software that implements virtualization. Generically this is
known as the virtual machine monitor (VMM). When a general-purpose operating system
provides virtualization, it typically performs the I/O on behalf of the guest. In that case, the guest
issues an I/O request, which is intercepted by the host OS. The host then routes the request to
the device driver, which performs the I/O. Finally, the completed I/O returns to the host and the
host passes it to the guest’s device driver. This method is known as type 2 virtualization.
In other cases the software is a small amount of code that only concerns itself with virtualization.
Sometimes this software is in the form of firmware included in the host server. These limited-
purpose virtualization technologies are called hypervisors. They are considered type 1 virtual
machines. In this case, the VMM provides device drivers that the guest operating systems use to
directly access the underlying hardware. (Note that there are other variations on where the device
drivers reside and which component provides them.) This method is more efficient and provides
better performance.
As hardware changes and product designs are introduced, these terms are modified and hold
different meanings. This whitepaper will follow the convention of using the term “hypervisor” to
mean the component that provides a virtual environment in which guest operating systems run.
In many ways even a type 1 hypervisor is an operating system. It tends not to provide user
environments, the execution of general-purpose programs, or a user interface, as a full operating
system would. But it does manage processes, schedule CPU use, allocate and free resources, and
manage I/O.
Many virtualization-providing companies include both types of technology in their offerings. For
example, VMware ESX and ESXi are type 1, typically running on rack-mounted servers in a data
center, while VMware Workstation and Fusion are type 2, typically running on the desktop. Other
type 2 Hypervisors included Parallels, Virtual Box, and Windows 7 Virtual PC.
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Being a type 1 or type 2 Hypervisor does not necessarily change the role that the given
technology can have in a datacenter – both types can be used for production virtualization. For
the most part, the smaller the code base of a solution, the fewer bugs, and therefore the fewer
patches needed over time. Also, smaller code tends to have a smaller attack surface – vectors
for attackers to attempt while trying to breach a technology. A type 1 hypervisor typically will
install and load faster than a type 2. On the other hand, a type 2 hypervisor-based system can
run standard programs and perform other tasks besides only being a vessel for virtual machines.
Either type of hypervisor is acceptable and the type should not preclude the use of a technology
to solve a given problem.
A VM consists of a file containing the VM image and configuration information describing the VM.
For example VMware uses the VMDK file format to store VM images, while Hyper-V uses the
VHD format. There is an open industry standard format – Open Virtual Machine Format (OVF) –
which is currently or planned to be supported by all of the major virtualization companies. OVF
includes not only the image but also a description of the image and its resource requirements.
OVF will improve portability of VM images between virtual infrastructure and make it easier to
import, copy, move, and export VM images among hosts.
In some instances, VM’s include everything they need in their image file. Other times, the VM
needs access to data external to the file. In this case the hypervisors provide methods for the
VMs to access other files or devices that contain the data they need. Hypervisors provide other
resource management functions, such as limiting the amount of memory and the number of
CPUs that a guest can use, and containing the guest so that it cannot access resources to which
it has not been granted access (such as the memory pages of other guests or applications).
Further, there are features beyond the guests in the VM that are desirable in a virtualized
environment. Creating a virtual machine from a physical one (P-to-V), recreating a physical one
from a virtual one (V-to-P), deploying VMs to the hosts, cloning VMs from existing VMs,
monitoring VMs to detect and correct failure, monitoring guests and hosts for performance and
resource use, clustering VMs for high availability, and automating all of those tasks are the
domain of virtual infrastructure management.
A common side effect of virtualizing an infrastructure (or part of one) is “virtual server sprawl”.
Once it becomes trivial and free to create a new “server” – a VM – there are more requests for
more reasons than ever before. For example, rather than have one test server, why not have a
dozen, each with its own OS flavor, patch set, resource settings, and application version?
Deployment management and inventory management can also be part of the management
components of the virtualization solutions. 
For the two solutions considered here, each has its own management infrastructure. In the case
of Microsoft the software is Systems Center (SC), and specifically Systems Center Virtual
Machine Manager (SCVMM). For VMware vSphere, the management component is vCenter
Server (previously called VirtualCenter).
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Technically, these management components are separate products. For example, rather than
these tools, a third party product could be used to manage the hosts and guests. However most
sites, at least at the start, use these default tools. When discussing the features and functions of
the virtualization solutions, we include the default management components. One reason for this
is that without the management tools these solutions really do not have many features or useful
functions. For another, these management tools are part of bundled offerings or installed by
default when the virtualization packages are deployed. Many infrastructures add other
components to these default tools, based on specific needs that are not addressed in the
vendor’s offerings.
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Why Virtualize
The obvious and common driver of virtualization is consolidation of systems with low utilization
onto fewer systems with increased utilization. Benefits from just this level of virtualization
include reduced expenses for servers, server maintenance, datacenter space, power, and cooling.
With those benefits comes added complexity in managing those systems, backups, performance
analysis and tuning, and security. Into that breach step many management tools that eliminate
those problems and actually increase the number of applications that an administrator can
manage.
Once an application is virtualized, there are other important benefits to the application owner.
Once an application is essentially contained in a single file, with external data for that
applications being contained in a series of other files, it becomes almost trivial to copy that
application to another site for business continuance (although networking complexity tends to
make this less trivial than one would hope).  
Further, advances that have long been sought and fought for in application life-cycle
management are also finally possible. Rather than the deployment of an application involving
separately installed copies in multiple environments (development, Q/A, preproduction, and
production for example), with all of the challenges of migrating changes through those
environments (or the use of complex tools to help with that effort), virtual machine images can
be the deployment entity. The same virtual machine can be installed for development, tested in
Q/A, tuned in preproduction, and deployed in production. By trivially making copies of the virtual
machine along the process, and by using the snapshot facility included with all the major virtual
machine products, changes can be tried and kept or abandoned, passed around as desired, and
generally mutated and un-mutated. This is a breakthrough in application management, and
should be part of the planning and implementation of virtualization.
The ability to move a running virtual machine from one host to another, seamlessly and almost
instantly, grants great freedom in resource and host management. Downtime windows for
hardware repairs, upgrades, and maintenance can be a thing of the past. Rather, VMs are moved
from the problem host to other hosts, live and during production, and the problem host can be
worked on. When the host is again ready for production, resources can be moved back. Because
applications are no longer directly tied to hardware, matching the right hardware to the
application before production deployment is no longer a crucial, multi-year decision. Rather, a
VM containing an application can move to a host that contains the best-fit resources. If those
resource needs change, the VM can be moved again (once hosts that meet those new resource
needs are procured). 
All of these advantages of virtualization are limited by the virtualization product abilities. For
example, vSphere guests can have at a maximum 8 cores of virtual CPUs (vCPUs). If an
application requires more compute resources than that, it cannot be virtualized but rather must
run natively. Hyper-V limits the number of vCPUs to 4, causing an even larger set of applications
to be excluded from virtualization.
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Aside from the hard limits imposed by virtualization products, and the cost of these products,
there are also changes in development and production methodologies.  One obvious change is
the need for staff to learn and maintain new tools. Other challenges come about in backing up
VMs (as discussed in the “Current State” section), determining the source of performance or
reliability problems, and installing disciplines to determine when to create VMs and track them
through their lifecycle.
The following chart summarizes some of the pros and cons of virtualization.

* All of these benefits need the proper architecture and implementation decisions to have full effect
** Many of the detriments can be ameliorated through architecture and implementation decisions and 3rd party tools

Aside from the benefits to data center and application managers, there are other drivers that will
increase virtualization over time. One is the question of what to do with all those cores that are
in our future.  Certainly CPUs are currently scaling by adding cores, rather than increasing clock
rate.  Even if two sockets stays in the "sweet spot" of IT datacenter servers, Intel has released
plans to have 8 cores per Xeon CPU by early 2010. The math and economics are inexorable.
Basic servers costing a few thousand dollars will have 16 cores within a few months. The
highest-end x86 server will likely have 64 cores, and two threads per core (Intel Nehalem EX-
based 8-socket systems).
There is no sign of the trend slowing, yielding servers with potentially hundreds of cores within a
few years. David Patterson, in his Super Computing '08 conference keynote, predicts the
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Pros* Cons**

Flexible resource management Costs

Flexible application management New tools to learn and manage

Optimized server deployment New management methodologies

Easier DR deployment and management VM and management limits

Reduced downtime (VM migration, HA) Performance tuning complexity

More applications manageably per sysadmin Problem debugging complexity

Easier automation of application admin tasks
Increased performance pressure on storage and
networking

Some application scale better via multiple VMs than
on native hardware

Changes to backup infrastructure needed

New benefits not available without virtualization
New requirements on security monitoring and
management
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increasing-core trend will continue as CPU manufactures can no longer greatly increase clock
rates, due to the thermal envelope that CPUs must live within. Dr. Patterson showed that the
general trend line over the past few years has changed from increasing clock rates to increasing
number of cores.
Most individual applications do not need the performance that such high-core-count systems
provide. Most applications also cannot scale to that many cores. They were written when CPU
cores were scarce, and generally little effort was put into efficient, highly threading
programming. Virtualization is the only way for datacenter managers to run both types of
applications. Certainly some applications can scale well to many cores, but those are in the
minority considering all of the applications in the datacenter. And many of those applications will
even fall short of scaling to use all cores in a system as the number of cores continues to grow.
Therefore, over time, the subset of applications that scale well and need scaling to the total
number of cores in the system will shrink. One solution is to increase parallelism in the
applications. There is much research occurring on that front, including by Patterson. And there
are currently products (like Cilk++ from Cilk Arts) that help developers change single-threaded
code into multi-threaded code, to take advantage of multiple cores. But such changes take time,
and not all development shops will put in the effort needed to make their applications scale to
many cores. The other solution, of course, is virtualization. At a systems level, applications can
be made to make efficient use of the underlying hardware. If a single application can't take
advantage of a multi-core system, virtualization can manage multiple applications that run on
the same system. Increasingly, virtualization will be needed to efficiently place applications
needing a subset of a system's cores onto a system, and to scale applications to use the available
cores. This latter will be accomplished by running multiple instances of the same application, in
virtual machines, on the same server, where possible. Even today there are examples of multiple
instances of an application performing better when run in virtual machines than when a single
instance is run without virtualization on the same hardware. In these cases, the application does
not scale well as CPUs are added. Rather, the application when given fewer CPUs, but run
multiple times on the same hardware, performs better.
Another driver in increasing the ubiquity of virtualization is its expected decreasing cost, over
time. The competition among virtualization solutions is growing, with major vendors like
Microsoft launching products. Also, increasing hardware support of virtualization will make it
easier to create virtualization solutions. 
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Not “If”, but “When” and “How”
It seems predetermined that most infrastructure applications will be virtualized over time. 
The questions then for infrastructure managers are when to move to virtualization and which
technologies to use for virtualizing. In our experience, computing facilities do no move from 
no virtualization to total virtualization in a short amount of time. Typically there is a staged
approach to virtualization as shown in the following figure.

The "when" question will be site specific. Frequently there are catalysts that help determine the
time frame for virtualization. For example, server farm refreshes and data center moves are good
opportunities to move from native hardware to virtualized deployments, or increase the amount
of virtualization. Of course budget considerations also impact move timing, as well as staff
knowledge, experience, and training. 
Business owners also weigh in on the timing decisions, weighing risks and rewards for their
users. Frequently, business owners overweight the risk side of the equation while underweighting
the rewards. The business owner likely perceives that they gain less benefit from virtualization
than the risks justify. But generally the risks do not materialize as real problems, while the
benefits exist from the instant an application is virtualized and provides utility to the
infrastructure manager and the business owner on a daily basis throughout the life of the
virtualized application. 
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The question of "how" to virtualize is the topic of the rest of this white paper. There are many
virtualization choices, from open source through commercial, and from experimental to mature.
Some virtualization technologies are platform specific, depending on special hardware features.
These include IBM LPARs and Sun LDOMs. Others are operating system specific, including BSD
Jails and Solaris Containers. These technologies do not allow other operating systems to run as
guests, but rather partition an operating system’s application space such that those partitions
are protected from each other, and the system is protected from them. Also, resource
management can be applied to those partitions, for example limited the number of CPUs and
amount of memory that applications in a given partition can use.
The Microsoft and VMware solutions are x86 based, and allow multiple guest operating systems
with guest applications to run simultaneously. Other similar solutions exist, and are mostly based
on the Xen project. Xen is an open-source VMM that is the basis for commercial products from
Citrix and Novell SUSE Linux. RedHat Linux and its relatives like Ubuntu started down the Xen
path but then switched to a similar technology called Kernel Virtual Machine (KVM). Such options
continue pushing virtualization technology forward and are valid choices for some environments.
Because VMware is the market leader, and Microsoft has such a huge market presence (and
marketing ability), this paper focuses on comparing those two technologies. That does not mean
that other solutions should be dismissed, if they are a fit for the needs of a site.
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VMware
VMware is the market leader in virtualization software for x86. As such they are the standard by
which other products are measured. They have a strong portfolio of virtualization products, and
those products have a myriad of features. ESX 3.5 is likely the most common x86 virtualization
platform, but in Q2 of 2009 VMware announced and started shipping an update to that platform,
known as vSphere 4. “ESX” is still the name of the hypervisor, with “ESXi” being a micro-
hypervisor designed for bare metal installs (frequently included in firmware from server vendors)
and ESX being the version that includes a Linux distribution for installation and user interface.
Both have essentially the same performance and functionality.
vSphere 4 consists of ESX and ESXi hypervisors installed on servers and vCenter Server
administration software. Multiple vCenter servers may be linked together and controlled from one
console, allowing centralized management of thousands of VMs. Important features of vSphere 4
include:
› ESX and ESXi virtualization layer.
› vCenter Server management.
› Distributed Resource Scheduler (DRS) – aggregates resources across one or more compute

clusters and dynamically allocates them to VMs based on business logic.
› Distributed Power Management (DPM) – automates energy efficiency in DRS clusters by

optimizing power consumption.
› Virtual Machine File System (VMFS) – clustered file system, shares storage among cluster

nodes.
› Thin Provisioning – dynamic allocation of storage as needed.
› Virtual switch - provides advanced networking features per guest on a host.
› vNetwork Distributed Switch – simplifies provisioning, control, and administration of VM

networking.
› vMotion – live migration of VMs across servers in a cluster with no disruption or loss of

service.
› Storage vMotion – relocate virtual disks among storage resources within a cluster (but not

between clusters).
› High Availability (HA) – automated restart (within minutes) of VMs on other cluster nodes in

the event of server failure.
› Fault Tolerance – a second VM mirrors a primary one in lockstep, providing continued

operation if the first VM or its hardware fails (but limits VMs to only 1 vCPU, and use of many
other features not allowed). 

› Data Recovery – agentless backup of VMs (for small environments).
› vShield Zones – creates and enforces security zones that are maintained even during vMotion.
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› VMSafe – enables the use of 3rd party security products within VMs.
› vApp – logical collection of components of an application, described via OFV format.
› Site Recovery Manager (SRM) – automates DR failover between sites and failover testing, via

integration with networking and storage components.
Both VMware vSphere 4 and Microsoft Hyper-V manage multiple hosts as clusters of resources.
A cluster is the entity into which a VM is deployed. Cluster resources are allocated to VMs.
VMware, through vMotion, can move VMs amongst hosts in a cluster. If a cluster node fails, 
the VMs that were running on that node can be automatically restarted on another node in that
cluster. Cluster hosts share access to storage to allow this functionality. Note that vSphere has 
no native ability to replicate storage between clusters (such as to a DR site), instead it integrates
with replication provided by storage vendors (which are usually licensed features of the storage
arrays).
VMware vSphere 4 is available in several flavors, including Essentials, Essentials Plus, Standard,
Advanced, Enterprise, and Enterprise Plus. The Enterprise version is only an interim bridge
from ESX 3.5 to vSphere, and VMware has announced its termination at the end of 2009. The
feature set grows from the first flavor through the last.
Essentials is for small office environments, supporting up to three dual-processor servers, 
and the list price is $166 per processor. Essentials Plus adds VMware HA and Data Protection
(backups) and lists for $499 per processor. Standard edition lists for $795 per processor,
includes the ESX and ESXi hypervisors, a management agent, VMware H/A, and thin provisioning
of storage. The Advanced version lists for $2245 per processor and adds vMotion, Fault
Tolerance, vShield Zones, and Data Protection. Enterprise lists for $2875 per processor and 
adds Distributed Resource Scheduling (DRS), and Distributed Power Management (DPM), and
Storage vMotion. Finally, Enterprise Plus costs $3495 per processor, and adds the distributed
switch and host profiles. 
To these product costs must be added any operating system licenses (and application licenses).
Also needed is a license for one or more copies of vCenter Server – the “Standard” version has
no host limits, can link to other vCenter Servers for consolidated management, and includes
“Orchestrator”, a VMware automation tool. It costs $4,995. The more limited “Foundation”
version costs $1,495 and is limited to 3 ESX hosts. ESXi itself can be run free of charge but
optional maintenance can add $495 per year to its cost. Data Recovery can be purchased as a
$695 addition to the Standard edition. And a Cisco Nexus 1000V virtual switch can be added to
Enterprise Plus for $695. Of course many sites execute a site license agreement with VMware,
greatly reducing the per-processor cost. In general, a site license for vSphere or any operating
systems is not an unlimited license, rather it is a discount based on a volume purchase of
licenses. A “true up” occurs periodically in which the number of instances of use is calculated
and the total cost to the site tallied. 
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Specification Standard Advanced Enterprise Enterprise Plus

Cores per CPU Up to 6 12 12 12

Virtual cores 
(per guest)

4 4 4 8

RAM 256GB 256GB 256GB Unlimited

Failover Cluster
Nodes

0 16 16 16

Consolidation

Hypervisor,
Management agent,
thin provisioning,
update manager,
VCB

Hypervisor,
Management agent,
thin provisioning,
update manager,
VCB

Hypervisor,
Management agent,
thin provisioning,
update manager,
VCB

Hypervisor,
Management agent,
thin provisioning,
update manager,
VCB

Availability HA

HA, live Migration,
fault tolerance,
vShield zones, data
recovery

HA, live Migration,
fault tolerance,
vShield zones, data
recovery

HA, live Migration,
fault tolerance,
vShield zones, data
recovery

Automated
Resource
Management

DRS, DPM, storage
vMotion

DRS, DPM, storage
vMotion

Simplified
Operations

3rd-party multi-
pathing, distributed
switch, host profiles

Cost $795 per processor
$2,245 per
processor

$2,875 per
processor

$3,495 per
processor
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Microsoft Hyper-V
Microsoft Hyper-V R2 is at the time of this writing in “release candidate” form in Windows
Server 2008 R2. Microsoft claims that half of its infrastructure is currently virtualized (via Hyper-
V presumably), so clearly Microsoft feels that it is ready for production use. But because it is in
release candidate form, it is difficult to draw conclusions about its use in the field, production
deployments, and even final features and performance. 
Hyper-V is Microsoft’s virtualization layer, the technology that allows virtual machines to run
within Windows, just as ESX and ESXi are VMware’s. Hyper-V is simply a feature of Windows
Server. Technically it is a “type 2” hypervisor, as virtual machines run under a host operating
system and not just a hypervisor. However, this line is blurry, as ESX also includes a Linux
component in its host operating system. According to Microsoft, they provide a thin type 1
hypervisor layer that runs alongside of the full Windows Server software. In their implementation,
device drivers have low latency access to the hardware, and therefore type 1-like performance.
Hyper-V is part of the compete virtualization solution from Microsoft. The associated
management component is Microsoft System Center, the software generally used by Microsoft
infrastructure shops to manage their Windows Server deployments. A new add-in to SC is
SCVMM - Microsoft System Center Virtual Machine Manager. SCVMM is able to manage not
only Hyper-V-hosted guests but also Virtual Server, VMware Server, and VMware ESX and GSX
guests. SCVMM even manages vMotion of VMs between ESX hosts. SVCMM works well in
conjunction to the other standard components of System Center, such as the Configuration
Manager and Operations Manager. This tight integration is a boon to sites that already make 
use of those other tools. 
SCVMM has a host of features, making it a fairly complete manager in Microsoft environments.
For example it will intelligently place VMs onto the hosts with the most available resources,
based on the resource needs of the VMs in question. Also included are physical-to-virtual 
(P-to-V) tools to take a physical server and generate a virtual machine image from it, and a
virtual-to-physical (V-to-P) tool that does the reverse. P-to-V is the way most sites generate
their first VMs, capturing existing systems and virtualizing them. The utility of V-to-P should not
be overlooked, however. It can be useful for debugging, to test whether virtualization is causing
the problem or whether it is virtualization independent. It can also be useful for performance
testing. Finally it assures that even if an application has been virtualized, there is a back-out plan
if that virtualization resulted in insufficiency. 
Other useful features include the full script-ability of SCVMM actions via the standard PowerShell
tools. Scripting enables repeatability and transportability – for example a library of scripts that
create and manage virtual machines can be copied between sites to allow for uniformity and
administration efficiency.
A Hyper-V cluster provides high-availability functionality by restarting VMs on other cluster
nodes if a node fails. Hyper-V R1 has a “Quick Motion” feature that allows a VM to be moved
between cluster hosts, but it lacks the vMotion ability to do the move “instantly” (in less than a
second). Because the move can take several seconds, network connections to the VM can fail
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during the move with resulting impact to production uptime. Quick Motion greatly diminishes 
an administrator’s ability to manage resource use in a Hyper-V cluster. A running VM cannot be
moved to another server seamlessly. If a server needs maintenance for example, moving the VMs
to another server is a downtime event. Hyper-V R2 has a feature called Live Migration that
should address this issue and put it on a par with vMotion.
The features available to Windows administrators depend on the version of Windows being used.
The available versions include Web, Foundation, Standard, Enterprise and Datacenter. There is
also an Itanium version that does not support Hyper-V, as well as an HPC version.
Fundamentally, Enterprise, Datacenter, and Standard can include Hyper-V but there are also
versions of those operating system flavors that do not include it. There is also a Server Core
version of Enterprise, Datacenter, and Standard, which includes all the functionality but without
the GUI. This version is intended for head-less servers, decreasing the size of the installation 
and installation time.
According to Microsoft, these are the Windows Server 2008 R2 versions and their specifications:

Application licenses must be added to these costs, as well as the cost for SUSE linux if that will
run as a guest. 
The “Virtual Image Use Rights” determines how many Windows Server guest virtual machines
can be created when the given operating system is the host. Unlimited guests are allowed, but
only a limited number of Windows Server guests are granted in the license. Windows Server 2008
Standard Edition can have 1 Windows Server guest VM, Enterprise can have 4 Windows Server
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Specification Standard Enterprise Datacenter

X86 Sockets (up to 32
cores)

4 8 32

X64 Sockets (up to 64
cores)

4 8 64

X86 RAM 4GB 64GB 64GB

X64 RAM 32GB 2TB 2TB

Failover Cluster Nodes 0 16 16

# of CALs included 5 25 0

Cross-file Replication
(DFS-R)

No Yes Yes

Virtual Image Use Rights 1 4 Unlimited

Cost $999 per host $3,999 per host $2,999 per processor
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guests, and Datacenter is limited only by available resources. The Windows Server license
includes the use of Windows Server as a guest under Hyper-V on that system.
You can use the various flavors of Windows as guests, depending on licensing terms. 
› Windows 2008 without Hyper-V can be a guest and can use 1, 2, or 4 virtual CPUs. 
› Windows 2003 can use 1 or 2 virtual CPUs. 
› Windows 2000 can use 1 virtual CPU. 
› SUSE Enterprise Linux can use 1 virtual CPU, 
› Windows Vista can use 1 or 2 virtual CPUs.
› Windows XP can use 1 virtual CPU (although Windows XP Professional with SP3 and XP

Professional x64 Edition can use 2 virtual CPUs). 
Note that Red Hat and Microsoft have announced a joint support agreement. RHEL will be
supported as a guest within Hyper-V and Windows Server 2008 will be supported within RHEL
guest VMs. As of this writing neither of those options is currently available for production use. 
Generally, for ease of discussion in this document, we assume Windows 2008 R2 Datacenter
version. Note that the Standard version doesn’t allow clustering, and therefore no Live Migration.
This makes Standard edition useful for feature testing but not useful for most production needs.
There is no Microsoft equivalent of ESXi – rather Windows is installed as well as Hyper-V, with
Windows being the VMM. The minimum installation of Windows Server Core plus Hyper-V takes
2.6GB of disk space. The more complete Windows Server releases take even more space. ESXi
takes 70-100MB of disk space. Even though these differences are relatively large, the cost impact
to a site will be minimal because of the size of hard drives. However, there are other
ramifications of Windows Server 2008 being the VMM. It is likely to use more of the host’s
memory than its competitors, for example, and its more likely (because it is a prominent target)
to be effected by security vulnerabilities.
As a side-note, Microsoft recommends against running a VM from a snapshot in production. It is
not supported when clustering nodes, if a physical disk is attached to the virtual machine, and
can have decreased performance if using fixed-size disks.
Systems running with guests must have plenty of free disk space on file systems where virtual
machines are stored. Under 2GB free causes Hyper-V to set the guest state to "Paused-Critical",
pausing it so it won't crash by running out of disk space.
A Hyper-V VM consists of a configuration file, the image file (in VHD format), saved state files,
and differencing disks (AVHDs). Hyper-V supports full snapshot functions, including creation,
deletion, and merging. Merging is needed if snapshots that depend on other snapshots are
deleted. Snapshots are just block differences. Each snapshot refers to the previous snapshot 
and just records differences. If a snapshot is deleted, other snapshots may depend on some
blocks in that snapshot, and those blocks must be merged into the remaining snapshots.
However, merging snapshots only is possible when a virtual machine is halted. The other
snapshot commands may be done on live VMs.
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Comparison
Some aspects of the two virtualization offerings are easy to compare, while others are more
complicated. The following table compares all of the important features of virtualization as
provided by vSphere 4 and Windows Server 2008 R2 Datacenter edition with Hyper-V R2. Note
that, because the management of virtual machines is so important, this table includes the default
management tools as well. For vSphere it is vCenter Server, and for Microsoft it is Systems Center
with Virtual Machine Manager. The table includes maximum values allowable (for example, if
various guests have varying limits, the largest values are selected). Some variations in purchased
products and guests will result in lower limits than those listed here.
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Aspect VMware vSphere 4 Microsoft Hyper-V R2

Hosts

CPUs supported Recent AMD, Intel Recent AMD, Intel 

# CPU cores supported 64 64

Memory supported 1TB 2TB

I/O devices supported
IDE, SCSI, SAS, SATA, FC, 1Gb
and 10Gb Ethernet, iSCSI, NFS,
FCOE, Infiniband

IDE, SCSI, SAS, SATA, FC, 1Gb
and 10Gb Ethernet, iSCSI, CIFS,
FCOE, Infiniband

Memory optimization
Over-commit, transparent page
sharing, ballooning, large memory
pages

Dynamic memory allocation

Platform support Fewer vendors More vendors

Supported storage of guest VMs Direct, SAN, NAS, iSCSI Direct, SAN, iSCSI

Number of nodes in a cluster 32 nodes if < 40 VMs per node 16

Guest

Operating systems supported

Asainux, CentOS, Debian,
FreeBSD, OS/2, Solaris 10, SCO
OpenServer, SCO Unixware,
Windows Server, RHEL, SUSE,
MS-DOS, Netware

Windows Server, Vista, XP,  SUSE
Linux

Operating systems tools provided
(per OS)

Yes, for most guests Yes, for most guests

# virtual CPUs supported 8 4

# guests per host 256 running 512 (192 running)

# Amount virtual memory 255GB 64GB

Virtual NICs 10 Yes, limit unknown
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# of snapshots 32 per VM (?) 50 per VM

Types of guests supported 32-bit, 64-bit, simultaneously 32-bit, 64-bit, simultaneously

Ability to hot-add disk images and
external storage

Yes Virtual SCSI devices only, not IDE

Features 

VM move Live Live

Direct I/O VMDirectPath I/O -

VM synchronization
With limits (1 vCPU, many features
disabled)

No

Directly boot from VM image Only if ESXi installed Yes

P to V Included Included

V to P Included Included

H/A via clustering and failover Yes Yes

Replication
Integration with 3rd party storage
products

Yes (DFS-R)

Performance monitoring Yes, vCenter Server Yes, SC Operations Manager

Network features
Virtual switch, VLAN tagging,
Network vMotion, Network traffic
shaper, IPv6, CDP, NIC teaming

Standard Windows Server 2008
features

Storage features

Thin provisioning, consumption-
based monitoring, reports and
topology maps, LUN discovery,
adaptive block sizing, storage
vMotion

Standard Windows Server 2008
features

Patching of guests
vCenter Update Manager (both
running and halted guests,
Windows and some Unix)

Standard Windows Server 2008
features for booted Windows
guests, Offline Machine Servicing
Tool for halted Windows guests

Security
Layer 2 security policies, vShield,
VMsafe 3rd party security products 

Native firewall, 3rd party security
products

Backups
Native via VMware Data Recovery,
Support from major vendors

Native, Support from major
vendors

Resource management Yes, many options Yes, some options

Physical server power on / off as
needed

Via VMware DRS, DPM No
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Note that the market share numbers are for new orders, based on number of orders, according
to IDC’s virtualization tracker report. 
The list of functions, features and limits needs to be compared with the needs of a data center.
Applying that filter, it could be the case that, for a given deployment or environment, the two
options analyzed here are equivalent. For example, the two offerings are relatively the same for 
a site needing to virtualize Windows Server 2008 on a host with 8 processors, 64 cores, 256GB 
of memory, needing 4 vCPUs per guest, 8 guests, live migration, H/A, and storage management.
Comparisons of cost should also be considered.
To use VMware to accomplish this task, the list price cost would be $2,245 per socket for
vSphere advanced, plus $1,495 for vCenter Server Foundation, plus 8 Windows Server 2008
Standard (no Hyper-V) licenses at $971 each, for a total of $27,223.
To use Windows Server 2008 with Hyper-V to accomplish the same task, the list price cost 
would be $3,999 for Windows Server 2008 Enterprise (granting 4 guest licenses), plus System
Center at $1,497 (although that is already in place at many Windows sites), plus 4 Window Server
Standard licenses (for the other 4 guests), for a total of $9,376. Note that this pricing could
change if Microsoft changes its licensing terms with the release of Windows Server 2008 RC 
and SVCMM R2. 
The following chart summarizes the pricing differences between the two options in this small-
business scenario. 
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ISV support Strong Strong

VM format conversion VMware workstation, Linux, VHD VHD, VMDK

Market share (new orders, Q2
2008, IDC)

44% 23%

Performance
VMMark results published (no
industry standard benchmark
exists)

None published

Cost See VMware section
Included with some Windows
Server 2008 editions, see Hyper-V
section

Aspect VMware vSphere 4 Microsoft Server 2008 R2 Hyper-V

VMware vSphere advanced $2,245 * 8 = $17,960 -

Microsoft Server 2008 with Hyper-V - $3,999

vCenter Server Foundation $1,495 -

Microsoft System Center $1,495

8 Windows Server 2008 guest licenses 8 * $971 = $7,768 4 * $971 = $3,884

Totals $27,223 $9,378
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In a scenario that could be found in a mid-sized business, consider a virtualization facility that
includes 10 servers, each with four sockets of CPU, and each with 30 Windows Server guests. The
following table summarizes the list prices of the two solutions.

When evaluating the pricing, note that it is likely that a datacenter running vSphere would want
Microsoft System Center for management of Windows Servers running within vSphere. That is
optional however so is not included in the totals above.
There are some similarities and many differences between the features of these two offerings. 
In many cases, adding a third party tool to an infrastructure can redress a shortcoming. There are
many such tools to chose from, but adding a tool brings with it the added complexities, training
needs, maintenance efforts, and so on. Also, consider that the virtualization market is very
dynamic. Consider that Virtual Iron was an early entry into the virtualization market, but that its
purchasers were left without any options to expand its use when Oracle purchased the company
and decided to terminate sales, even to existing Virtual Iron customers. 
Further, data center managers, while determining the total cost of virtualizing an environment,
need to also consider the impact of virtualization on the entire facility. The impact will likely vary
depending on which virtualization solution is selected, and should be performed for each option
being considered. Virtualization will likely:
› Decrease the number of physical servers
› Increase the per-physical-server cost
› Increase the number of OS instances (“virtual server sprawl”)
› Decrease overall power and cooling costs
› Increase power and cooling needed per rack containing virtualization infrastructure 
› Increase network throughput needed per rack, possibly resulting in the need for 10Gb

networking
› Increase storage load (where virtual machines are stored)
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Aspect VMware vSphere 4 Microsoft Server 2008 R2 Hyper-V

VMware vSphere advanced $2,245 * 40 = $89,800 -

Microsoft Server 2008 with Hyper-V
(datacenter edition for unlimited guests)

- $2,999 * 40 = $119,960

vCenter Server Standard $6,044 -

Microsoft System Center Server
Management Suite Datacenter

$744 * 40 = $29,760

300 Windows Server 2008 guest licenses $2,999 * 40 = $119,960 -

Totals $215,804 $149,720
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VMware argues that their solution is more efficient in its use of hardware than other solutions,
and therefore a superior solution, in both utility and cost. They have a calculator to allow entry 
of per-site details and to drive this point home, at
http://www.vmware.com/technology/whyvmware/calculator/index.php.
In fact the entire issue of performance of VMMs and guests is open and debated. There is no
standard benchmark of virtualization performance currently available, although the SPEC
organization is working on one. VMware has published their own VMmark benchmark. But
because it includes in its testing the performance of Linux running on more than one core, and
because Hyper-V does not support Linux beyond one core, there is no way to run that test across
both virtualization technologies. 
There have been some reviews from third parties that compare some aspects of performance of
the two contenders. Network World, in September 2008, compared the then-current ESX 3.5 and
Hyper-V (first release) and concluded that VMware was faster overall, but not in all tests
(http://www.networkworld.com/reviews/2008/090108-test-virtualization.html). 
We recommend that IT organizations perform their own performance comparisons, on their own
applications and in their own environments, in the meantime.
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Current State
The industry has been through several generations of virtualization products and tools. The tools
are more feature-rich, functional, well performing, and stable than ever before, but of course
there is room to improve in the future. The purchase of Virtual Iron by Oracle, and the
subsequent termination of Virtual Iron as a product line, is a sign that the large application
vendors will be embracing virtualization technology and incorporating it into their product lines.
Certainly the more the industry standardizes on areas such as virtual machine format, the better
for data center management.
Unification of the various VM formats is already under way. This will be a catalyst for application
vendors to move from the current variety of application installation methods to one where they
ship a VM. Movement is already underway on this front. For example, VMware has a large library
of “appliances” – virtual machines already loaded with operating systems and applications that
are free for download. Such appliances help application vendors by decreasing the time and
effort a customer or potential customer must expend to test and deploy the application. Because
the application is already pre-configured, and presumable pre-optimized, by the vendor,
maximum performance and minimum service calls can result. Once all of the vendors move to
the OVF standard, such appliances can be created once by a vendor and used in all major
virtualization platforms. When that happens it is likely that applications will no longer be
distributed to the majority of customers via installation images, but rather by virtual machines.
Consider the time and effort that will be saved both by the application vendors (in not writing
installation or tuning guides, and in decreased customer service calls for help in those areas) 
and by datacenter managers (by trivial installation of complex applications).
Interoperability among the tools is important, with some abilities already in place. This
interoperability gives freedom of choice to customers. For example Microsoft SCVMM 2008 is
able to manage, at least to some extent, VMware vCenter Server.
There is currently an active and growing ecosystem around virtualization, involving virtualization
tool vendors solving specific areas of challenge created by virtualization. For example Vizioncore
Inc.'s vConverter can convert from many VM formats to many others. Also, ISVs are adding
features to their products to enable them to interoperate with and add value to virtualization
components. Examples of these include backup software, security product, networking
infrastructure, availability and performance monitoring, and so on. 
Complexity is one disadvantage that comes with all of the advantages of virtualization. For
example, antivirus products can interfere with virtualization components. The host operating
system may be manipulating guests in ways that antivirus software prevents. The AV software
would need to be configured to allow those interactions. This is one instance of utility software
struggling to keep up with the virtualization wave.
Backups are also a challenge. Consider what would happen if each guest operating system were
treated as it was before virtualization – each with its own backup agent installed. Now consider
a host server with 50 guests, each with a backup agent initiating backups at midnight. The I/O

load would be too much for all but the most resource-equipped server. Backup agents that install
in the host at the hypervisor level are a better solution to the problem.

22



www.ctistrategy.com    781.273.4100   CTI Strategy   White Paper

VMware vSphere Vs. Microsoft Hyper-V: A Technical Analysis

One advancement of virtualization is self-service provisioning. Self service provisioning allows
non-IT staff to request a new virtual environment (a VM, and operating system, and installed
applications) to be deployed on demand. This large step forward in application deployment
decreases the time it takes for a business owner or application administrator to have resources
added to their environment from weeks or months to minutes. But it can also add new
challenges.
Virtual server sprawl can undo many of the efficiency gains of virtualization by rapidly using
resources, and also by creating new inventory and management problems. This is especially true
when infrastructure allows self-service VM creation. Workflows must be established to assure
that all VMs are tracked. Important information to capture and keep up to date includes:
› VM owner
› VM authorizer
› VM purpose
› VM creation date 
› VM planned destruction date
› Resource requirements
› Security requirements
› H/A requirements
› DR requirements
› Applications installed in the VM
› Guest operating system licensing
› Application licensing
› Backup method
› Priority (compared with other VMs, for resource management)
If virtual machines are created methodically, then typically the infrastructure management will
store a “golden image” of each VM at creation time. That golden image can be used to create
other exact duplicates of the VM (for deploying on multiple systems for horizontally-scaling VMs,
or for application development cycle uses such as Q/A, pre-production, DR, and so on. If this
method is used, then the golden image of a given VM also needs to be recorded with that VM. If
there is a problem with the VM (assuming no needed changes have occurred within the VM) then
the VM can be reset by replacing it with its golden image.
Another method being adopted by datacenters running virtualization is to create a new kind of
environment – the nursery. The nursery houses one or more unused, but production ready,
servers. If a VM needs changes made that are beyond the usual steady state, and that would
temporarily increase its resource use, the VM is moved to the nursery for that change. Patching,
upgrading, and load testing are examples of this case. By using dedicated hardware, the effects
of these changes do not impact bystander VMs. Also, the impact of the changes can be better
monitored and understood. In an environment with a large number of VMs needing “extra
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effort”, each can be moved into the nursery, worked on, and moved back into the production
environment when back in a steady state.
Many highly virtualized environments still retain dedicated hardware on which applications run
natively. Sometimes the applications running on these servers are not supported within a VM by
the ISV or the VM vendor. Other times the application needs more resources than a VM could give
it. As another example, having hardware available for V-to-P operations can aid in debugging of
performance or reliability issues, to remove the virtualization variable. Sites planning on
virtualization should therefore consider that it could be a long time before all systems are
virtualized, and plan accordingly to have infrastructure, management tools, and methodologies in
place to run both native and virtual environments concurrently.
The licensing aspects of virtualization are still complex and multi-faceted. Consider the simple
idea of pre-installing an application on an operating system in a VM and allowing users to
download the result. If the operating system has an associated license fee, who will pay it? If the
site that downloaded the VM has a site license for that operating system, how will that be
recognized and accounted for? For software licensed by the processor, does that pricing also
apply to virtual processors? What if temporary requirements drive the need to increase or
decrease the number of vCPUs that the software is running on? Technically, the site would be
overpaying for its software, or violating its licensing terms.
The licensing issues are complicated by the various licensing terms that each operating system
vendor is requiring. For example, with Windows Server Enterprise, Windows Server can be used
within up to four guest Hyper-V environments without added cost. But adding other guests, such
as SUSE, means that SUSE must also be licensed for that host. RedHat has special licensing for
RHEL VMware vSphere guests. For example, a site wanting to run RHEL as a guest on a set of
servers would purchase RHEL licenses based on how many physical CPUs are in those servers,
and also based on how many guest RHEL instances there will be. The RHEL Basic license allows
for 1 year the use of RHEL on 1 system with up to 2 sockets, with up to four guest instances.
Sorting out the per-vendor licensing terms can be quite tricky, as some of the virtualization
licensing terms are scantily documented. 
Currently, ISV support of applications running in virtual environments is fairly good, having
advanced from the denial phase early in virtualizations history, through anger, and now to
acceptance. Customers want virtualization and want software vendors to support their
applications, whether running natively or virtualized. On the other hand, datacenters have taken
steps to “support” ISVs, by building and using V-to-P infrastructure.
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Conclusions and The Future
It is likely that hypervisors will be "free". Whether as a hardware component - the hypervisor that
ships in the firmware, or a software component - a virtual machine engine shipping as a feature
of the operating system, the ability to virtualize will be included. Virtualization will therefore be
ubiquitous. A free and ubiquitous feature is difficult for application vendors and infrastructure
managers to ignore.
CPU architectures will continue adding features that enable more efficient, more scalable, more
reliable virtualization. It is conceivable that full virtualization will be included in the CPU itself
(rather than needing firmware for example).
It is also likely that IT infrastructure will migrate toward "cloud" architectures in which systems
and storage are resources that are trivially allocated and deallocated on an as-needed based on
application demand. Some applications do not lend themselves to cloud-technologies, including
applications that scale vertically – as a server grows – rather than horizontally, across servers.
But those applications that can be implemented, monitored, scaled, and managed via cloud
technologies will make the move due to those compelling cloud features and the cloud
technologies that leverage virtualization. Networking likewise will evolve to allow fast access
between all resources, and easier access to resources at remote sites (such as DR sites).
Networking vendors will try to design (and sell) "one connection fits all" infrastructure in which
one networking wire (or two for redundancy) handles all network and storage traffic.
Non-virtualized applications will become the exception, not the rule. Virtualization of
applications will likely become the default, assuming virtualization vendors continue down the
path of unifying the VM format.
Applications vendors will commit to the vision first illuminated by VMware in which an application
and its operating system are pre-installed, pre-configured, and pre-tuned in a virtual machine.
That entity would then be the product shipped by the application vendors and customers.
Application customers would simply take the virtual machine and deploy it on their
infrastructure. The only sticking point in this scenario is how operating system vendors license
their products. Sun Microsystems and most versions of linux already allow free download and use
of their operating systems, with payment only made if the customer wants to keep the software
and receive support. It is therefore allowable to ship a virtual machine containing Solaris and the
application to the application's customer. Other vendors (with the notable exception of Microsoft)
will likely follow suit to allow their operating system to be bundled by application vendors. 
Software licensing will change to accommodate the new infrastructure model in which software is
not tied to a specific host, and an application is not the only user of CPUs in a given host.
Requiring a customer to pay for software based on the number of CPUs in the host will be a
tough sell. Rather, software licenses will likely be based on the number of CPUs allocated to the
application's virtual machine. The application software can still audit its environment to assure
compliance with licensing terms (such as a maximum number of cores). More flexible licensing,
based on resources used rather than the number of CPUs, is also a possibility. This would allow a
site to add and remove vCPUs as needed, and only pay for what was used.
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The virtualization trend that has started with servers will continue in servers, and beyond to
desktops. The virtualization movement will drive other infrastructure changes as well. Network
and storage are the other key components of datacenters, and they will add features to support
virtualization. Cisco has already announced steps in that direction with its VFrame software,
Virtual Switch VMware component, and Nexus switches. We expect that vendors in storage and
networking will continue this trend, or be left behind, as virtualization requirements drive
purchase decisions.
VMware currently has a clear market and functionality lead, but can they maintain this lead in the
face of competition from established vendors, both in features and in price? It is likely that they
will have to decrease the premium that datacenters have to pay, per CPU socket, to have that
socket managed by VMware software.
Hyper-V market share will grow once R2 is released, because the addition of the Live Migration
feature enables it to solve many more problems, in many more environments. It will also grow
because it is freely included with some versions of Windows Server, and because it is a Microsoft
supported product. Its growth into large datacenters will be limited by its scant support for other
operating systems.
Currently, data center management would be well served to analyze which operating systems
they are using, and determine from that which virtualization platform to evaluate using. If there
are a large number of Windows Server systems, or a majority of the systems are Windows Server,
then Hyper-V becomes a temping direction. However, the newness of Hyper-V R2 dictates that
careful testing, including reliability and performance, is done before any final decisions are made.
Also, installation planning should determine which release of Windows Server best suits the
environment and how to deploy that version. VMware posted a video comparing the installation
time and effort of VMware ESXi and Windows Server Core to demonstrate how much more work is
involved using standard Windows deployment methods.
What follows are some takeaways from this whitepaper and next steps for datacenter
management to consider.
› If VMware is already in use, the most straightforward path is to keep using it. 
› If you are mostly windows shop, compare Hyper-V features and vSphere features to determine

which ones you need. If the need is within the Hyper-V functions then evaluate Hyper-V.
› Even though both of these options have similar specifications in many areas (such as

supported resources), there can still be large variation in the effectiveness of both tools. It is
likely in their current state that Hyper-V guests will use more memory than VMware, for
example. Test all solutions under as close to realistic resource loads as possible to determine
their effectiveness.

› If one solution, based on this testing, needs more resources than the other to solve the same
problem, then weigh the extra resource cost in your TCO calculations.

› The temptation to maximize resource use in virtualized servers should be avoided. The
virtualized facility needs available resources to account for server downtime, and spikes in
resource use by applications, for example. 
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› Further, when consolidating servers, consider the impact of a VMM or server crash. Such a
crash could be the equivalent or 10, 20, or even 50 native systems crashing simultaneously
(depending on the number of systems virtualized onto the failed system. VMM HA facilities can
ease this pain, but there is still a downtime associated with the HA failover, resulting in
application unavailability. 

› The impact on security of virtualizing servers, networking, and storage in a datacenter should
be evaluated and included in decision criteria. Some changes to security monitoring and
enforcement will likely be needed to retain that same level of security in a virtualized
environment. The largest area of security implication is the ability for VMs to communicate
between themselves within a server without the packets traversing any physical network
components. 

› A virtualization plan should include back-out options (such as V-to-P), not only for problem
diagnosis but also to assuage the fears of an ISV that the virtualization itself is causing a given
problem.

› A crucial pre-virtualization planning step is the creation of a matrix of all ISV components in
an infrastructure, and their support for virtualizing their application.

› One hindrance to the adoption of Hyper-V is that it is a component only of Windows Server
2008, and many sites are still running previous Windows Server releases. For those sites, part
of the planning process of moving to Windows Server 2008 should include best practices for
deploying and managing Hyper-V. 

› Virtualization can reap benefits even if an entire datacenter or business application is not
virtualized. ISV support, virtualization limits, and resource use could require that some
components not be virtualized. It is still worth considering virtualizing a given tier of a
datacenter or application , however. Consider those virtualization gains compared with the
costs and complexity added by running virtualization.

› Understand whether current hardware can be virtualized with Hyper-V
(http://www.microsoft.com/downloads/details.aspx?FamilyID=67240b76-3148-4e49-943d-
4d9ea7f77730) or VMware, and whether hardware upgrades should be included in the TCO cost
of virtualizing. 

› When planning servers to host virtualization, expect those servers to need increased memory
and networking compared to non-virtualization servers. Memory is under pressure when
multiple guests share a host. The added cost of the hardware needs to be weighed in the
virtualization calculations.

› Likewise, consider where and how to host the VM images. Central storage has several
advantages, commonly including the ability to replicate the VMs for easy DR. NAS is a popular
solution due to its flexibility and easy access from multiple servers to the same storage (for
clustering, for example). Also, some NAS has de-duplication, which can be a huge win in VM
environments because so much of a VM is redundant to other VMs (the operating system and
applications, for example).
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› If the datacenter management has an interest in desktop virtualization, then an evaluation of
virtualization technologies should include desktop virtualization. Choosing a server
virtualization technology could limit choices or the functionality of desktop virtualization that
could run in the same environment.

The costs and complexities of virtualization, from the tools through deployment and
management best practices, are detrimental to datacenter managers. However, many sites are
determining that the benefits far outweigh these issues. These benefits include reduced hardware
footprint, power, and cooling use, improved application management, improved reliability and
maintainability, improved reliability, and easier application deployment and disaster recovery. The
variations in datacenters, priorities, applications, and business drivers require each datacenter
management team to evaluate the gains and losses for themselves.
Certainly, the virtualization trend will continue, and more aspects of datacenters will be
virtualized over time. The functionality provided by the feature sets of the virtualization
components are compelling and data center changing. VMware vSphere and Microsoft Hyper-V
are similar in many ways, but very different in others. This whitepaper has described the
virtualization technologies available, and compared in depth the two technologies. We expect to
update this whitepaper over time as the technologies change and our lab results shed more light
on specific areas of virtualization, such as performance and reliability.
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About CTI Strategy
Corporate Technologies Strategy Group offers independent consulting services covering IT
products, technologies, and best practices. Our product evaluation service provides clients with a
vendor-independent, highly informed opinion of which one of many available technologies can
best address their business and technical challenges.
Our market trend consulting service helps clients stay abreast of technology areas characterized
by active change. We focus on understanding the widely varying functionality of various solution
sets, so when products are near-ready for adoption, our clients are able to take early advantage
of those most promising.
We also sponsor ongoing primary research among IT professionals to document users’
technology adoption plans in the areas of storage, Business Intelligence, and virtualization. 
The CTI Strategy group is a division of Corporate Technologies, Inc, a systems integrator and
value-added reseller with information available at http://www.cptech.com.
Your feedback is welcome. Please let us know what you think of this report, and if there are other
topics of interest to you. Email to info@ctistrategy.com any comments or questions.
Follow our activities, research results, technical solutions, and industry views at
http://blogs.ctistrategy.com.

About Corporate Technologies, Inc.
Founded in 1994, Corporate Technologies, Inc. is one of the largest providers of complete IT
solutions and services to enterprises in the Northeast. We provide clients with professional
services expertise in the areas of IT Strategy, Business Intelligence, and Data Centers, supported
by a selective product line, support contracts and services, IT staffing solutions, and financing
options.
The company is a top partner with many technology leaders including Sun Microsystems, NetApp,
SAP/Business Objects, Oracle, Symantec, VMware, Juniper, and F5 Networks. Its annual
investment in R&D and the company's market-leading Technology Lab allow Corporate
Technologies to continually evaluate and recommend the best current and emerging
technologies.
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