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This is a comprehensive discussion guide designed to address a wide array of VMware
products and solutions—and the specific ways in which Microsoft Virtualization can
provide customers with value and benefits compared to VMware.

Click on the below links for information on any of the following topics:

. Competitive Overview

= VMotion and Live Migration

] High Availability

= vCenter

= Scalability and Performance

. Lab Manager

. Microsoft Partner Virtualization Resources
. References and Additional Resources

COMPETITIVE OVERVIEW

Competitive Landscape:

VMware (NYSE: VMW) is a company specializing in virtualization solutions. In 2007, the
company reported revenues of $1.3 billion and currently refers to having more than 120,000
customers and 18,000 partners. Headquartered in Palo Alto, California, VMware is majority-
owned by EMC Corporation, although the companies operate separately.

VMware is currently facing challenges. In July 2008, a leading industry analyst reported
that despite VMware's healthy but dwindling market share, its once formidable technology
lead over rivals has contracted from two years to between one-half to three-quarters of a year.
In the same month, VMware ousted its founder and CEO Dian Greene, issued guidance to Wall
Street that its revenue growth would be modestly below the 50% it had projected for 2008,
and informed its reseller distribution channel that it would implement 10% price increases in
Europe, Australia, and New Zealand. In October of 2008, IT World reported that in the second
quarter of 2008, VMware's virtualization revenue market share decreased 8% from the
previous year's second quarter, and that the company’s share of new shipments was down 7%
from the previous year’s quarter.

Why partners should care. VMware does not appear to be growing (or positioned for future
growth at their previous pace—and do not currently appear as strong as many people may
have once thought. Customer demand for VMware will reportedly be far less explosive as
prior years or as previously projected for the future. In addition to any specific organizational
or technologies VMware may be encountering, this also indicates that the virtualization market
may be showing signs of maturity and that a lot of the “low-hanging fruit” has been captured.

. Maturing Market. Virtualization is rapidly becoming part of the very air we breathe and
is increasingly only one element of the general comprehensive solutions that customers
require—it’s less and less of a specific niche.

=  Lengthening Sales Cycle. The sales cycle for virtualization is becoming longer and more
challenging to close as customers look to alternatives (such as Microsoft and Citrix).
VMware is a middleware player that does not offer a stand-alone solution and this may
create continuing and new challenges for them.

= Value of Microsoft Windows Server with Hyper-V and the Microsoft Windows
Server Stack. While VMware indeed provides tools that can make Microsoft Windows
Server more efficient and agile, they are increasingly faced with direct competition
against Windows Server—i.e., they're increasingly competing against the very stack they
seek to add value to. As a result, VMware faces a new and increasingly difficult-to-rebut
sales proposition: the best tool to virtualize Windows Server is Windows Server itself: i.e.,
Microsoft Windows Server with Hyper-V and the supporting System Management Center
management functionality that can be acquired with the Microsoft System Center Server
Management Suite Enterprise (SMSE) license.

Microsoft has enterprise offerings for infrastructure, application development, and
business productivity, and is gaining traction in server virtualization. |T World reported
that in Q2 2008 Microsoft captured 23% of new shipments with Hyper-V and Virtual Server
2005, up from 20% last year and from 18% in this year's first quarter.

Partner Market Opportunities:

= SMB opportunity. Microsoft Virtualization is the logical next step for any infrastructure
partner, and there is a lot of “green field" left in small- and medium-sized businesses
(SMBs). Microsoft is especially competitive here due to its attractive license costs and
ease of use (it's the Windows Server and management tools they're familiar with). The
Microsoft solution is designed to provide the features SMB customers are looking for as
well as an unparalleled management stack, which SMB customers can typically leverage
at a fraction of the cost of Enterprise customers. Independent analysis demonstrates that,
for five servers, Microsoft Virtualization can cost as little as one-third that of a
comparable VMware solution. In particular, VMware solution elements such as VMotion
and DRS can require additional investment that SMBs cannot (or do not want to) make.

= Early—and broad—positioning. Be one of the early partners to offer both Microsoft-
based and VMware-based virtualization solutions.

=  Introducing improved value in economically uncertain and challenging times.
Understand the economics: IT departments will be undergoing budget cuts, and will be
increasingly asked to do even “more with less.” The Microsoft Virtualization offering will
be more interesting to customers than ever before. Be ready to respond to strong
customer demand by preparing your practices for delivering Microsoft-based




virtualization solutions. (Based on third-party research reports, Microsoft currently
estimates that over 80% of all customers plan on implementing some sort of Microsoft-
based virtualization).

=  Differentiation as a Trusted Advisor. Differentiate yourself by demonstrating to
customers the depth of services you can deliver within their budget, through elimination
or reduction of additional VMware-required licensing fees and by building upon their
existing VMware investments to provide for an increasing number of servers with the
Microsoft Virtualization solutions.

" Expanded service opportunities. With Microsoft, you can offer a very broad set of
solutions. A customer may be asking for virtualization, but actually may need
infrastructure solutions that go beyond a silo-ed virtualization project. By understanding
core infrastructure optimization—Microsoft's broad infrastructure strategy and
approach—you can have a higher-level discussion which will enable you to become more
of a trusted advisor than ever, while expanding your services opportunity.

= Expanded physical and virtual environment opportunities. Use Microsoft System
Center as a way to integrate a customer’s physical and virtual environments, regardless of
whether they currently use Microsoft or VMware for virtualization. Learn about the ways
in which Microsoft is demonstrating industry leadership in presentation virtualization and
application virtualization.

Microsoft Strengths:

Microsoft Virtualization is designed to offer clear benefits over VMware's solutions in a
number of key areas:

= Acquisition and Licensing Costs

=  Operating System Licensing and Support

" Hardware Requirements

= Performance and Scalability

= VM Management and Interoperability

*  Training Requirements and Ease of Adoption

= Support Policies, Programs, and a Robust Partner Ecosystem

The numerous advantages of Microsoft Virtualization are specifically addressed in the following
sections of this discussion guide.

Microsoft Solution Overview:

Microsoft offers a broad virtualization solution designed to reliably and economically
address a full range of specific customer business needs from the data center to the
desktop.
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Microsoft’s Virtualization portfolio is comprised of a number of different products and
technologies that address many different types of virtualization, and includes
operating system, server, application, and management offerings. In fact, Microsoft's
management offering is a key differentiator: the Microsoft management stack is designed to
allow customers to manage both their physical and virtual machines—as well as obtain the
detailed insight and information necessary to correct potential problems regardless as to
where there problems might occur.

Microsoft “End-to-End” Virtualization Technologies:

The Microsoft Virtualization solution is designed to address each of diverse elements of IT
infrastructure—from the desktop to the data center—and presents them collectively under the
umbrella term “end-to-end virtualization”. Key elements of the Microsoft Virtualization
solution set include:

= Server virtualization. The primary solution is Microsoft Windows Server 2008 with Hyper-
V™. With Windows Server 2008, a micro-kernel hypervisor is built into the operating system,
providing a seamless transition from physical to virtual management, and a single vendor
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option for core virtualization needs. “The best option to virtualize Windows Server is
Windows Server itself.”

Presentation virtualization. Microsoft Terminal Services virtualizes the presentation of
entire desktops or specific applications. It lets a standard Windows desktop application run
on a shared server machine while presenting its user interface on a remote system, such as a
desktop computer or thin client. This enables companies to consolidate applications and
data in the data center while providing access to local and remote users.

Application virtualization. This is handled by Microsoft Application Virtualization (App-V),
which is part of our Microsoft Desktop Optimization Pack (MDOP) suite. App-V is designed
to stream virtualized applications to desktops, servers, and laptops, transforming
applications into centrally managed virtual services that are not installed and don’t conflict
with other applications.

Desktop virtualization. Because desktop virtualization is relatively new, there are multiple
industry trends and a number of different companies now offer different solutions, which are
generally referred to as “desktop virtualization”. Microsoft believes that no single solution
“fits all” customer and business needs and that an array of options are key to building the
correct solution for the customer’s desktop environment. Microsoft is currently uniquely
positioned in that it is able to offer solutions for all types of desktop virtualization. For
example:

- Desktop Virtualization in the Data Center - Virtual Desktop Infrastructure (VDI): The
concept of VDI is to use Presentation Virtualization-type technology to provide a hosted
desktop environment that is comprised of Virtual Desktop Operating Systems, such as
Microsoft Windows XP, that are virtualized and accessed from a central data center. It
provides many of the same features as Presentation Virtualization, while also providing
improved application compatibility for applications that do not work in multi-user
environments. However, it also comes at a greater implementation, resource and licensing
cost than a traditional Terminal Server environment as well.

Note: To license a VDI deployment, a customer is required to purchase a Microsoft
Windows Vista Enterprise Centralized Desktop (VECD) license for every device that will
connect to the VDI farm, regardless of the VDI connection tool used (e.g., Microsoft,
Citrix, Unisys, Ericom, VMware). With Microsoft Windows Vista® Enterprise Centralized
Desktop, customers can be licensed to use a configuration whereby desktops are hosted
in virtualized machines on a server in the data center. No other Microsoft license
provides that ability.

- Operating System virtualization at the Desktop Layer. Microsoft Enterprise Desktop
Virtualization (MED-V) is designed to enhance deployment and management of Virtual
PC images on a Microsoft Windows Desktop while also providing a seamless user
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experience on a Virtual PC environment independent of the local desktop configuration
and operating system. This helps customers to minimize application-to-OS compatibility
issues and accelerate OS migrations. It also helps to make delivery and reconstitution of
corporate desktops easier as well as simplify support tasks, improve business continuity,
and better support incorporation of heterogeneous IT environments. With Microsoft
Enterprise Desktop Virtualization, enterprise IT staff can also increase control over
corporate laptops while providing users the flexibility needed to maximize productivity.

- Centralized management toolset. Virtualization increases an organization's flexibility
and agility. However, it also increases the complexity of an IT organization. As more
virtualization technologies are adopted, IT management costs increase. For this reason, it
is important to have one centralized and comprehensive set of management tools.
Microsoft System Center is a complete management solution that is designed to enable
planning, deployment, management, and optimization of virtual machine infrastructures.
It is used to enable increased physical server utilization, rapid provisioning, and
centralized management of the virtual infrastructure.

Key VMware Products:

= VMware ESX is name of the VMware hypervisor, similar to Microsoft Hyper-V. ESX is the
core part to any VMware solution including the product bundles of VMware's Infrastructure
editions: Foundation, Standard, and Enterprise. Customers can deploy each of these
editions on either ESX or ESXi platforms. The VMware ESX and ESXi Servers partition
physical servers in multiple virtual machines. Each virtual machine represents a complete
system, with processors, memory, and networking.

= VMware vCenter (formerly VirtualCenter): vCenter is a management console for VMware
ESX, which must be acquired separately.

= VMware VMotion is acquired separately from vCenter (either as part of Infrastructure 3
Enterprise Edition or as an add-on) and enables the moving of running virtual machines
from one healthy clustered server to another healthy clustered server.

= VMware High Availability (HA) is acquired separately from vCenter (either as part of
Infrastructure 3 Standard or Enterprise edition or as an add-on) and is designed to manage
failover clustering between physical ESX hosts.

= VMware Distributed Resource Scheduler (DRS) is acquired separately from vCenter and
ESX (either as part of Infrastructure 3 Enterprise edition or as an add-on) and is designed to
dynamically allocate and balance computing capacity across a collection of clustered ESX
hosts which are organized into resource pools.

= VMware Lab Manager is available as an add-on feature to vCenter and ESX and is designed
to automate the setup, capture, storage and sharing of multi-machine system configurations;
Lab Manager enables lab administration in a multi-user environment with customizable roles,
access rights and dedicated or shared resource pools.
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Microsoft and VMware Solution Cost Comparison:

Understanding Cost Comparisons between Microsoft and VMware:

By now, many partners and customers are aware of cost comparisons between Microsoft and
VMware virtualization solutions, frequently sponsored or commissioned by both vendors.
These comparisons can feature different assumptions, methods, and emphases that affect the
accuracy and results of cost calculation. For example, Microsoft typically seeks to compare the
actual apples-to-apples license and support costs required to provide the customer with
equivalent functionality and capability for their virtual and physical environment; VMware cost
estimations typically take an entirely different approach and can be expected to emphasize
hardware costs, which helps VMware to generate different hard dollar and ratio differentials
that shift focus from the higher acquisition price of their products.

Microsoft Virtualization costs less to acquire than a comparable VMware solution:
Independent analysis confirms that, on the whole, Microsoft Virtualization can cost as little as
one-third the price of VMware.

= Microsoft. For Microsoft-based server solutions that virtualize Windows Server 2008
workloads, customers need to obtain a license for Microsoft Windows Server 2008, regardless
of the hypervisor they choose to use. To complete the solution, customers typically acquire
Microsoft System Center for full physical and virtual management.

= VMware. For VMware-based solutions, customers typically need to acquire VMware
Infrastructure 3 Enterprise Edition (or, separately, VMotion, HA, and DRS) as well as vCenter—in
addition to acquiring the rights to use Windows Server 2008 for the guest VMs.

Microsoft Virtualization Costs Less...

Multi-hypervisor (included)
management

A fair, apples-to-apples
comparison of required
software licenses reveals an
appreciably lower price for
the Microsoft solution. This is
in large part due to the fact
J SystemCenter  Infrastiicture3 customers need to purchase
$8169 Enterpfise Edition: X
_ $42,125 Windows Server 2008 to support
Hypervisor (incllided) (inclided) either solution as well as the fact
that Microsoft System Center
management tool cost is lower
VMware than the various VMware
Total Cost "\ products required to provide
2 61,443 comparable functionality (i.e.,
vCenter, VMotion, HA, DRS, etc.).

vCenter*: $7,318K

App management (included) !@{ included)

Physical management (included) ﬁm included)

Virtual management

Operating system - - -
$12,000 $12000 | *

One leading industry analyst estimates that the cost of VMware solutions are generally
between 25-60% higher than those of its major competitors—including Microsoft.

(Source for Above Table: Clabby Analytics; May 2008) *Estimated retail prices may vary and do not include
applicable taxes.

Rebutting VMware Cost Estimates and Exposing VMware Assumptions:

Memory over-commit Fallacies. Some customers may echo VMware's contention that a
Microsoft solution will require more hardware to host the same number of VMs because
VMware allows them to over-commit memory—thus reducing the impact of VMware’s higher
acquisition cost on their TCO. This is a critical fallacy that is typically based on the—
erroneous—assumption that customers will implement “memory over-commit” at a ratio of
2:1in production (i.e., commit double the actual memory in a machine). In fact, only a limited
number of customers may ever use VMware with over-commit in production environments—
and VMware itself cautions against reliance on this capability in its own published guidance.
Even in those specific cases where over-commit is actually used, a 2:1 ratio represents a highly
questionable estimate that many customers may find implausible and unviable. By adding
these theoretical hardware differentials to the equation, VMware estimates may frame their
cost comparisons in such a way that the true cost of software is minimized or offset by
hardware and production practices that are not advisable or widely used.

“Free” Fallacies and ESXi. Some customers may seek to compare costs based on the
assumption that the VMware ESXi is "free.” However, be careful to note that although this
single VMware element may indeed be available at no cost, it is only a single part of any
comprehensive VMware virtualization solution:

= The "free” ESXi hypervisor is merely one of the many components of a VMware solution.

= [t will still require Infrastructure 3 acquisition for everything but basic consolidation (e.g., it
does not provide high availability/clustering, centralized management, live migration
(VMotion) or distributed resource scheduling (DRS)/optimization).

= Customers will still need to acquire (and pay for) management capability (i.e., Infrastructure
3 Foundation, Standard, or Enterprise editions; and/or additional management products
such as vCenter).

= Beware apples-and-oranges comparisons: Some cost comparisons may use Infrastructure 3
Foundation edition as their basis in conjunction with separate Infrastructure 3 Enterprise
Edition feature comparisons (there are important differences between the cost and
features/functionality of these editions).

Cost Comparison Guidance:
When engaging in cost comparison discussions, be sure to emphasize the following key points:

= VMware TCO discussions may rely on memory over-commit, which allows for VMs to have
more memory than is physically available.
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= VMware does NOT recommend the use of over-commit in production environments.

= Only a limited number of customers may be using VMware with memory over-commit in
production environments. Customers should question any assumption based on this
practice and seek evidence of its alleged viability: specifically, they should require that
VMware support for this assumption include customer names as well as the specific extent to
which they rely upon memory over-commit (i.e., specific ratios).

= Memory over-commit only works if the workloads do not use the memory. Once any single
VM uses the full amount of memory, all the other VMs suffer performance hits.

= Even where memory over-commit is used, a 2:1 ratio may strike customers as being very,
very high.

= Customers and partners should consider how much VM density they are ready to manage. A
typical physical server utilization is usually around 5% or 10%. Getting utilization to 40-50%
can make a huge difference to customers, and help them achieve their target ROl and other
goals. Is it really necessary to incur the risks involved with having servers running at 80%?

Additional Notes and References on VMware Cost Comparison:

When comparing Microsoft Windows Server 2008 with Hyper-V and the System Center
management solution (SMSE license) with VMware's licensing costs, note that Microsoft still can
provide a competitive feature set for about one-third the cost.

How to Succeed In Competitive Situations:

In general, partners should avoid feature-to-feature discussions and instead focus on
ensuring they understand the customer’s environment and what they want to
accomplish. Microsoft's vision for virtualization—and the components of its entire
virtualization portfolio—have been carefully developed to deliver clear customer advantages
over its competitive alternatives. Partners can increase the value and scope of the discussion by
highlighting the following points that emphasize the customer’s real needs over arcane and
sometimes confusing feature details.

= It's Windows: Explain the value of Hyper-V as a feature of the Windows operating system.
As a feature of Windows Server 2008, Hyper-V is the "Windows you know." It's designed to
easily integrate with existing customer infrastructure, enable customers to use existing
management tools, and allow customers to leverage their existing skill sets.

=  Data Center to Desktop: Explain Microsoft's broad vision for virtualization—from desktop
to data center. Sell the capabilities Microsoft offers with multiple options for virtualization.

=  Physical and Virtual Management: Sell the value of Microsoft's System Center, which
allows for management of both physical and virtual environments, and can manage
heterogeneous virtualization environments (Microsoft and VMware).

=  Total Cost of Ownership: Independent analysis indicates that the acquisition cost of
Microsoft Virtualization can cost as little as one-third that of a comparable VMware solution.
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Keeping the Microsoft benefits in mind, a partner must identify the customer’s real needs
around management, infrastructure, and unplanned versus planned downtime—for example,
whether it is prudent or practical for the customer to pay for, and rely upon, live migration
(through VMotion) rather than planning their migrations in a way that is compatible with their
current needs, best practices, operational skill levels, and SLAs.

Lastly, make sure you understand Microsoft's support of open source, virtualization layers,
Novell SUSE Linux, and Microsoft workloads, in order to have a rich discussion about the
customer’s potentially heterogeneous environment.

VMotion - Is it a “Must Have”?

This section specifically addresses how to succeed in situations where customers believe
their virtualization solution must include VMware live migration (VMotion).

VMotion and Key Related Products:

= VMware VMotion: A product VMware promotes as a “must have” to create dynamic,
automated, and self-optimizing data centers that enable live migration of running virtual
machines (VMs) from one server to another. Available only in the Infrastructure 3 Enterprise
edition or by additional license.

= VMware vCenter (formerly VirtualCenter): vCenter is the new name for the VMware
VirtualCenter product, and is the management tool for VMware ESX. Many customers may
not realize that separate acquisition of vCenter is required for VMotion.

= VMware High Availability (HA): Designed to provide high availability for applications
running in VMs. May require separate acquisition depending upon the VMware edition
acquired. Note that VMotion does not provide for High Availability, in fact Microsoft and
VMware near parity in features and capabilities for HA. VMotion requires pre-planning, as
virtual machines must be moved from one running and healthy server to another while a
strong network connection exists between them. If any type of disaster occurs, VMotion will
not longer function.

= VMware Distributed Resource Scheduler (DRS): Designed to dynamically allocate and
balance computing capacity across a collection of hardware resources aggregated into
logical resource pools. May require separate acquisition depending on the VMware edition
acquired.

Note: Acquisition and implementation of VMware products can require additional
customer acquisitions and investment. For example, the VMware Infrastructure 3 only
includes VMotion and Storage VMotion in the Enterprise Edition ($5,750 USD) and additional
licenses are required to use VMotion with Foundation and Standard editions at an additional
cost of $3,495 USD per license. VMware High Availability (HA) and Distributed Resource
Scheduling (DRS) may also require additional licensing depending upon the VMware
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infrastructure 3 edition acquired—as well as a SAN array to contain the VM disk images for any
VMs interacting with these features. vCenter alone costs $4,999 per server instance to acquire
(two processors per license). Above prices do not include any required service and support or
the cost for the Microsoft OS licenses being virtualized.

Key Customer Considerations:

Microsoft Virtualization solutions are designed to provide clear advantages over
competitive offerings such as VMware. When working with a customer that believes they
must have Live Migration, concentrate on their specific needs and objectives, rather than the
feature-by-feature details that can miss the key cost, functionality, flexibility, and performance
issues most importance to customers, including:

L] Customer Needs and Best Practices
=  VMotion Cost
L] Software and Hardware Requirements

. Complexity, Failure, and Failover Considerations
=  Additional Considerations

Note: VMotion requires a SAN and other resources typically found only in Data Centers.
VMotion is not an option for Virtual Machines running in remote offices of most Test Dev labs.

Customers Needs and Best Practices

If you keep the conversation focused on customer needs, you will find that customers
frequently do not need—or even want —to move live virtual machines during
operational hours. Data centers that implement best practice change control typically move
virtual machines during scheduled maintenance windows. For these customers, VMotion may
be nothing more than a "nice to have" capability that they really do not need or use. In these
cases, the Microsoft Quick Migration capability may more than meet the customer’s needs for
moving guest VMs at a fraction of the cost.

Unlike the VMware solutions, Microsoft Windows clustering is a complete solution
designed to address both physical and virtual machines.

Windows Server 2008 Quick Migration capability allows a planned move of a virtual
machine from one server to another in as little as a few seconds. In Microsoft’s experience,
this meets almost all customers’ typical or practical requirements.

Microsoft System Center Virtual Machine Manager offers a “rapid move and restart”
capability designed to reduce risk over a live migration or VMotion transfer—and is fast
enough for the vast majority of users. Microsoft recommends migrating VMs manually (as
with its Quick Migration functionality) and, for workload management, to perform VM

migration tasks during scheduled (usually after-hours) system maintenance windows as
measured by an IT department’s established SLAs.

VMotion Costs

In general, independent analysis has demonstrated that Microsoft's virtualization solution can
cost as little as one-third that of VMware. One leading industry analyst estimates that VMware’s
competitors’ solutions cost anywhere between 40-75% less to acquire than VMware.

= VMotion Cost. The base cost of VMware's Infrastructure 3 Enterprise Edition—the only
edition offering VMotion and Storage VMotion—is currently $5,750 USD. In addition,
customers must also pay for at least one year of service and support and any additional OS
licenses they may require. VMotion also requires separate acquisition of vCenter, at an
additional cost of between $6,044 and $8,180 USD. As a result, customers can expect
acquisition of a VMware solution including VMotion to cost at least $11,794 USD—not
including any hardware, necessary OS licenses, and additional service and support costs.

For a detailed discussion of Microsoft and VMware costs, please see the Cost Comparison
section.

In summary, the Microsoft Virtualization solution offers High Availability and Quick
Migration functionality at a fraction of the VMware cost. If a customer still feels that
VMotion is a requirement, encourage the customer to identify only the servers that need the
additional feature, and to consider Hyper-V for the rest of their workload. Microsoft SCVMM
provides a single console that allows a customer to manage both ESX and Hyper-V from the
same tool, and having a multi-hypervisor environment is expected to be the norm, and not the
exception going forward.

Microsoft System Center Virtual Machine License Options. Microsoft offers Microsoft
System Center Virtual Machine Manager either as a separate solution, as part of the Microsoft
System Center Server Management Suite Enterprise (SMSE) edition, or as part of Microsoft
System Center Virtual Machine Manager 2008 Workgroup Edition (SCVMM-WGE). Each SCVMM-
WGE license provides the licensing for managing virtualization on five physical servers.

Hardware and Software Requirements

Customers may find that the current workarounds and methods of meeting VMware
hardware requirements do not provide them viable or acceptable “solutions.” In some
cases, in their effort to ensure that new CPUs added to a VMotion cluster are compatible, these
workarounds may even complicate matters further and introduce additional layers.

For current VMotion implementations where major investments have been made in a
uniform server infrastructure, upgrading to newer hardware can be impractical. For
future upgrades, customers will need to add compatible servers to the existing server farm,
even if newer server technology is available. The other option customers have is to build a
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completely new server farm based on new server technology, but this option also does not
provide for the migration of workloads from the original data center hardware.

Complexity, Failure, and Failover Considerations

VMotion may not always work properly even if the original setup was properly
configured. For example, in August 2008, VMware customers that upgraded to Infrastructure
3.5 Update 2—the VMware version offering its Enhanced VMotion compatibility—reported that
any VM they turned off could not be powered on again, and that live migration of one host to
another failed, due to an unprecedented error in the license expiration time. In addition,
according to VMware, although vCenter performs numerous compatibility checks before
allowing VMotion migrations, stringent CPU compatibility checks for VMotion are necessary
after migration to ensure proper functioning. Customers who override these checks by
applying VMware-appropriate masks may find that their applications do not function properly
if they rely on features particular to the underlying hardware (x86 CPU vendors did not initially
envision live migration of VM and design CPUs to support it).

When VMotion commences a move, it must complete within a certain time interval or
the move will fail. Quick Migration does not have this limitation because it moves workloads
during planned shutdowns followed by a restart. If the process takes relatively less or more time
than expected, the only potential downside is delayed access to the application and the
integrity of the application is not put at risk.

To mitigate the potential risks of a VMotion live migration, vCenter incorporates
numerous interlocks to block live migration under unsafe conditions. Although vCenter
is required (at an additional cost) to “manage” any instance of VMotion, vCenter may not
provide customers with an adequate or clear report for these blocks or refusals. For example,
customers may find their promised live migration delayed or prevented due to a minor
compatibility infraction. One method or workaround has reportedly been to modify ESX to
override these safety interlocks, despite the fact that VMware cautions such methods may be
not supported in production environments. These issues are addressed in the Microsoft
solution, which includes a robust management and reporting engine.

Additional Limitations

VMotion requires compatible hardware to function properly. Isolating network traffic for
VMotion in a non-blade environment involves separating NICs and switches for VMotion traffic,
introducing the need for additional hardware.

VMotion does not actually move VMs, as all the information is stored on a shared SAN.
Therefore the only information “moved” is what is currently loaded in memory.

The VM being moved cannot be clustered with another VM using a cluster service such
as Microsoft Cluster Service.

All managed hosts must be configured to use a single Virtual Machine File System
(VMFS) volume. This storage type is proprietary to VMware.

To succeed against VMotion, ensure the customer understands the following key points:

= VMotion is not a necessary “must have” for Dynamic IT

= VMotion does not provide high availability

= VMotion (and vCenter) do not provide the ability to manage both physical and virtual
machines.

Sales Objection Handling:

Claim/Objection: VMotion provides high availability (HA).

Reality: False. VMotion (or any live migration) does not itself produce or provide high
availability. VMware’s VMotion messaging may emphasize “zero downtime” and lack of
interruption to users and services, leading many organizations to mistakenly believe that
VMotion is somehow essential to high availability/failover in the event of a server failure.
Both VMware High Availability (HA) and Microsoft Windows Server 2008 clustering with
Hyper-V are designed to deliver the exact same capabilities for failover in that both solutions
restart guest machines on a different server in the case of a failure.

Claim/Objection: VMotion ensures continuous operation if a server fails.

Reality: False. VMotion isn't designed to handle unplanned downtime. In fact, for
unplanned downtime, VMotion can't live migrate because there is no warning. To handle
unscheduled downtime, the client must have VMware HA (a separate product) configured,
which will restart the affected virtual machine on another node. Microsoft offers the same
capability. Hyper-V integrates with Windows Server 2008 failover clustering and is designed
so that if a server goes down, all of the virtual machines will automatically restart on another
node without user intervention. This capability is included at no additional charge with
Windows Server 2008 Enterprise and Data Center editions. In addition, the new failover
clustering in Windows Server 2008 is designed to be extremely easy to set up.

Claim/Objection: Live migration and VMotion are fundamental to Dynamic IT.
Reality: False. Frequently moving VMs from one box to another is not the key to Dynamic
IT. While live migration may present certain benefits in certain circumstances, customers
should realize that any VMware discussion around dynamic load balancing and the ability to
have VMs "hop” from server to server may be based on a product sales scenario (i.e., that
customers save money on hardware and spend it on software) than an actual customer
necessity. Remember: ensuring there is adequate memory in the first place can reduce or
eliminate the need for frequent movements of VMs. For customers, the practice of
“sweating” their hardware in this manner can very well lead to more systems management
“sweat” for the IT organization.
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Claim/Objection: VMotion is a “must have” product—59% of VMware's customers
reportedly use it in production.

Reality: False. Just because VMotion is used by some VMware customers doesn't mean it's
a necessity—or even that it's a prudent substitute for planned downtime and other best
practices governing migration of mission-critical applications. Every organization will
occasionally migrate VMs for planned downtime situations or to react to changing business
requirements. Microsoft's Quick Migration capability is designed to be fast enough for the
vast majority of these customers. The fact is that, for planned downtime, both Microsoft and
VMware solutions have the ability to move guest machines to another physical node. The
difference is in their speed (less than a second for VMotion versus several seconds for the
Microsoft Quick Migration solution). It is important to note that planned downtime for
hardware servicing or software patching is typically scheduled for off-hours. For all but the
most unique situations, Quick Migration is designed to offer more than adequate speed to
move VMs. Ultimately, organizations must decide if the difference in speed available with
VMotion is worth any additional cost required. Quick Migration is included in the Microsoft
Windows Server 2008 Hyper-V Enterprise and Data Center editions at no additional charge;
VMotion (sold with Storage VMotion) is only included in the VMware Enterprise edition and
must be purchased at an additional charge for customers using either the VMware
Infrastructure 3 Foundation and Standard editions.

Claim/Objection: VMotion and vCenter together can provide real systems
management comparable to the Microsoft solution.

Reality: False. The VMware solution delivers monitoring only at the VM level—and not the
workload level—so organizations are unable to see what is causing a VM to require more
resources. With Microsoft System Center, customers can obtain detailed insight and
information to determine and potentially correct issues without having to move the VM.
While they can still automatically move VMs with Microsoft System Center Virtual Machine
Manager, proactive management of the VMs and insight into the workloads running within
them should reduce the frequency with which VMs need to be moved.

Claim/Objection: Microsoft’s Quick Migration feature isn’t fast enough for most
scenarios.

Reality: False. The meaningful answer depends on the customer's Service Level Agreement
(SLA) with its business stakeholders. What does the SLA require? What's downtime is
allowable? In fact, Microsoft Quick Migration was specifically designed to handle most
customer scenarios and Service Level Agreements (SLAs). For example, the typical SLA is five
to ten minutes. Quick Migration is designed to more than adequately handle this SLA. The
time it takes to migrate a VM depends on two factors: (1) the amount of memory assigned
to the VM; and (2) the speed of shared storage. Depending on VM memory size, Quick
Migration can take as little as eight seconds when using Gigabit-speed networked storage.

Claim/Objection: With a Microsoft server virtualization solution, | can’t automatically
move a VM if it starts using more resources.

Reality: False. Microsoft System Center enables customers to move VMs automatically; it is
also designed to enable them to obtain more detailed insight and information to help
determine (and potentially correct) issues without having to move the VM in the first place.
The VMware console only delivers information relevant to which VM is “running hot.” When
a threshold is reached, the system can move the VM. With Microsoft Systems Center
Operations Manager and Microsoft System Center Virtual Machine Manager, customers get
a top-down view that shows them what's going on in the workload inside the VM. They can
drill down to see exactly what workload is “running hot”, and take steps to correct it. In
addition, Systems Center Virtual Machine Manager alerts administrators when they may
want to move a particular guest based on resource usage/performance.

Claim/Objection: | need to do distributed resource scheduling and automated load
balancing to ensure maximum uptime and performance for critical applications.
Reality: False. If an application is a critical one with a high cost of downtime, the prudent
action is to dedicate enough resources to it full-time rather than moving it continually.
Microsoft doesn’t recommend any approach that may require excessively over-committing
memory and then having VMs frequently hop from one box to another. When memory is
over-committed, performance takes a hit. YMware itself advises customers to avoid excessive
high memory over-commitment and to make sure that the host has more than the total
amount of memory than ESX will use (in addition to the sum of all VM working set sizes).

With Microsoft System Center, you can realize the dynamic data center vision of providing
self-managing dynamic systems down to the workload level; in contrast, VMware solutions
(enabled by VMware Distributed Resource Scheduler (DRS)) are limited to the VM level.
Moreover, Hyper-V includes new virtual switch capabilities. This means virtual machines can
be easily configured to run with Microsoft Windows Network Load Balancing (NLB) Service to
balance load across virtual machines on different servers. In fact, customers are already
achieving significant consolidation densities by using Hyper-V instead of VMware. For more
information, read the following case studies:

= Sporton Lab: Then Systex and Sporton’s IT staffers migrated 35 physical production
servers to Hyper-V running on three physical servers.

= Jackson Energy Authority: After they migrate off the current VMware servers, the
company estimates it will be saving $20,000 in hardware costs due to server
consolidation from four physical machines to two.

(continued)
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Claim/Objection: To enable Quick Migration as well as clustering, Microsoft requires
provisioning one Logical Unit Number (LUN) per VM.

Reality: False. A third-party cluster file system can provide an excellent alternative. For
customers with hundreds or thousands of VMs, Microsoft realizes that provisioning one LUN
per VM can indeed become a management issue. However, for these customers, a third-
party cluster file system can deliver maximum advantage compared to the VMware Virtual
Machine File System (VMFS). Customers using Hewlett-Packard Poly Server or Sanbolic
deliver comparable Microsoft-based capabilities to those offered by VMware.

Key Resources:

Consult the Partner Resources listing at the end of this guide for VMotion information
and sales tools.

VMware High Availability (HA)

This section addresses situations where customers are specifically asking for VMware
High Availability (HA) as part of their virtualization solution.

VMware High Availability (HA) and Key Related Products:

= VMware ESX is the monolithic hypervisor foundation for all three of the VMware current
Infrastructure 3 editions: Foundation, Standard, and Enterprise.

= VMware High Availability (HA): Designed to provide high availability for applications
running in VMs. HA is only included in the VMware Infrastructure 3 Standard and Enterprise
editions, and requires VMware vCenter (formerly VirtualCenter), which must be acquired as a
separately licensed product at additional cost.

= VMware vCenter (formerly VirtualCenter): vCenter is the new name for VMware's
previous VirtualCenter offering and is designed to deliver centralized management,
operational automation, resource optimization and high availability to IT environments.
Many customers may not realize that vCenter is required to obtain HA.

Key Issues:

There are five key reasons that customers should consider Microsoft Virtualization
solutions versus VMware HA and its related solutions:

= Software and Hardware Costs

Ll HA Clustering
. HA Skills

. Training and Support
. Script Support

Software and Hardware Costs

The VMware Infrastructure 3 and HA products are more costly to acquire than Windows
Server 2008 with Hyper-V—which provides virtualization capability at no additional cost.
To acquire the VMware HA functionality, customers must spend at least $9,039 USD
(Infrastructure 3 Standard edition plus vCenter with one year Gold Service and support)—not
including Standard Service and support or required OS licenses. To acquire HA as part of the
Infrastructure 3 Enterprise edition, the combined base cost is $11,794 USD (Enterprise with
vCenter and one year Gold Service and support). The estimated retail cost for Windows Server
2008 with Hyper-V Standard Edition is $1,199 USD; Enterprise Edition, the current retail price is
$3,999 USD (includes 25 Client Access Licenses (CALs) either as users or devices to be chosen
after purchase).

Acquisition of the VMware HA functionality requires additional customer purchases and
expense. HA is not included in the VMware Infrastructure 3 Foundation edition (it's lowest
priced edition); Foundation licensees must be separately acquire HA for $2,495 USD, with an
additional required minimum purchase of one year support and subscription at $524-$624
(Gold or Platinum options). The current acquisition cost of the VMware Infrastructure 3 editions
which include HA are $2,995 USD (Standard) and $5,750 USD (Enterprise)—not including
required Service and support, vCenter, and OS licenses.!

HA further requires the separate acquisition of vCenter (formerly VirtualCenter). This
additional per-server license cost of vCenter is between $6,044 USD (with one year Gold service
and support) and $8,180 USD (with three year Platinum service and support).

Microsoft Virtualization can provide a solution comparable to that from VMware at as
little as one-third the cost. Independent analysis indicates that Microsoft Virtualization can
cost as little as one-third of a comparable VMware solution. One leading industry analyst
estimates that VMware's competitor’s solutions cost between 40-75% less than the comparable
VMware solution.

Windows Server virtualization uses a micro-kernel architecture and standard Windows
drivers, allowing customers flexibility in choosing their hardware. The Windows Server
virtualization hypervisor is based on a micro-kernel architecture and uses standard Windows
drivers instead of custom drivers. Because drivers run within guests and not within the
hypervisor, a micro-kernel hypervisor architecture also offers customers increased stability and
security in running virtual machines. The Windows Server virtualization micro-kernel
architecture is designed to help provide an increased reliability and reduced TCB (trusted
computing base), which helps produce a smaller attack surface. Because there is no third-party

Prices do not include required annual service and support unless specifically noted; licenses are limited to
two processors.
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code in the Windows Server virtualization hypervisor, OS drivers and other components that
may be exposed to attack are executed at a less privileged level, helping to ensure that a
component malfunction or attack results in limited or no damage to the hypervisor kernel.

Understanding VMware HA Clustering

VMware HA clustering requires ESX Server(s) and is therefore applicable only to
virtualized environments, which results in having different clustering topologies in the data
center (one for physical servers, and another for servers hosting virtual machines).

Windows Server virtualization is designed to be used in broader clustering scenarios that
offer failover capabilities for both virtualized and non-virtualized environments. In
Microsoft's experience, customers typically prefer standardizing their clustering topology across
physical and virtualized environments.

Microsoft has long supported Windows clustering. With Windows Server 2003, customers
can cluster the guests and hosts, and use the same technology to cluster physical and virtual
environments. Windows Server 2008 is designed to simplify the cluster setup, and because of its
architecture, it relaxes the requirements on how physically similar nodes in the cluster must be.

Understanding VMware HA impact on an organization

VMware HA may require the organization to learn new Linux administration skills.
VMware HA uses ESX, which is Linux-based and may require the customer to develop or secure
Linux administration skills. VMware HA is a completely different clustering solution from
Windows clustering, which customers may find challenging to learn and configure.

VMware HA may require the organization to learn vCenter and Apache, which may be
yet another set of skills to acquire. vCenter requires the introduction of Apache into a
customer’s environment, which may be yet another unfamiliar IT environment.

Microsoft Windows shops can use their existing Windows skills for high availability in
virtualization—Microsoft high availability solutions use the clustering and management
“you already know.” Microsoft System Center, a product familiar to many customers, is used
to manage Microsoft physical and virtual environments. System Center is designed to manage
both virtual and physical environments, allowing customers to have a single HA and
management solution. System Center is Windows-based and consistent with maintaining and
enforcing one set of network policies; System Center is not limited to virtualization.

Microsoft System Center is designed to support both physical and virtual environments:

= Data Protection Manager backs up workloads, VMs and hosts.
= Operations Manager monitors physical and virtual machines.
= Configuration Manager configures physical and virtual environments.

= Virtual Machine Manager is used specifically for managing virtual environments.

Why is adding Linux to a complex virtual environment such a big deal? Take for example
a potential issue where the Linux kernel suffers from a time-keeping issue that causes guests to
lose up to 10-15 seconds per minute. This specific issue can be caused in part by the kernel
polling for time thousands of times per second. This workload may not be handled very well by
VMware, which cannot keep up with the requests, and may result in the guests “losing time".
Administrators may be understandably reluctant to take on responsibility for troubleshooting
these kinds of very low-level issues on an unfamiliar operating system. By default, ESX Server 3
does not allow remote shell access (SSH) for the root account. Administrators may need to
create another account and then SU to root.

Training and Support

In summary, unless customers are currently running VMware and have invested in training their
staff on this infrastructure, they may need specialized training to deploy and support VMware
solutions.

Microsoft Virtualization solutions build on customers’ existing Microsoft skills;
customers can utilize their existing Windows knowledge to support virtualization
solutions deployed by their partners. Windows Server virtualization (Hyper-V) is simply a
server role. Customers that use System Center can usually come up to speed quickly because it
is designed to provide a look and feel consistent with other Microsoft products that can be
readily learned by and used by IT generalists.

While VMware training and support are available within a limited network of vendors,
Microsoft has an extensive network of training partners, making localized training easily
available worldwide. Similarly, Windows Server products are supported by thousands of
vendors, both nationally and internationally.

Script Support

ESX Server scripting is typically handled with Perl, which may be unfamiliar to those
working in Windows IT environments.

Windows Server 2008 Hyper-V (and Virtual Server 2005) support familiar Windows
scripting languages such as VBScript, .Net, and PowerShell. Most clustering management
in Windows Server 2008 can be scripted, automating repetitive tasks, and ensuring consistent
processes.

Selling Microsoft High Availability in Competitive Environments:

To succeed against VMware HA, ensure the customer understands the following key
points:




Virtualization

“Why Not VMware?” Competitive Discussion Guide

VMotion does not provide high availability. Make sure the customer understands the Microsoft
advantages in planned as well as unplanned downtime.

VMware HA requires ESX Server(s) and vCenter at additional cost

VMware is limited to virtual environments; the Microsoft approach to high availability spans
both physical and virtual environments.

VMware HA may require acquisition of new skills to operate;

VMware ESX is not based on a micro-kernel architecture; Microsoft Virtualization solutions are.

Focus on what the customer needs and is trying to accomplish, not feature-to-feature
discussions that can distract from the value and strength that Microsoft Virtualization
provides. Remember the advantages:

* It's Windows: Explain the value of Hyper-V as a feature of the Windows operating system. As
a feature of Windows Server 2008, Hyper-V is the “Windows you know."” It's designed to easily
integrate with existing customer infrastructure, enable customers to use existing management
tools, and allow customers to leverage their existing skill sets.

= Data Center to Desktop: Explain Microsoft’s broad vision for virtualization—from desktop to
data center.

* Physical and Virtual Management: In the case of customers considering VMware HA,
consider how Microsoft provides one topology for both physical and virtual high availability
environments. Sell the value of Microsoft's System Center, which allows for management of
both physical and virtual environments, and can manage heterogeneous virtualization
environments (Microsoft and VMware).

= Lower Acquisition Costs:

1. Consider the additional costs of ESX, HA, and vCenter;
2. Independent analysis indicates that acquisition of Microsoft Virtualization can cost as little as
one-third of a comparable VMware solution.

Sales Objection Handling:

Claim/Objection: The VMware VMotion product provides high availability.

Reality: False. VMotion (or any live migration) does not produce or provide high
availability. While the VMware VMotion messaging may emphasize “"zero downtime” and
lack of interruption to users and services, VMotion does not provide high
availability/failover in the event of a server failure. Instead, both VMware High Availability
and Microsoft Windows Server 2008 clustering with Hyper-V are designed to deliver the
same capabilities for failover in that they both restart guest machines on a different server
in the case of a failure.

Claim/Objection: VMotion can ensure continuous operation if a server fails.
Reality: False. VMotion isn't designed to handle unplanned downtime. In fact, for
unplanned downtime, VMotion can't live migrate because there is no warning. To handle

unscheduled downtime, the client must have VMware HA (a separate product) configured,
which will restart the affected virtual machine on another node. Microsoft offers this same
capability. Hyper-V integrates with Windows Server 2008 failover clustering and is designed
so that if a server goes down, all of the virtual machines will automatically restart on
another node without user intervention. This capability is included at no extra charge with
Windows Server 2008 Enterprise and Datacenter editions. In addition, the new failover
clustering in Windows Server 2008 is designed to be extremely easy —to set up.

Partner Resources:

Consult the Partner Resources listing at the end of this guide for more High Availability
information and sales tools.

vCenter (formerly VirtualCenter)

The following section specifically addresses how to succeed against vCenter.
vCenter and Key Related Products:

= VMware vCenter (formerly VirtualCenter)
= VMware ESX.

Key Issues:

There are five key reasons that customers should consider Microsoft Virtualization
solutions versus vCenter and its related solutions:

= Cost and Value

= Hardware Requirements

= Dynamic Resource Allocation
= Server Relocation

= Accountability, Support and User Training Costs

Cost and Value

Customers may find VMware ESX and vCenter to be an unexpectedly costly
infrastructure to implement and support. Implementation of vCenter may also require
additional hardware, staff training, and incremental virtual data center expansion costs. vCenter
is designed to solely manage an ESX infrastructure. Customers should consider acquisition of
vCenter only if they are committed to developing—and investing in—the VMware
infrastructure it's designed to manage. For example, the current list price for vCenter is $4,995
USD per instance (and requires $1,049 or $1,249 per year in additional Gold or Platinum
support and subscription fees). vCenter also requires at least one instance of vCenter or



http://www.vmware.com/files/pdf/virtual_center_datasheet.pdf

scussion Guide

“Why Not VMware?” Competitive D

vCenter Foundation Server. The list price for vCenter Foundation Server is $1,495 USD per
instance (and requires $545 or $645 annual Gold or Platinum in support and subscription fees).

vCenter is specifically designed to manage virtual servers: it is not a physical and virtual
management solution. Customers using vCenter must either complete these tasks within the
guest OS, or through separately acquired, non-VMware management interfaces. While vCenter
and Microsoft System Center Virtual Machine Manager are generally comparable with regard to
building and customizing (e.g., system preparation) the VMware solution does not address
standard management tasks such as guest operating system (OS) configuration. The Microsoft
solution is designed to provide broader management capability, including VM OS patching,
application deployment, and monitoring.

Multiple vCenter instances may be required to obtain redundancy and administrative
resilience. A failed vCenter instance prevents provisioning and control of ESX servers and
associated VMs. Given the difference in acquisition cost ($4,999 for vCenter versus $504 for
System Center Virtual Machine Manager 2007 Workgroup Edition*) customers may find that
multiple instances of System Center Virtual Machine Manager are much more affordable—and
thus more likely to be purchased and deployed. (* vCenter license is for two processors; System
Center Virtual Machine Manager Workgroup edition includes management of five physical
servers per license).

In addition to the costs for vCenter and its associated infrastructure, customers must
also consider guest OS license expenses.

Customers may find VMware vCenter—and other elements of the VMware data center
architecture—to be challenging to operate and to require considerable commitment and
training. To create even an "entry level” VMware data center, customers will need to acquire
all of its necessary components and commit to the training, support, and service necessary to
implement them as a functioning whole. It is not possible to phase in specific components over
time to facilitate an incremental implementation.

Microsoft System Center Virtual Machine Manager (SCVMM) is designed to conform to
the architecture of Microsoft System Center, and integrate well with it, helping simplify
administrative tasks, and reducing the chance for administrative errors. System Center is
designed to manage both physical and virtual machines with a single graphical user interface
(GUI) and commonality among components. This can help customers simplify administration
and lower the total cost of ownership of their management tools. For example, provisioning a
VM, loading the OS, and configuring such attributes as name and IP address, are all
accomplished within a single consistent management interface.

Microsoft System Center also enables customers to utilize existing staff skills, available
hardware, and application architectures to provide a straightforward transition from real
to virtual hardware. For example, using Microsoft System Center, customers can work to

gradually transition to a virtual data center without buying new hardware, investing in
expensive staff training, or paying expensive recurring charges for customized vendor support.

Hardware Requirements

Many customers may find the VMware ESX infrastructure solution costly to deploy and
operate. Microsoft solutions are designed to accommodate a wider range of vendors and
devices, which helps customers to minimize their investment and expense, offers them
additional choices, and provides them the ability to ease into virtualization at their own pace.
Help customers to understand:

= VMware ESX server limitations: Due to virtualized device driver limitations, VMware ESX
servers operate on defined hardware platforms with very specific disc, network, and
processor component types. For example, all disks must be either SCSI or SAN-attached
iSCSI.

= Microsoft Virtualization has minimal host server requirements and breadth of device
support: Microsoft host server hardware requirements were designed to provide customers
with a wide range of device vendors and combinations supported by Microsoft's broad
driver development base. Almost all device vendors write drivers to support Microsoft
solutions.

= Economy and affordability of Microsoft virtualization platforms: Ultimately, Microsoft
virtualization platforms (i.e., Microsoft Virtual Server 2005 R2, Windows Server 2008 with
Hyper-V) can provide customers the opportunity to reduce cost and expense by providing
them a wider range of vendors and component types from which to build systems.
Microsoft's extensive driver library means that any server hardware meeting basic Windows
Server OS compatibility requirements may operate as a host server using currently shipping
Microsoft virtualization technologies. Windows Server 2008 adds only the requirement for
CPU virtualization assist capabilities, which is included in most currently shipping Intel and
AMD server processors.

= Microsoft capability to gradually and incrementally transition to data center
virtualization: Low hardware costs and the ability to migrate to virtualized environments
on existing hardware can help customers to gradually incorporate virtualization into their
data centers—and to avoid the potential disruption, expense, and stress of a large server
replacement effort.

Dynamic Resource Allocation

vCenter addresses hardware resources as single pools. VMware vCenter addresses all
hardware resources—processors, memory, and disk storage—as single pools from which,
theoretically, any VM can draw as the need arises. However, this organization into single pools
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represents a level of abstraction that does not help customers identify physical boundaries,
potentially diminishing their ability to manage application performance effectively.

The vCenter pooled resource model may not provide customers the application
isolation they expect. On close examination, customers and partners discover that the
pooled resource model does not align with the way their application workloads change, and
how their application managers respond to new resource demands. For many customers, real-
time change is rarely required, while reliable performance and application isolation are.

Rapid VM provisioning is more important for most workloads than sub-second,
automated resource shifting. Application managers need to control how resources are
added; within a transaction-oriented load system, adding additional resources through
increasing the number of servers dedicated to a workload can provide better application
performance.

A pool of CPUs has a physical quantum unit (the single processor core), which cannot
be divided between VMs without causing potential performance problems. There is also
the attendant risk of undesirable VM interactions (in the event of a VM crash of a physical
processor). Similarly, memory is localized within a physical server: spanning memory
allocations across servers can result in severe performance degradation.

Resource reallocation may not yield necessary predictability and performance. One
purpose for the VMware resource pooling approach is to allow servers to be dynamically
reconfigured to respond to changing application loads. However, many applications don't
respond in a linear way to additional resources; adding more resources does not increase
application speed/capacity in a linear way. Resource reallocation may therefore not provide a
reliable, predictable way to adjust performance. For example, an I/O-bound application server
likely won't improve performance no matter how much additional memory is allocated.

There is no single determinative measure of an application’s performance. Performance
metrics vary and are best quantified by the application designer. They can include response
time thresholds, interactive transactions per minute, database transactions per second, or
additional measurements and combinations of measurements. Customers should be careful
not to pursue optimization and management of performance through focus upon a single,
arbitrary metric.

Risk of resource misallocation: Because vCenter does not have in-guest information,
VMware vCenter and DRS do not have as much as in-depth and in-guest knowledge available
for resource allocation as solutions such as Microsoft System Center Virtual Machine Manager,
which (through PRO feature and integration with Microsoft System Center Operations
Manager) can leverage in-guest and application-level knowledge. As the result, vCenter may
pursue ineffective resource allocations due to its reliance on host-only or host-limited metrics.

Application managers already have effective load balancing tools. Typically these consist
of front-end network appliances to distribute interactive transactions among a clustered group
of servers that share a common back-end redundant database store. This application
architecture is well understood, scales easily, and provides a higher degree of reliability by
keeping the application manager in control of how application components are partitioned
across hardware.

Customers typically don’t need real-time, split-second resource reallocation. What they
actually need is the ability to rapidly bring entirely new application servers online, in the form
of VMs, which can be added to the existing application server cluster—in a controlled fashion
with a predictable improvement to application performance.

Server Relocation

For more information, please see the VMotion section of this guide.

Accountability, Support and User Training Costs

Problems that result from VM “mishandling” may manifest themselves within the guest
0S, which vCenter does not manage and which VMware does not support. This can result
in finger pointing when a problem occurs. VMware's support policy explicitly states that in the
event that that VMware cannot determine a root cause, or it is reasonably suspected that the
problem is related to third-party software, it will refer the customer to pursue resolution with its
third-party vendor(s). Some customers may be concerned that they will experience delays and
difficulty in resolving issues if they do not already have sufficient experience and expertise to
identify such problems in-house.

The Microsoft Server Virtualization Validation Program (SVVP) is open to any vendor
which delivers a machine virtualization solution that hosts Windows Server 2008, Windows
2000 Server Service Pack 4 and Windows Server 2003 Service Pack 2, and subsequent service
packs. The virtualization solution can either be hypervisor-based or a hosted solution. This
program enables vendors to validate various configurations so that customers of Windows
Server can receive technical support in virtualized environments. Customers with validated
solutions running on server hardware Certified for Windows Server 2008, with the same
validated processor architecture, will benefit from the support provided by Microsoft as part of
the regular Windows Server technical support framework.

With Microsoft Virtualization solutions, customers need only train their staff to deal
with one vendor’s support infrastructure and conventions, and only consider one cost
structure for escalated problems.

How to Succeed Against vCenter:

To succeed against vCenter, ensure the customer understands the following key points:




= vCenter only manages virtual machines and is not able to address standard tasks such as OS
configuration and patching, whereas Microsoft System Center Virtual Machine Manager
does both;

= Customers typically don't need real-time, split-second dynamic resource allocation;

= VMware's support policy excludes issues related to third-party software that may manifest
within the guest OS; and

] Customers may find vCenter costly and challenging to implement as part of a total VMware
solution; Microsoft Virtualization is designed to enable incremental implementation.

Focus on what the customer needs and is trying to accomplish, not feature-to-feature
discussions that can distract from the value and strength that Microsoft Virtualization
provides.

Sales Objection Handling:

Claim/Objection: vCenter will provide us a total management solution for our virtual
environment.

Reality: False. vCenter is only designed to manage virtual servers: it does not address
standard management tasks such as guest operating system (OS) configuration. Customers
must anticipate conducting these tasks either within the guest OS or through separately
acquired, non-VMware management interfaces. While vCenter and Microsoft System Virtual
Machine Manager are comparable with regard to building and personalizing (e.g., system
preparation), the Microsoft solution is designed to provide broader management capability: it
allows VM OS patching, application deployment, and monitoring while vCenter does not.
Also, vCenter cannot manage Microsoft virtualization environments.

Partner Resources:

Consult the Partner Resources listing at the end of this guide for more High Availability
information and sales tools.

Scalability and Performance

This section specifically addresses how to answer customer questions about Performance
and Scalability.

Key Related VMware Products:

. VMware ESX
. VMware VMotion
. VMware vCenter (formerly VirtualCenter)

. VMware High Availability (HA)
. VMware Distributed Resource Scheduler (DRS)

Key Considerations:

Hyper-V can scale up to a high number of workloads, especially on Windows Server
Core. The limited and subjective testing performed by VMware (and published on VMware
blogs) appears to have been tailored to workloads that may have little in common with real-
world scenarios. The VMware tests showed only that VMware can power on more VMs with
high levels of memory over-commit—a scenario that typically has little to do with actual
production workloads and linear performance levels. The fact is that customers are already
achieving significant consolidation densities using Hyper-V instead of VMware.

For more information on how Hyper-V enables customer scalability and savings, read
the following case studies:

a. Sporton Lab: “Then Systex and Sporton’s IT staffers migrated 35 physical production
servers to Hyper-V running on three physical servers.”

b. Jackson Energy Authority: "After we migrate off the current VMware servers, we'll be
saving $20,000 in hardware costs due to server consolidation from four physical machines
to two..."

c.  Saint Raphael Healthcare System: "By deploying one server with eight VMs, we
eliminate seven servers. We expect to realize at least an 8 to 1 server consolidation ratio.”

Microsoft Virtualization is designed to offer outstanding, optimized performance. With
Hyper-V and virtualization-optimized Windows Server 2008, Microsoft delivers outstanding
performance that is designed to meet or exceed VMware performance. While VMware focuses
on page sharing and other memory features, the real optimization opportunities are to be
found at the operating system (OS) and driver level-which is where Microsoft has focused its
performance efforts. Windows Server 2008 includes major performance enlightenments that
enable the OS to be aware of running in a virtual machine and act accordingly to reduce the
cost of OS functions. Hyper-V itself has been designed for high performance and includes
features such as guest multi-processing support, 64-bit guest and host support, and support
for Microsoft’s new high-performance synthetic I/O architecture. For more information on
Hyper-V performance, read "QLogic and Hyper-V Benchmark: “Microsoft Hyper-V + QLogic
HBAs = Performance.”

Memory over-commit can be over-hyped. More of a safety valve than an everyday best
practice, memory over-commit may have limited practical usage. It can be useful for
testing/development, but is not typically recommended for production. However, the VMware
over-commit messaging may make it out to be the definitive capability that enables VMware
to “run” more VMs per server. Memory over-commit in VMware is turned off by default for a




reason—there may be performance degradation when using this feature. In fact, according to
the VMware "Performance Tuning Best Practices for ESX Server 3" white paper, VMware

recommends disabling this feature for production use.

Organizations would be better served by focusing on best practices for proactive
management of VMs, measuring usage, and allocating the correct amount of memory
for VMs in the first place. Finally, any perceived hardware savings due to squeezing in more
VMs than are practical is usually offset by the additional software costs for the VMware
solution.

How to Succeed on Performance/Scalability:

Ensure the customer understands the following key points:

* Microsoft Virtualization scales as well, if not better than, VMware.

= Over-committing memory typically has little to do with actual production workloads
and linear performance levels.

= Over-committing memory is more of a safety valve than best practice; customers are
better off relying on best practices to measure memory and allocate sufficient resources
in the first place.

= Customers are already achieving significant consolidation densities using Hyper-V.

Focus on what the customer needs and is trying to accomplish, not feature-to-feature
discussions that can distract from the value and strength that Microsoft Virtualization
provides.

Sales Objection Handling:

Claim/Sales Objection: Hyper-V has a big footprint and more overhead because it's
part of Microsoft Windows Server 2008.

Reality: False. Hyper-V runs on bare metal, which helps to give it a significant speed and
scalability advantage. It's actually a very thin layer of software (only 800kb) running between
the hardware and the OS—compare it to the 32MB ESXi-embedded version from VMware.
Also, Hyper-V is available as a Server Core role. If installed, the Windows Server Core
installation option installs without the user interface and other functionality so it requires
significantly less resources, cycles, and memory.

Claim/Sales Objection: VMware’s nested-page table support and file page sharing
offer customers a clear performance advantage compared to Microsoft.

Response: False. While the nested-page table capability can deliver a performance
improvement on certain workloads, it's currently restricted to AMD hardware. Other
manufacturers don't yet have this capability, so it's limited in its applicability. As for page

sharing - VMware calls it Transparent Page Sharing - while VMware may claim it can reduce
memory consumption, it's again limited to specific types of workloads and may result in
potential performance problems. While it decreases host memory usage, it can actually
consume system resources, including I/0 bandwidth. In contrast, Microsoft has chosen to
focus on performance optimization in areas such as symmetric multiprocessing (SMP) that is
designed to deliver significant performance gains—bringing virtualization to near physical
server performance. Through paravirtualization (also known as enlightenment) Microsoft
Windows Server 2008 is designed to be aware when it's running on top of a hypervisor. This
approach enables it to modify behaviors to achieve optimal performance.

Claim/Sales Objection: Microsoft Virtual Server is an indicator of the performance you
can expect with Hyper-V.

Response: False. Microsoft Virtual Server is a completely different type of hypervisor
architecture than Hyper-V. Virtual Server is a type 2 hypervisor, or hosted solution, while
Hyper-V runs on bare metal. As a type 1 hypervisor, the Hyper-V architecture is designed to
deliver greater efficiency and performance than Virtual Server. Also, Microsoft has created
additional performance enhancements, such as synthetic I/O devices, which have been
specially designed for virtualized environments. Synthetic I/0 in Hyper-V uses client-server
architecture with Virtualization Service Providers (VSPs) in the root and Virtualization Service
Clients (VSCs) in the child. This architecture is designed to significantly reduce the cost of
sending an 1/O. Virtual Server customers should observe a major reduction in CPU usage in
I/O-intensive loads when they migrate their VMs to Hyper-V.

Partner Resources:

Consult the Partner Resources listing at the end of this guide for more High Availability
information and sales tools.

Lab Manager

This section specifically addresses how to succeed with Microsoft solutions when
addressing customers considering VMware Lab Manager.

Lab Manager and Key Related Products:

= VMware Lab Manager
= VMware ESX

= VMware VMotion
= VMware vCenter (formerly VirtualCenter)

= VMware High Availability (HA)
= VMware Distributed Resource Scheduler (DRS)
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= Microsoft Windows*
= Microsoft Windows Server*

* Requirements for VMware Lab Manager

Key Issues:

There are seven key reasons that customers should consider Microsoft Virtualization
solutions versus VMware Lab Manager and its related solutions:

= Cost/Value

= Hardware Requirements
= Management Limitations
= Reach and Applicability

= Support
= Microsoft Windows Business Value

Cost/Value

VMware Lab Manager requires a high-cost underlying virtualization infrastructure and
therefore costs more to acquire and deploy than solutions that utilize Microsoft's System
Center Virtual Machine Manager against existing infrastructures.

Microsoft provides a more comprehensive management solution for both physical and
virtual machines at a lower cost than VMware. With VMware, organizations may also need
to train IT administrators to use an entirely new set of management tools. System Center lets
IT administrators utilize existing skill sets and extends management capabilities into the virtual
realm while simultaneously helping to reduce overall infrastructure costs.

Lab Manager costs more to acquire than Microsoft System Center Virtual Machine
Manager2. According to VMware, a single license of VMware Lab Manager can cost $1,566.95.
However, VM Lab Manager 3.0 requires VMware Infrastructure 3 Standard or Enterprise Edition
and VMware vCenter. The cost for VMware Infrastructure 3 Enterprise Edition is $5,750. In
contrast, a single license of System Center Virtual Machine Manager Workgroup edition costs
$499. But System Center Virtual Machine Manager is also available with Server Management

% Note: This price reflects pricing for purchases of licenses within the United States and is in
U.S. dollars. The price listed is an estimated price and reflects the starting prices (Open NL) of
licenses that will be available in volume licensing programs; reseller pricing can vary. Virtual
Machine Manager will not be available through retail channels. Includes Virtual Machine
Manager management-server software and management licenses to manage 5 physical host
servers. Actual prices may vary.

Suite Enterprise, which starts at under $1,300 per server—and provides full management,
monitoring, and backup support for physical as well as virtual machines.

Hardware Requirements

VMware ESX, the virtualization host for VMware Lab Manager, has stringent hardware-
compatibility requirements that can increase the cost of virtualization and introduce
provisioning problems for IT professionals. Microsoft’s virtualization hosts provide support
for virtually all OEM hardware and systems. Microsoft’s virtualization hosts also provide a wider
range of support than VMware for storage options—providing increased flexibility.

VMware Lab Manager only works with VMware ESX, a high-cost virtualization solution
that has more stringent requirements for supported hardware and storage systems than
Windows Server 2008. Virtual Server 2005 R2, which can be utilized as a virtualization host for
System Center Virtual Machine Manger, can run on virtually all hardware. Likewise, Windows
Server 2008 R2 provides a micro-kernel hypervisor that provides rich driver support and can run
on virtually any system with Intel VT or AMD-V technology.

Management Limitations

In some cases, Lab Manager and vCenter can conflict and cause error. VMware will let you
manage virtual machines with either vCenter or Lab Manager— but it recommends that you
don't use both in certain instances because changes initiated by VirtualCenter (vCenter) can
cause error in Lab Manager. Similar management issues and problems do not occur with
System Center Virtual Machine Manager.

» The VMware “Lab Manager 3.0 Installation and Upgrade Guide"” explicitly warns in certain
instances that Lab Manager should not be used in conjunction with VirtualCenter (vCenter).
Using vCenter in conjunction with VMware Lab Manager can cause errors and exceptions in
Lab Manager.

= Similar problems with virtualization management do not occur with Windows Server 2008 R2
and System Center Virtual Machine Manager.

Reach and Applicability

VMware Lab Manager is focused on Lab and testing/development scenarios. System
Center Virtual Machine Manager is geared towards allowing IT administrators to help end-
users self-provision their own access to virtualization—thus helping customers reach Dynamic IT
by enabling truly agile IT.

= VMware Lab Manager is highly focused on Lab and testing/development scenarios and isn't
designed for use by typical end-users.

= System Center Virtual Machine Manager is tailored for use by IT administrators as well as by
typical end-users—not just Lab Managers, developers, and QA personnel.




*  With the Self-Service Portal provided by System Center Virtual Machine Manager,
authorized end-users and business departments can easily self-provision server resources
from pre-approved templates to enable truly agile IT and help lower overall support and
management costs.

Microsoft Windows Server Business Value

VMware Lab Manager requires Windows Server, and VMware ESX optionally requires the
Windows Operating Systems for the GUI admin tool. For Linux only-shops this may cause
some consternation, but for organizations heavily using Windows, customers have to ask: “If |
already rely heavily upon Windows, why not just use the management software provided by the
company that makes Windows?"

=  VMware Lab Manager must be installed on Windows Server. If VMware itself recognizes that
Windows provides one of the best administrative and user interface opportunities for
managing virtual infrastructures, why not just use the management tools created by
Microsoft?

How to Succeed Against Lab Manager:

To succeed against Lab Manager, ensure the customer understands the following key
points:

= Lab Manager costs more to acquire than Microsoft System Center Virtual Machine Manager—
and requires investment in a costly VMware infrastructure;

= VMware's Lab Manager and vCenter solutions may in some instances conflict and cause error—
and VMware cautions against using them simultaneously in specific situations;

= Lab Manager requires Microsoft Windows Server;

= Microsoft provides a wider support offering than VMware—which does not support third-party
OS issues.

Focus on what the customer needs and is trying to accomplish, not feature-to-feature
discussions that can distract from the value and strength that Microsoft Virtualization
provides.

Sales Objection Handling:

Claim/Sales Objection: Lab Manager is a leading management tool, which provides
higher utility and better value than Microsoft System Center Virtual Machine
Manager.

Response: False. Not only does Microsoft provide a more comprehensive management
solution for both physical and virtual machines at a lower cost than VMware, Microsoft
System Center lets IT administrators utilize existing skill sets and extends management

capabilities into the virtual realm while simultaneously helping to reduce overall infrastructure
costs. VMware Lab Manager is focused on Lab and testing/development scenarios and isn't
designed for use by typical end-users; System Center Virtual Machine Manager is tailored for
use by IT administrators as well as by typical end-users—not just Lab Managers, developers,
and QA personnel. With the Self-Service Portal provided by System Center Virtual Machine
Manager, authorized end-users and business departments can easily self-provision server
resources from pre-approved templates to enable truly agile IT and help lower overall
support and management costs.

Partner Resources:

Consult the Partner Resources listing at the end of this guide for more High Availability
information and sales tools.

Microsoft Partner Virtualization Resources

Microsoft Virtualization Website
http://www.microsoft.com/virtualization/default. mspx

Microsoft Windows Server 2008 Virtualization with Hyper-V (Website)
http://www.microsoft.com/windowsserver2008/en/us/hyperv.aspx

Microsoft System Center Virtual Machine Manager 2008 White Paper (4/08)
http://download.microsoft.com/download/6/f/8/6f8a7125-041a-46f9-a9ec-
362b13fe0445/VMM2008 White Paper Draft3.6 FINAL.pdf

Microsoft System Center (Website)
http://www.microsoft.com/systemcenter/en/us/default.aspx

Microsoft Virtualization Solutions Partners (Website)
http://www.microsoft.com/virtualization/partners.mspx

Microsoft Virtualization Case Studies (Website)
http://www.microsoft.com/virtualization/case-studies.mspx

Microsoft Virtualization Resources (White papers, Analyst Research, and
Webcasts Web page)
http://www.microsoft.com/virtualization/resources.mspx

Microsoft Integrated Virtualization ROI Tool
https://roianalyst.alinean.com/microsoft/virtualization/

(continued)
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Microsoft Virtualization Solution Accelerators
http://technet.microsoft.com/en-

us/solutionaccelerators/cc197910.aspx?SA CE=VIR-ALL-NWLR-SATNOTIFC-2008-
03-10

Virtualization Team Blog, Live Migration Discussion, Part I:
https://blogs.technet.com/virtualization/archive/2008/04/09/hyper-v-quick-
migration-VMware-live-migration-part-1.aspx

Virtualization Team Blog, Live Migration Discussion, Part 2:
https://blogs.technet.com/virtualization/archive/2008/04/14/hyper-v-quick-
migration-VMware-live-migration-part-2.aspx

Virtualization Team Blog, Live Migration Discussion, Part 3:
https://blogs.technet.com/virtualization/archive/2008/04/24/hyper-v-quick-
migration-VMware-live-migration-part-3.aspx

References and Additional Resources

VMware: VMware Company Website (Website)
http://www.vmware.com/

Clabby Analytics: “Six Reasons Why Microsoft’s Hyper-V Will Overtake
VMware to Become the Major Player in the x86 Server Virtualization
Marketplace” (05/2008)
http://www.microsoft.com/presspass/itanalyst/docs/05-
2008ClabbySixReasonsWhyMSwillovertakeVMW.PDF

VMware: VMware ESX Website (Website)
http://www.vmware.com/products/vi/esx/

HP: HP Poly Serve (Website)
http://h18006.www1.hp.com/products/storage/software/polyserve/support/hp polyserve.ht
ml

IT World: “Microsoft narrows gap with VMware” (10/18/2008)
http://www.itworld.com/virtualization/56332/microsoft-narrows-gap-VMware

Jackson Energy Authority: “Public Utility Boosts Application Availability and
Simplifies IT with Virtualization” (8/2008)
http://www.microsoft.com/virtualization/casestudy-jacksonea.mspx

Microsoft: Clustering and High Availability (Website)
http://blogs.msdn.com/clustering/

Microsoft: Microsoft Forefront Client Security [FCS] TechCenter (Website)
http://technet.microsoft.com/en-us/library/bb419140.aspx

Microsoft: Microsoft Server Virtualization Validation Program (SVVP)
http://windowsservercatalog.com/svvp.aspx?svvppage=svvp.htm

Microsoft: Microsoft Software Assurance Benefits (Website)
http://www.microsoft.com/licensing/sa/default. mspx

Microsoft: “Microsoft System Center Virtual Machine Manager 2008: General
Overview White Paper” (April 2008)
http://download.microsoft.com/download/6/f/8/6f8a7125-041a-46f9-a%ec-
362b13fe0445/VMM2008 White Paper Draft3.6 FINAL.pdf

Microsoft: Microsoft Virtual Server 2005 R2 (Website)
http://www.microsoft.com/windowsserversystem/virtualserver/

Microsoft TechNet: “Manage Your Virtual Environments with VMM 2008”
(Website)
http://technet.microsoft.com/en-us/magazine/cc836456.aspx

Microsoft: “Microsoft Windows Server 2008 — How to Buy” (Website)
http://www.microsoft.com/windowsserver2008/en/us/how-to-buy.aspx

Microsoft: System Center Operation Manager (Website)
http://www.microsoft.com/systemcenter/operationsmanager/en/us/default.aspx

Microsoft: System Center Virtual Machine Manager — How to Buy (Website)
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/pricing-

licensing.aspx

Microsoft: System Center Virtual Machine Manager (Website)
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/default.aspx

Microsoft: System Center Virtual Machine Manager 2007 Pricing (Website)
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/pricing-

licensing.aspx

Microsoft: Windows Server 2008 Hyper-V (Website)
http://www.microsoft.com/windowsserver2008/en/us/hyperv.aspx



http://technet.microsoft.com/en-us/solutionaccelerators/cc197910.aspx?SA_CE=VIR-ALL-NWLR-SATNOTIFC-2008-03-10
http://technet.microsoft.com/en-us/solutionaccelerators/cc197910.aspx?SA_CE=VIR-ALL-NWLR-SATNOTIFC-2008-03-10
http://technet.microsoft.com/en-us/solutionaccelerators/cc197910.aspx?SA_CE=VIR-ALL-NWLR-SATNOTIFC-2008-03-10
https://blogs.technet.com/virtualization/archive/2008/04/09/hyper-v-quick-migration-vmware-live-migration-part-1.aspx
https://blogs.technet.com/virtualization/archive/2008/04/09/hyper-v-quick-migration-vmware-live-migration-part-1.aspx
https://blogs.technet.com/virtualization/archive/2008/04/14/hyper-v-quick-migration-vmware-live-migration-part-2.aspx
https://blogs.technet.com/virtualization/archive/2008/04/14/hyper-v-quick-migration-vmware-live-migration-part-2.aspx
https://blogs.technet.com/virtualization/archive/2008/04/24/hyper-v-quick-migration-vmware-live-migration-part-3.aspx
https://blogs.technet.com/virtualization/archive/2008/04/24/hyper-v-quick-migration-vmware-live-migration-part-3.aspx
http://www.vmware.com/
http://www.microsoft.com/presspass/itanalyst/docs/05-2008ClabbySixReasonsWhyMSwillovertakeVMW.PDF
http://www.microsoft.com/presspass/itanalyst/docs/05-2008ClabbySixReasonsWhyMSwillovertakeVMW.PDF
http://www.vmware.com/products/vi/esx/
http://h18006.www1.hp.com/products/storage/software/polyserve/support/hp_polyserve.html
http://h18006.www1.hp.com/products/storage/software/polyserve/support/hp_polyserve.html
http://www.itworld.com/virtualization/56332/microsoft-narrows-gap-vmware
http://www.microsoft.com/virtualization/casestudy-jacksonea.mspx
http://blogs.msdn.com/clustering/
http://technet.microsoft.com/en-us/library/bb419140.aspx
http://windowsservercatalog.com/svvp.aspx?svvppage=svvp.htm
http://www.microsoft.com/licensing/sa/default.mspx
http://download.microsoft.com/download/6/f/8/6f8a7125-041a-46f9-a9ec-362b13fe0445/VMM2008_White_Paper_Draft3.6_FINAL.pdf
http://download.microsoft.com/download/6/f/8/6f8a7125-041a-46f9-a9ec-362b13fe0445/VMM2008_White_Paper_Draft3.6_FINAL.pdf
http://www.microsoft.com/windowsserversystem/virtualserver/
http://technet.microsoft.com/en-us/magazine/cc836456.aspx
http://www.microsoft.com/windowsserver2008/en/us/how-to-buy.aspx
http://www.microsoft.com/systemcenter/operationsmanager/en/us/default.aspx
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/pricing-licensing.aspx
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/pricing-licensing.aspx
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/default.aspx
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/pricing-licensing.aspx
http://www.microsoft.com/systemcenter/virtualmachinemanager/en/us/pricing-licensing.aspx
http://www.microsoft.com/windowsserver2008/en/us/hyperv.aspx

rtualization

“Why Not VMware?” Competitive Discussion Guide

QLogic and Hyper-V Benchmark: “Microsoft Hyper-V + QLogic HBAs =
Performance”
http://www.glogic.com/promos/products/hyper-v.aspx

Saint Raphael Healthcare System: “Hospital Uses Virtualization to Speed
Rollout of New Services and Improve Uptime” dated 09/08/08
http://www.microsoft.com/industry/publicsector/partnersolutionmarketplace/global/
CaseStudyDetail.aspx?casestudyid=4000002615

Sanbolic, Inc.: “Software to Simplify and Share SAN Storage” (Web site)
http://www.sanbolic.com/

Sporton Lab: “Certification Services Firm Uses Hypervisor Solution to Cut IT
Costs, Improve Service” dated 05/08/08
http://www.microsoft.com/casestudies/casestudy.aspx?casestudyid=4000001899

TheStreet.com: “VMware's Star Still Fading” (10/21/08)
http://www.thestreet.com/ nasdaqg/story/10443506/1/VMwares-star-still-
fading.html?&cm ven=NASDAQ&cm cat=FREE&cm ite=NA&selected=ORCL&select
eddisplaysymbol=ORCL&symbol=0ORCL &SourceCode=TSTRT&coname=0racle%20C
orporation&logopath=%2flogos%2fORCL.GIF&market=NASDAQ-
GS&pageName=Company%20News&mypage=companynewsthestreet&title=VMwar
€'s%20Star%205till%20Fading

Third-party research report: “Virtualization Price War: VMware's Little
Bighorn” dated 07/08
http://www.microsoft.com/virtualization/download-pricewar.mspx

Virtualization.info: “A VMware mistake may shutdown thousands of virtual
infrastructures” (8/12/2008)
http://www.virtualization.info/2008/08/VMware-mistake-shuts-down-thousands-
of.html

VMware: DRS (Website)
http://www.VMware.com/products/vi/vc/drs.html

VMware: “VMware ESX 3.5” (Web data sheet)
http://www.VMware.com/files/pdf/esx_datasheet.pdf

VMware: “Get a Free Download for VMware ESXi Hypervisor” (Website)
https://www.VMware.com/tryVMware/login.php?eval=esxi&t=1

VMware guide: “ESX 3.0.1 and Virtual Center 2.0.1 Installation and Upgrade Guide”
dated 2006
http://www.VMware.com/pdf/vi3 301 201 installation guide.pdf

VMware guide: “I/O Compatibility Guide for ESX Server 3.0.x”
dated 09/17/08
http://www.VMware.com/pdf/vi3 io guide.pdf

VMware guide: “VMware Lab Manager 3.0 Installation and Upgrade Guide”
dated 2008
http://www.VMware.com/pdf/Im30 installation guide.pdf

VMware: High Availability (HA) (Website)
http://www.VMware.com/products/vi/vc/ha.html

VMware: “Performance Tuning Best Practices for ESX Server 3"
(Web Technical Note) dated 01/25/07

http://www.VMware.com/pdf/vi performance tuning.pdf

VMware: Third-Party Hardware and Software Support Policy (Website)
http://www.VMware.com/support/policies/ThirdParty.html

VMware: “VirtualCenter: Centralized Management for VMware Server” [now
vCenter) (Website)
http://www.VMware.com/products/server/vc.html

VMware: “VirtualCenter Management Server [now vCenter]: How to Buy”
(Website)
http://store.VMware.com/servlet/ControllerServlet?Action=DisplayPage&Env=BASE&
Locale=en US&SitelD=VMware&id=ProductDetailsPage&productiD=83605200

VMware: VMotion (Website)
http://www.VMware.com/products/vi/vc/vmotion.html

VMware: VMware Company Home Page (Website)
http://www.VMware.com/
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VMware: VMware Infrastructure 3 - How to Buy (Website)
http://www.VMware.com/products/vi/buy.html

VMware: “VMware Infrastructure 3: Pricing, Packaging and License Overview”
(2008)
http://www.VMware.com/files/pdf/vi pricing3.pdf

VMware: “VMware VMotion and CPU Compatibility” (2008)
http://www.VMware.com/files/pdf/vmotion info guide.pdf

VMware: “VMware VMotion Overview” (Website)
http://www.VMware.com/products/vi/vc/vmotion.html

VMware: “VMware Technical Support Guide” (2008)
http://www.VMware.com/files/pdf/support/tech support guide.pdf

VMware: VMware VirtualCenter (Website)
http://www.VMware.com/files/pdf/virtual center datasheet.pdf

VMware Website: “How to Buy VMware Infrastructure, Virtual Infrastructure,
ESX Server - VMware”
http://www.VMware.com/products/vi/buy.html

VMware Website: “VMware Lab Manager 3.0 FAQs”
http://www.VMware.com/products/labmanager/fags.html

VMware Website: “VMware Lab Manager 3.0 Pricing”
http://store.VMware.com/servlet/ControllerServlet? Action=DisplayPage&Env=BASE&

Locale=en US&SitelD=VMware&id=ProductDetailsPage&productlD=106452300
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