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Conclusion
Today, most applications can efficiently run inside virtual machines (VMs), and application
vendors have a responsibility to develop licensing and support policies offering virtualization
compatibility without the expense of added management total cost of ownership (TCO).
Licensing metrics that restrict VM mobility or are unusually cumbersome in determining
compliance negatively impact information technology (IT) operations and should be avoided.
Many vendors have demonstrated virtualization licensing and support leadership across all
classes of software and there is no reason why the rest of the industry cannot follow their lead.
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Synopsis

Mainframe-class virtualization has existed for decades and includes a user and vendor community that is very
comfortable with managing software and licensing on mainframe systems. Similar comfort does not exist with
today's x86 server virtualization solutions and, as a result, there is an abundance of user angst and uncertainty
surrounding the licensing and support of applications running on x86 virtualized environments.

Server virtualization has few hurdles left to clear as it positions itself on the production infrastructures of most
enterprises. Two remaining obstacles in server virtualization's path toward enterprise adoption are vendor support
and vendor licensing. Many software vendors will not support their applications if they are running inside virtual
machines (VMs). Ironically, many of the vendors that do not support their applications on virtualization platforms
use virtualization internally to streamline application testing and certification. Vendors that do support
virtualization often support a single platform—VMware ESX Server. Quickly maturing virtualization solutions
from vendors such as Citrix Systems (formerly XenSource), Virtual Iron Software, Novell, Red Hat, Microsoft,
and SWsoft currently have limited official vendor support. Organizations have taken different approaches to
dealing with vendor support for their preferred virtualization platforms:

• Lying to the vendor and not disclose that an application is running in a VM

• Converting VMs to physical systems before calling support by using a conversion tool such as PlateSpin
PowerConvert

• Adopting a virtualization platform that is officially supported by the organization's predominant software and
operating system vendors (OSVs)

Licensing also presents a significant challenge to virtualization because many vendors have realized that licensing
policies applicable to physical systems are not compatible with VMs. Vendors such as SAP have employed
virtualization architects to help shape licensing policies that are fully compatible with modern virtualization
architectures. Other vendors have taken a wait-and-see approach, deciding to see how enterprise independent
software vendors (ISVs) handle virtualization licensing and to follow that lead. Many small vendors that have
waited for larger ISVs to act have been in a holding pattern as some of the larger ISVs drag their feet.

Server virtualization is an enterprise-ready technology. However, until vendors change their stance, software
licensing and support concerns have the potential to limit virtualization's adoption. Server virtualization is
tracking for adoption in the majority of enterprises by the end of 2008. The time for vendors to define
virtualization-compatible licensing and support policies is now.
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Analysis

x86 server virtualization is quickly moving from a development, test, and training tool to an integral production
component in the majority of enterprises. Transitioning virtualization from a test tool to a production resource has
not occurred without problems. Predominantly, the greatest challenge faced by organizations deploying
virtualization in production is not technical complexities, but a lack of independent software vendor (ISV) and
operating system vendor (OSV) support.

Organizations that have run virtualization solutions in production for several years have become accustomed to
working through support challenges. Administrators often deal with software vendor support by either
“accidentally” failing to disclose that an application is running in a virtual machine (VM) or by cloning the VM to
a physical server before calling support. Many ISVs deploy virtualization to allow their support staffs to test their
applications on a number of different OS platforms. However, some ISVs will not officially support virtualization
when deployed by clients. Many enterprise vendors such as Citrix Systems, HP, Microsoft, Novell, Red Hat, and
SAP have clear support policies for virtualization and explicitly state which virtualization platforms they support.
Other vendors have begun to support virtualization on a case-by-case basis or do not support it at all. Supporting
multiple virtualization platforms requires an investment from each ISV and OSV in order to develop new test
cases for virtualization platform certification. However, not supporting the predominant enterprise virtualization
platforms will inevitably result in lost business opportunities and corresponding revenues.

Defining support for virtualization platforms is much simpler than architecting a licensing policy that is fluid
across both physical and virtual infrastructures. Ideal product licensing allows software to reside on either
physical or virtual systems without issue and has no problem binding to VMs that relocate from one physical host
to another.

Burton Group research indicates that software encompasses far too many spectrums for a one-size-fits-all
licensing policy to be viable in the enterprise. However, licensing commonality is possible within each of the
following software types: OSs, management applications, client-server applications, and middleware. Licensing
needs often vary within a vendor's customer base, so a single licensing approach to virtual systems is often not
enough.

Organizations have found OS licensing to be generally virtualization-friendly, but some exceptions still remain.
Application licensing, on the other hand, has received far less praise. Many ISVs still bind their application
licenses to physical server hardware. Such practices are often implausible in virtualized environments.
Technologies such as VMware's VMotion and Distributed Resource Scheduler (DRS) provide a needed
framework for VMs to move between physical hosts in support of scheduled maintenance or performance load
balancing. Software licensing that is bound to physical host CPUs or CPU cores, for example, may result in
software falling out of licensing compliance if a VM is relocated from one physical host to another.

Virtualization licensing and support policies are far from just being an issue important for vendors. Anyone
involved in planning or implementing virtualization in the enterprise must be keenly aware of optimal
methodologies to licensing and managing virtualization-friendly applications. A product's ability to seamlessly
reside and easily be managed within a virtual infrastructure will likely impact the future product purchasing
decisions of most organizations.

This report will highlight the current challenges vendors are faced with when defining virtualization licensing and
support and also point out vendors that have succeeded in virtualization licensing and support and those that have
failed. Because of the different industry comfort levels that exist between mainframe virtualization licensing and
x86 server virtualization, this report focuses exclusively on the licensing issues impacting x86 server virtualized
environments.

Note that this report assumes knowledge of current x86 server virtualization architectures. Addition information
on virtualization platforms can be found in the Data Center Strategies overview “Let's Get Virtual: A Look at
Today's Server Virtualization Architectures.”
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Licensing Challenges Presented by Virtualization
Server virtualization presents vendors with several licensing and support challenges. Many vendors have
maintained the same licensing policy for a number of years, while others have recently changed their licensing
and support policies to be more virtualization-friendly.

As organizations evaluate vendor licensing and support policies for compatibility with virtualization systems, they
must consider the following:

• Lack of consistency among vendors

• VM hardware abstraction

• Licensing tracking and management

• VM portability

Lack of Consistency Among Vendors

End-user license agreements (EULAs) have long been like snowflakes—no two are exactly alike. The emergence
of virtualization in the enterprise has caused change among enterprise OSVs and ISVs, but it has not brought any
consistency.

To promote consistency and ease of licensing management, vendors such as VMware have taken a lead in
proactively offering assistance to ISVs that desire to revise their EULAs so that they are fully compatible with
virtualized environments. Vendors that have developed licensing policies in a vacuum have often wound up with
a licensing policy ignorant of VM hardware abstraction or VM portability. Successful licensing policies that are
sensitive to the unique aspects of virtualization (e.g., migration between physical machines) exist, but are in the
minority.

Some vendors have simplified licensing policies in support of virtualization by defining licensing policies in as
little as a single paragraph. Other vendors have developed elaborate licensing policies that are described in dozens
of pages. Information technology (IT) staff faced with managing some of the newer and more complex vendor
licensing policies often have to attend training seminars in order to understand them or involve legal counsel.

It's unrealistic to expect vendors to incorporate identical licensing policies. However, there is room for
consistency in how vendors license different software types, such as OSs, management applications, client-server
applications, and middleware.

VM Hardware Abstraction

One of virtualization's greatest strengths is the abstraction of physical resources presented as virtualized hardware
to a VM's guest OS. Virtual hardware abstraction is great for system portability, but may be problematic for
software that binds licenses to physical hardware such as the processing unit identification, or CPU ID (e.g.,
Pentium XEON 5000 series).

All x86 software vendors should consider it probable that their software will reside in VMs in the near future, and
should take steps to ensure that their licensing tracking methodologies are not impacted by virtualized hardware
present in VMs.

Licensing Tracking and Management

License tracking and management can also be problematic in virtualized environments. Organizations that pride
themselves in being compliant with licensing rules can quickly become disenchanted with virtualization. If they
cannot prove to themselves they are compliant, they may forego virtualization until they can audit properly.
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Many vendors license applications based on physical server resources. Physical server hardware (such as CPU
count) is abstracted by virtualization hypervisors, making it difficult for ISVs to track a VM's underlying
hardware.

Virtualization vendors have done little with their management application programming interfaces (APIs) to
enable third-party licensing tracking on their hypervisors. Without licensing management interfaces, many
organizations take an “honor system” approach to license management. Applications that reside in a VM are
aware of the VM's virtual CPUs, but have no means of determining the number of physical CPUs on a physical
host system.

A solution exists for the licensing management complexity that results from binding application licenses to
physical hardware—no longer bind licensing to physical hardware. Numerous vendors have restructured their
licensing policies to use purely software-based metrics and bind licenses to system instances, Internet Protocol
(IP) addresses, virtual CPU count, or have begun licensing software based on client connections or client seats.
Licensing policies that remove hardware tracking from the license management puzzle are better suited for
virtualization than those that rely on physical hardware access for tracking purposes.

VM Portability

Physical hardware abstraction has enabled VMs to relocate from server to server as needed. VMs move to new
physical hosts for several reasons:

• VM failover triggered by physical server hardware failure

• Live migration to a new physical host to facilitate scheduled hardware maintenance

• Dynamic relocation of VMs used to balance physical server workloads and power consumption

• VM restaging on a new physical host following a disaster or unplanned downtime

VM portability presents significant challenges for licenses bound to physical server hardware. Select vendors that
define licensing based on hardware require organizations to purchase licenses for each physical server in a VM
cluster as a means to license every server that may potentially host the application's VM. Such a solution can be
cost prohibitive, especially if only one or two instances of an application are needed. Other vendors allow license
transfers between physical hosts, but some license transfers may require the organization to purchase an upgraded
license. For example, assume an application requires a physical server socket based license and is installed on a
two-way server. Now consider the impact of moving the application's VM to a four-way server. A license upgrade
would be required even if the application's VM was allocated two virtual CPUs. Some organizations deal with
compliance concerns by purchasing a license equal to the greatest common denominator. So for an eight-node
VM cluster with seven two-way servers and only one four-way server, the organization would have to purchase a
four CPU license.

Market Impact
The rapid expansion of virtualization deployments in the enterprise has had a major impact on the OSV and ISV
community. Virtualization's licensing challenges have been solved by some vendors, and ignored by others. This
section analyzes virtualization's impact on ISV and OSV licensing and support policies by highlighting the
following:

• Current licensing and support architectures

• OS licensing landscape

• Management application licensing landscape

• Client-server application and middleware licensing landscape

Current Licensing and Support Architectures
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Burton Group interviewed numerous enterprise OS and application vendors for this report and found little
consistency in how vendors define licensing in support of server virtualization.

This section classifies current metrics used by vendors to define software licensing and also outlines
characteristics of ideal licensing for virtualized environments. The determination of ideal licensing is the result of
interviews with over a dozen ISVs, every major OSV, all x86 server virtualization software vendors, and
numerous IT decision makers.

Licensing Metrics

Today's licensing schemes that are designed for server virtualization environments may use any of the following
approaches:

• Physical hardware: License is bound to the physical hardware on which the VM resides. The license may be
able to be applied to all VMs residing on the server hardware, depending on the product and the vendor.
Physical hardware licensing is often determined by the number of CPUs or sockets in the licensed physical
server.

• Physical instance: License is assigned per physical server. Server hardware (i.e., number of CPUs, number of
CPU cores, and number of CPU sockets) has no bearing on the cost of the license.

• Virtual hardware: License is determined by the VM's emulated hardware, such as the number of virtual
CPUs.

• Virtual instance: License is assigned per VM, virtual environment, container, or running instance of an
application (regardless of if it is virtual or otherwise)

• Hybrid: License is partially bound to both a virtual instance and to its underlying physical hardware

• Client-based: License is determined by the total number of clients that will access the application or by the
maximum number of concurrent clients that will access the application. Note that several applications and
require client licenses in addition to a license for the physical server or virtual instance.

There is no one-size-fits-all licensing scheme that is applicable across the enterprise. A licensing model that is
good for OSs is not necessarily ideal for a management application. A licensing policy that is acceptable for a
management application may not be ideal for a client-server application. That being said, common traits do exist
in licensing policies that can be successfully applied to virtualized environments.

Licensing and Support Classifications

Today, virtualization licensing and support by vendors can be grouped into three classes:

• Ideal

• Defined but not ideal

• Undefined

The general characteristics of each licensing class are described next.

Ideal

Vendor products with ideal virtualization licensing and support policies exhibit the following traits:

• Is not tied to any hardware component that may change as a VM relocates from one physical host to another

• Provides organizations with multiple options that allows them to select the licensing scheme best compatible
with their management infrastructure

• Does not penalize the organization for maintaining offline copies of VMs for disaster recovery (DR)
preparedness
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• Does not penalize the organization for implementing a virtualization architecture that allows virtual instances to
be relocated to new hardware in support of scheduled or unscheduled downtime or dynamic relocation in
response to workload demands

• Officially supports several virtualization platforms

Ideal software licensing is capable of following virtualized resources across a virtual infrastructure. Vendors such
asSAP have moved to a better licensing model by stripping software licenses that were bound to specific
hardware such as a server's CPU ID in favor of software-based metrics. SAP, for example, now binds software
licenses to a system's logical IP address.

Licensing terms that are favorable to the enterprise, such as physical server-based licensing that allows a license
to be applied to unlimited VMs on a single server, are not always favorable to the mid-market or for departmental
level software deployments. Such models are often too costly in smaller deployments. In addition to licensing
simplicity, organizations also expect to have a choice of licensing frameworks so that they can incorporate the
model best suited for their needs. An organization that manages a large Structured Query Language (SQL)
database farm, for example, may prefer enterprise licenses that allow unlimited SQL VMs on any VM in a VM
cluster. Such flexibility would be achieved by purchasing an enterprise license for each physical node. A smaller
organization with a three-node VM cluster that needs to virtualize a single SQL Server instance would not want to
purchase a SQL Server license for each physical node in the VM cluster, as three licenses would have to be
purchased for only a single SQL Server application instance. Organizations with smaller SQL Server deployments
prefer a SQL Server licensing framework that can be applied to a VM instance.

Installed instance-based licensing requires separate license fees to be paid for each installed instance of an
application, regardless of whether or not the instance is online. Numerous organizations maintain offline backup
copies of VMs, making installed instance-based licensing impractical. In contrast, running instance-based
licensing is well suited for virtual environments, as only the running copy of a given VM requires licensing.
Organizations are free to maintain as many offline copies of a VM as they like without penalty.

One of server virtualization's greatest benefits, portability, is possible due to the hardware abstraction provided by
the virtualization technology. Licensing that does not bind to physical hardware enables maintenance
independence, and in turn allows much of the potential management simplicity brought about by server
virtualization.

Defined but Not Ideal

Several vendors offer defined licensing and support of virtualization; however, their licensing terms are not ideal.
Hybrid licensing that requires tracking across both physical and virtual platforms is an example of licensing that is
not ideal.

Products with defined but not ideal licensing include restrictive licensing with one or more of the following
limitations:

• Does not offer a choice of licensing models

• Defines license requirements based on physical server hardware or requires tracking across both physical and
virtual environments

• Supports a single virtualization platform

Most organizations prefer to have a choice of licensing. Some vendors offer all-you-can-eat buffet-style licensing
that's bound to physical server hardware. A buffet-style license allows unlimited virtual instances to run under a
single license assigned to server hardware. This licensing model is often embraced by large enterprises but is not
always the best approach for cost-sensitive organizations.

Another difficult aspect of the buffet-style license and with license assignments to underlying physical hardware
is management. License compliance can be difficult to track when VMs dynamically move from one physical host
to another. Many virtualization hypervisors have limited or non-existent APIs for tracking license compliance.
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To visualize the licensing challenge, consider a VM cluster consisting of three physical nodes. An organization
that requires a single SQL Server instance would prefer to only have to purchase a license for the one VM
instance. Current SQL Server 2005 licensing mandates that any license must be bound to a physical server.
Moving a VM running Microsoft SQL Server Standard Edition to a new physical host would require a transfer of
license to the new physical host (assuming the organization has not purchased additional Standard Edition
licenses and assigned them to each physical host). Current SQL Server 2005 licensing includes a 90-day
restriction on license transfers, meaning that once a SQL Server 2005 Standard Edition license is transferred to
another physical host, it cannot be transferred again for another 90 days. Organizations see no need for such a
long term, being that assignment of a SQL Server 2005 Standard Edition license directly to a VM instance is
easily manageable and trackable across an enterprise. Burton Group agrees that no organizational or technical
need exists for not allowing organizations to have the option to bind a software license directly to a VM instance.

Even with vendors that allow license transfer between physical hosts, an organization may incur additional
licensing costs if a VM is transferred between servers with different hardware configurations, such as a differing
CPU type or core count if an application is licensed based on the number physical server CPUs.

Many ISVs and OSVs have been slow to add support for virtualization platforms other than VMware ESX Server.
Most vendors only support the VMware ESX Server virtualization hypervisor. VMware ESX Server support is
understandable given its dominant market share in the enterprise. However, the maturity of other virtualization
platforms has created the need for vendor support of more than a single hypervisor.

Undefined

Several vendors have no defined virtualization licensing terms. Vendors with undefined virtualization licensing
often determine licensing terms on a case-by-case basis. Such an approach adds to uncertainty and slows
virtualization's acceptance within an organization. In addition, undefined product licensing or support for virtual
environments makes it difficult for organizations to budget and plan for support.

The majority of enterprises is either running production servers in virtualized environments or has plans to do so
by the end of 2008. That being said, vendors can no longer hide behind the “virtualization has not penetrated our
market” excuse for not clarifying their software licensing terms.

OS Licensing Landscape

Today, all OSVs support server virtualization onvarying levels. Although all major OSVs currently support
VMware ESX Server, support for other virtualization platforms is sparse among some OSVs.

When evaluating the OS licensing and support landscape as it pertains to virtualization, Burton Group looked at
the four major x86 OSs that are currently on the market:

• Microsoft Windows Server 2003

• Novell SUSE Linux Enterprise Server (SLES) 10

• Red Hat Enterprise Linux (RHEL) 5

• Sun Solaris 10

The percentage of virtualization platforms supported by each OSV is shown in Figure 1.
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Figure 1: Percentage of Supported Virtualization Platforms by OSV

Microsoft supports running the Windows Server 2003 OS on most virtualization platforms, with Xen 3.x on
RHEL 5 and Virtual Iron Software being the exceptions. Sun Solaris 10 offers the least virtualization support;
VMware ESX Server 2.5/3.x is the only officially supported server virtualization platform.

Figure 2 presents an alternate view of OSV support for virtualization platforms by showing the percentage of OS
support by virtualization platform.
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Figure 2: Percentage of OSV Support by Virtualization Platform

Burton Group's analysis of the current OSV licensing and support landscape is shown in Figure 3.
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Figure 3: Virtualization Licensing OSV Analysis

Ideal

While all OSVs offer defined licensing terms for virtualized deployments, Novell has the most nearly ideal
licensing model.

The general characteristics of ideal licensing are described in the “Licensing and Support Classifications” section
of this report. In addition to the general characteristics, ideal OS licensing should:

• Provide a choice of physical server- or virtual instance-based licensing

• Count OS license or subscriptions by running VM instance

• Support the majority of today's x86 server virtualization software platforms

• Allow VMs to be dynamically moved without restriction to other physical hosts in a VM cluster
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Based on the above criteria, Burton Group views only Novell as having near ideal OS licensing terms.

Novell SUSE Linux Enterprise Server (SLES) 10 licensing is straightforward and simple. Each physical server
that hosts a SLES 10 VM requires a single SLES 10 subscription. There is no difference in SLES 10 subscription
pricing for physical or virtual environments. So Novell's aggressive licensing encourages organizations to
virtualize their SLES 10 servers as a means to save substantially on licensing costs. Novell supports SLES 10
when run on several virtualization platforms and offers no VM portability restrictions.

Defined but Not Ideal

The following OSVs have defined, but less than ideal licensing for virtualization:

• Microsoft

• Red Hat

• Sun Microsystems

Microsoft

Microsoft Windows Server 2003 supports more virtualization platforms than any other OS. Microsoft allows
organizations to license Windows Server 2003 using a three-tier model:

• Standard Edition: Licensed per VM instance

• Edition: One license supports up to four VM instances

• Datacenter Edition: One license supports unlimited VMs on a licensed physical server

In addition to the license tiers, Windows Server 2003 is licensed per running instance, so organizations can
maintain offline backup copies of VMs without penalty.

With small changes in Microsoft's OS licensing policies, Windows OS licensing would be nearly ideal. Microsoft
OS licensing would be ideal ifStandard Edition licenses did not incorporate a hybrid model. Windows Server
2003 licenses are not actually assigned to a VM, but per Microsoft policy are assigned to a physical server, and
then applied to a single VM. Moving a VM to another physical server with a product such as VMware's VMotion
or Citrix XenServer XenMotion would result in a license transfer (unless the target physical server has an
additional free license that can be applied to the VM). The Windows Server 2003 Standard Edition license
includes a clause that states that:

. . . you may reassign software licenses for products in the Microsoft Servers licensing models, but not on a
short-term basis. “Short-term basis” means more frequently than within 90 days of the last assignment (or

reassignment).1

If Windows Server 2003 Standard Edition licenses were able to be assigned to VMs and hence remain with a VM
as it moves from server to server, there would be no issue with the reassignment of a license; the license would
remain with the VM that actually runs the Windows OS. Ideally, software licensing should not prohibit the
movement of a VM throughout a virtual infrastructure. Restrictive hybrid licensing policies do little more than
hold back virtualization implementations, or compel organizations to pay to upgrade licenses to versions offering
less restrictive terms, such as theWindows Server 2003 Datacenter Edition license. Allowing Standard Edition
Windows Server OS licenses to be assigned directly to a VM and move with a VM without restriction is all that is
needed for Microsoft to offer the most nearly ideal licensing terms.

Red Hat
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RHEL 5 OS subscriptions have similarities with Microsoft's Windows Server 2003 licensing model; however, the
similarities only exist when RHEL 5 is virtualized using Xen on a RHEL platform. Red Hat does not offer OS
subscriptions per physical server when RHEL is run inside a VM on a platform other than Red Hat. For example,
running RHEL 5 in a VMware or Citrix XenServer VM would require per-instance subscriptions. However, to
combat this, Red Hat sells RHEL 5 entitlements for VMs running on alternate virtualization platforms in
quantities of ten.

Red Hat has taken the bulk entitlement approach to RHEL subscriptions on other virtualization platforms because
they have no technical means of tracking licensing compliance. Microsoft and Novell face a similar challenge, but
allow organizations to use an honor system approach and manage licensing compliance for virtual environments
independently. Burton Group believes that a management standard is needed for license compliance tracking
across hypervisors. Additional information on Burton Group's thoughts regarding a licensing management
standard is included in the “Recommendations” section of this report.

Red Hat should work toward officially supporting additional virtualization platforms and offering multiple
subscription choices. Slight improvements in current OS subscription and support for virtual environments would
go far toward helping Red Hat maintain its market lead among Linux OSVs.

Sun Microsystems

Sun officially supports VMware ESX Server 2.5/3.x and Solaris Containers for virtualizing the Solaris 10 OS and
offersdifferent licensing terms for OS virtualization (containers) and host-based server virtualization (VMware).
Solaris Containers run under a single physical server subscription. Organizations deploying Solaris 10 inside VMs
can purchase per-VM-instance subscriptions or negotiate bulk purchase discounts for multi-VM environments.

Sun licensing would be more nearly ideal for today's market if it added official support for additional
virtualization platforms such as Xen on SLES 10, RHEL 5, or Citrix XenServer.

Sun is planning to add support for both Microsoft and Xen-based virtualization platforms, and Burton Group
expects Sun to add to its list of supported platforms as early as 2008, with the additions being buoyed by Sun and
Microsoft's September 2007 partnership announcement.

Management Application Licensing Landscape

Clear distinctions exist in the current virtualization support offered among enterprise management application
vendors. Burton Group specifically evaluated licensing and support practices from the following management
application ISVs for this report:

• CA (ARCserve Backup, Unicenter)

• HP (OpenView, ProLiant Essentials Virtual Machine Management Pack)

• IBM (Tivoli Storage Manager, Tivoli Configuration Manager)

• Microsoft ()

• Novell (ZENworks Orchestrator)

• Opsware (Server Automation System)

• Sun Microsystems ()

• Symantec (Veritas NetBackup, Veritas Storage Foundation)

Burton Group evaluated a variety of software products that perform varying management tasks. This section
examines data management (e.g., backup and storage virtualization), OS management, and system management
products, while evaluating each software vendor's approach to licensing and support for virtual environments.

Management ISVs offered varying levels of virtualization support, as depicted in Figure 4.
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Figure 4: Percentage of Supported Virtualization Platforms by Management Application Vendor

Microsoft, Novell, and Symantec support running their management applications on more than 40% of all
available virtualization platforms. Most other vendors support at least two virtualization platforms.

As with OS support, VMware ESX Server and Microsoft Virtual Server had the highest level of support from the
management ISVs (see Figure 5).
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Figure 5: Percentage of Management Application Vendor Support by Virtualization Platform

Burton Group's analysis of the current management ISV licensing and support landscape is shown in Figure 6.
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Figure 6: Virtualization Licensing Management Application Vendor Analysis

Management applications often serve different purposes (e.g., server management, hardware management, OS
management, and backup), and while it's unfair to compare management applications by role, there is little reason
why virtualization licensing for such applications should differ.

Ideal

Ideal management application licensing includes the following elements:

• Provides a choice of physical server- or virtual instance-based licensing

• Counts application license or subscriptions by running VM instance

• Supports the majority of today's x86 server virtualization platforms

• Allows VMs to be dynamically moved to other physical hosts in a VM cluster without restriction
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Licensing management applications per physical host makes sense for some applications roles, but is illogical for
others. Management applications designed to manage VMs and their underlying hypervisors are licensed per
physical server, as they should be. Such applications must communicate with the VM hypervisor, which sits
directly on the server metal, making physical server instance based licensing sensible.

Most organizations do not object to file system backup being licensed per physical server as well, or at least being
offered as an alternative. However, they do not feel the same about application specific backup agents, such as
SQL Server backup agents. The reason for the objection is that a SQL backup agent may not be needed for every
physical node in a VM cluster, as SQL VMs may only reside on two nodes at a time, for example. In such cases, it
is preferable for licensing to be tied to the VM instance. This concept is illustrated in Figure 7.

Figure 7: Four-Node VM Cluster with Two SQL Server VMs

The following management application vendors offer products with virtualization-friendly licensing:

• HP

• Microsoft

• Opsware

• Sun Microsystems

• Symantec

HP (OpenView, ProLiant Essentials Virtual Machine Management Pack)

HP offers some of the most clearly stated virtualization licensing terms in the industry, as evidenced by the
vendor's inclusion of language specific to physical to virtual (P2V) migrations in its licensing documents. HP
clearly explains how a license is impacted following a P2V conversion. HP management products such as
OpenView are licensed per managed instance; so there is no impact on a server's license once it is converted from
a physical system to a VM.

HP is a long running partner with VMware andHP's clear and sensible licensing guidelines demonstrate that HP
fully understands the challenges organizations face when managing virtual systems and has structured its
licensing policies to ease license management for any VMs running HP management products. HP has conquered
licensing and should now turn its attention to supporting additional virtualization platforms.
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Microsoft (System Center)

Microsoft's System Center management tool is capable of managing Windows OSs on a multitude of management
platforms and offers atwo-tier licensing model. Organizations can use an Enterprise Edition license to manage
unlimited VMs on a licensed physical host, or can purchase Standard Edition licenses for each VM instance.

Microsoft supports more virtualization platforms than any other management vendor and uses a running instance-
based licensing model without any mobility restrictions. Backed by a simple licensing model, System Center
clearly has the most nearly ideal licensing and support structure of any tool in today's x86 management space.

Opsware (Server Automation System)

Opsware (now owned by HP) is close to HP and Microsoft with regards to licensing simplicity. Opsware licenses
systems per managed instance (physical or virtual). Opsware does not offer a licensing package equivalent to
Microsoft's System Center Enterprise Edition license.

Opsware's instance-based licensing model allows VMs running Opsware management agents to move about a
virtual infrastructure without restriction.

Sun Microsystems (Sun Management Center)

Sun Microsystems supports managing Solaris OSs residing in VMware VMs or Solaris Containers. Burton Group
expects Sun to support additional virtualization platforms by the end of 2008, which is a development fueled by
both market pressure and the September 2007 Sun-Microsoft partnership agreement.

Management Center subscriptions are offered per managed instance, allowing managed Solaris VMs to move
between physical hosts without any licensing restriction. Management Center supports Solaris Containers by
selling Management Server agents per running OS kernel, so an unlimited number of Solaris Containers on a
given physical host can be managed under a single Management Server agent subscription.

Symantec (Veritas NetBackup, Veritas Storage Foundation)

Symantec offersvarious licensing options for each of its data management applications, such as with NetBackup
and Storage Foundation. Licensing alternatives range from physical server-based for a NetBackup file system
agent to tiered VM instance-based for Storage Foundation for Windows, providing organizations with a choice of
licensing packages.

Symantec officially supports three virtualization platforms, and has structured virtualization-friendly licensing
policies in support of those platforms.

Symantec offersvarious licensing options for each of its data/storage management applications, such as
NetBackup and Storage Foundation. Licensing alternatives range from physical server-based for a NetBackup file
system backup client to VM instance-based for a NetBackup application (e.g., SQL, Exchange) backup client.
Storage Foundation offers a tiered licensing model, providing organizations with a choice of licensing packages.

Symantec officially supports three virtualization platforms, and has structured virtualization-friendly licensing
policies in support of those platforms.

Defined but Not Ideal

The following management application vendors have defined virtualization licensing and support policies, but
offer less than ideal licensing solutions:

• CA (ARCserve Backup, Unicenter)

• IBM (Tivoli Storage Manager, Tivoli Configuration Manager)

• Novell (ZENworks Orchestrator)
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All three vendors license their applications based on physical server resources.CA ARCserve and Unicenter
agents,IBM Tivoli Storage Manager and Tivoli Configuration Manager, andNovell ZENworks Orchestrator
determine licensing by physical server metrics, such as CPU count or Processor Value Unit (PVU).

Purely physical server-based and CPU-based licensing is detrimental to virtual infrastructure management by
complicating VM movement and failover. A VM that relocates from a two-way server to a four-way server, for
example, would necessitate a license upgrade.

CA, IBM, and Novell should consider instance-based licensing as an alternative to their physical server-based
licensing models in order to provide organizations with a choice of options and to remain competitive with
vendors that already do so.

CA and IBM both see a future in usage-based pricing models and believe that tying licensing to physical
resources will be an essential part of the future as data centers become increasingly dynamic and move toward
utility-based computing management models. CA and IBM have successfully used this approach with mainframe
application licensing for years. However, Burton Group's research has clearly found that the majority of the x86
server user base is not prepared to implement such a licensing model at this time and instead prefers instance-
based licensing for management applications.

It may take another five to seven years for IBM and CA's vision of the future to be fully embraced. In the interim,
both vendors would be better served offering licensing options that are understandable and agreeable to the
majority of the x86 market.

Client-Server Application and Middleware Licensing Landscape

Most enterprise client-server and middleware applications offer favorable licensing terms for virtualization. Many
client-server applications are licensed by client-count (per seat or per concurrent connection), with no difference
between how the application is licensed for a physical or virtual environment. Note that since this report's focus is
x86 server virtualization, only server-side licensing is evaluated in this section.

Middleware application licensing varies between virtual instance-based licensing and physical server CPU-based
licensing.

Burton Group evaluated licensing and support practices from the following application ISVs for this report:

• BEA Systems (WebLogic Server Virtual Edition)

• Citrix Systems (Presentation Server)

• IBM (WebSphere, DB2, Lotus Domino Server)

• Microsoft (Exchange Server, SQL Server)

• Novell (GroupWise)

• Oracle (Database 11g)

• Red Hat (Certificate System, Directory Server, JBoss)

• SAP (Business Suite)

• Sun Microsystems (Java Messaging Server)

Client-server application and middleware ISVs, however, face the challenge of limited virtualization platform
support. Figure 8 illustrates each enterprise ISV's current virtualization platform support.
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Figure 8: Percentage of Supported Virtualization Platforms by Client-Server/Middleware Application Vendor

Figure 9 shows application ISV support by virtualization platform.
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Figure 9: Percentage of Client-Server/Middleware Application Vendor Support by Virtualization Platform

Figure 10 shows Burton Group's vendor analysis of client-server and middleware ISVs.

Figure 10: Virtualization Licensing Client-Server Application Vendor Analysis

Ideal

Ideal client-server application licensing:

• Licenses by the number of concurrent connections or number of seats (when appropriate)

• Provides a choice of physical server or virtual instance based licensing

• Counts application license or subscriptions by running VM instance

• Supports the majority of today's x86 server virtualization platforms

• Allows VMs to be dynamically moved to other physical hosts in a VM cluster without restriction
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Licensing by client count has long been a popular way to license client-server applications. Organizations are free
to deploy applications licensed in this manner on physical or virtual systems and can determine an application's
best environment without fear of having to pay additional licensing fees. Applications whose licenses factor in
physical server characteristics do not offer such flexibility, because server configuration may vary between nodes
in a VM cluster. Once again, movement of a VM to a physical node with more CPUs (or CPU cores) may make
the application noncompliant per its original purchased license.

The following vendors offer products with near-ideal licensing:

• BEA Systems

• Citrix Systems

• Novell

• Red Hat

• SAP

• Sun Microsystems

BEA Systems (WebLogic Server Virtual Edition)

BEA licenses its middleware WebLogic Server Virtual Edition product per virtual instance, but offers limited
virtualization platform support. BEA instance licenses are assigned to VMs, with no correlation to physical
hardware, which is very favorable to dynamic VM relocation. BEA offers some of the simplest middleware
licensing on the market. A VM running WebLogic Server could move about a virtual infrastructure (regardless of
changes in hardware) without restriction.

Citrix Systems (Presentation Server)

Citrix licensing makes no distinction between Presentation Server licensing for physical systems or VMs.
Licensing is based on concurrent user connections, making Citrix Presentation Server licensing well suited for
any implementation—physical or virtual. Citrix's most pressing challenge in the virtualization space is adding
platform support. Organizations should expect Citrix applications to support the Citrix XenServer (formerly
XenSource) hypervisor in the near future. Currently, Presentation Server is only supported on VMware ESX
Server and Microsoft Virtual Server.

Novell (GroupWise)

Novell GroupWise is supported on three virtualization platforms and is licensed per user. Novell's user-based
licensing model works well in any environment and has no restrictions on VM mobility. GroupWise presents
ideal application licensing, with licensing based on user workload, and has no ties to physical hardware.

Red Hat (Certificate System, Directory Server, JBoss)

Two popularRed Hat applications, Directory Server and Certificate System, are supported via annual
subscriptions per running instance, with no restrictions on VM mobility. Red Hat should look to expand the reach
of its enterprise applications by adding support for additional virtualization platforms (currently VMware and Red
Hat).

JBoss enterprise middleware subscriptions are based on physical server CPU count. Subscriptions start in
increments of 4 CPUs and can be divided across physical servers as needed. Most x86 physical servers running
hypervisors have 2 or 4 CPUs, so license tracking may not be difficult in many environments. Still, Red Hat
should consider following BEA's approach and license per virtual CPU or per VM instance.

SAP (Business Suite)
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SAP Business Suite applications are licensed by the number of end users, with individual licenses bound to
logical IP addresses. SAP licensing was originally bound to server hardware, which would not work well with the
virtual hardware emulation presented by server virtualization. SAP realized that its customers would be served
best by adjusting its licensing strategy to be hardware agnostic. Such a move has positioned SAP applications to
be easily managed on both physical and virtual systems. SAP's licensing policy change demonstrates that SAP is a
vendor that clearly understands the licensing requirements of modern virtualized enterprises. SAP has clearly
overcome the licensing hurdle and now should focus its attention on supporting more virtualization platforms.

Sun Microsystems (Java System Messaging Server)

Sun applications such as Java Messaging Server are licensed per seat, allowing licensing to be managed
identically, regardless of whether the application resides on a physical server, Solaris Container, or VM. Sun
applications are currently supported on Solaris Containers or on VMware ESX 2.5/3.x VMs. Sun's announced
relationship with Microsoft will undoubtedly lead to support of Microsoft virtualization platforms in the near
future.

Defined but Not Ideal

The following vendors have defined virtualization support policies, but offer less than ideal licensing:

• IBM

• Microsoft

• Oracle

IBM (Lotus Domino Server, DB2, WebSphere)

IBM client-server applications such as Lotus Domino Server are licensed by physical server PVU and per client
seat. PVU licensing requirements mean that a VM moved to a physical server with a different PVU value will
require the organization to pay additional licensing fees for the duration that the VM resides on the new server.
Binding licensing to a physical server resource unnecessarily complicates licensing management. IBM provides
organizations with Tivoli Licensing Manager at no cost in order to track licensing compliance for IBM
applications.

To understand the complexity of PVU licensing, consider a Lotus Domino Server that resides on a VM that's part
of a 16-node VMware ESX Server Enterprise cluster. Over a 30 day period, assume that VMware's Distributed
Resource Scheduler (DRS) service has placed the VM on five different physical hosts. Unless the processing
hardware of each host is identical, it's possible that each DRS relocation event will result in a different licensing
cost for the Domino Server application.

Neither Microsoft Exchange nor Novell GroupWise bind e-mail server licensing to any physical component. Per
seat licensing is sufficient for IBM's competitors and should be sufficient for IBM as well. Organizations that
invest in faster hardware to run VMs should not be penalized for their investments by an ISV and required to pay
additional licensing fees. Even if a VM on faster hardware could handle an additional client load, additional per-
seat licensing would still accommodate for the added load.

Microsoft (Exchange Server, SQL Server)

Microsoft applications are supported on most virtualization platforms and offer product licensing flexibility
designed to suit all environments. Exchange Server 2007 and SQL Server 2005 support instance-based licensing,
allowing organizations to purchase a license for each Exchange or SQL VM instance and purchase Client Access
Licenses (CALs) to meet the expected number of users for a given application.
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SQL Server 2005 also offers per processor licensing, allowing unlimited users to connect under a single license.
In virtual environments, per processor licensing can be applied to VM CPUs, with no reliance on underlying
physical hardware.

Exchange Server 2007 is licensed per operating environment (physical or virtual) plus CALs, so no difference
exists for licensing Exchange in a physical or virtual environment.

Both Exchange Server and SQL Server licenses are currently bound to physical hardware, thus potentially
restricting VM mobility. A VM that moves to an unlicensed physical server would require the purchase of an
additional SQL Server license, for example, or a license transfer. Per Microsoft policies, transferred licenses
cannot be reassigned for 90 days following the date of transfer. Again, Microsoft should remove its 90-day license
transfer restriction by allowing software licensing to be bound directly to VMs when single instance licenses are
purchased.

Oracle

Oracle officially supports two x86 virtualization platforms: Solaris 10 Containers and Oracle VM. Oracle VM is a
new Xen-based hypervisor that was announced by Oracle on November 12, 2007. Enterprise ISVs and OSVs
have not had ample opportunity to develop a support policy for Oracle VM, so Burton Group did not include
Oracle VM as an evaluated virtualization platform in this report. Select Oracle ISV partners that rely on a back-
end Oracle database may offer support for the database if it is virtualized on an unsupported virtualization
platform, but any support is at the ISV partner's discretion.

Second generation hardware assisted virtualization (available on quad core Opteron and Xeon processors)
removes the memory access degradation that caused a performance bottleneck that excluded many high end
databases as virtualization candidates. With technology now available to allow Oracle applications to run inside
VMs and meet performance expectations, it's time for Oracle to define a licensing and support policy for the
leading x86 host-based server virtualization platforms.

Future Developments

Several future developments will directly or indirectly impact existing virtualization licensing and support
policies. Expected developments include:

• Expansion of enterprise-ready virtualization platforms

• Improvements to virtual machine performance

• Development of Distributed Management Task Force (DMTF) standards

• Replacement of OS with hypervisor on server hardware

• Maturing of capacity on-demand solutions

Expansion of Enterprise-Ready Virtualization Platforms

2008 will mark the year that organizations finally have a choice of enterprise-ready x86 virtualization platforms.
VMware ESX Server has stood unchallenged in the enterprise for several years, but the maturation of Xen-based
solutions from Citrix, Red Hat, Novell, and Virtual Iron, along with the expected release of the Windows Hyper-
V hypervisor, will provide organizations with multiple virtualization alternatives. VMware's ESX Server will
continue to offer the richest feature-set, but alternative solutions will provide requisite enterprise features (vendor
support, high availability, backup support) at a fraction of ESX Server's cost. For some organizations, the
alternative solutions will be “good enough” and the price will be right for their needs. ISVs and OSVs should
begin work on certifying additional virtualization platforms if they have not done so already.

Improvements to Virtual Machine Performance
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AMD and Intel announced the availability of second generation hardware assisted virtualization on their quad-
core Opteron and Xeon platforms in September 2007. Second generation hardware assisted virtualization offers
significant performance improvements, especially with memory virtualization. Memory virtualization has long
been one of the greatest bottlenecks that has impacted enterprise applications that rely heavily on memory to meet
scalability demands.

Second generation hardware assisted virtualization and continued improvements in paravirtualized device drivers
will allow enterprise applications that were previously disqualified from virtualization due to performance
concerns to reside in VMs. The domino effect that started with the availability of second generation hardware
assisted virtualization will lead more ISVs to offer official support for a variety of virtualization platforms.
Organizations that desire to run enterprise applications in VMs will need to pressure enterprise application ISVs
to provide software licensing terms that are compatible with their dynamic virtualized infrastructures.

Development of DMTF Standards

The DMTF System Virtualization, Partitioning, and Clustering (SVPC) Working Group announced work on three
virtualization standards in 2007:

• System Virtualization Profile

• Virtual System Profile

• Open Virtual Machine Format (OVF)

The System Virtualization Profile and Virtual System Profile define a common management framework for VM
physical hosts and for VMs. Both profiles define a Common Information Model (CIM) architecture for
virtualization management. All prominent virtualization vendors (i.e., VMware, Microsoft, Novell, and Citrix) are
contributing to the DMTF work on standardized management, making adoption of standardized virtualization
management a foregone conclusion. Future versions of the System Virtualization Profile and Virtual System
Profile will likely include constructs for licensing management that will lead to easier license tracking across a
virtualized infrastructure.

OVF also resulted from the collaboration of multiple virtualization vendors and laid the groundwork for
interoperability across virtualization platforms. Competing virtual hard disk formats and varying hardware across
virtualization platforms presents challenges for full interoperability across platforms; still, the vendor acceptance
of the common Extensible Markup Language (XML) wrapper for defining VMs is a major step toward full
interoperability. In addition to the lure of interoperability, OVF also provides a standard for inclusion of server
metadata for any VM. OVF can be used to package software licensing with a deployed VM, and should be of high
interest to ISVs and OSVs in coming months.

Additional information on systems management is available in the Data Center Strategies overview “Data Center
Systems Management: A Layered Approach.”

Replacement of OS with Hypervisor on Server Hardware

In September 2007, VMware and Citrix announced that they will ship embedded versions of their hypervisors on
flash memory on server hardware. Organizations purchasing new servers will have the ability to order a server
preloaded with the ESX 3i hypervisor, for example, in flash memory.

The shift to embedded hypervisors may have a significant impact on how servers are purchased in the future.
Instead of ordering a server with a preloaded OS, organizations will order a server with an embedded hypervisor.
Independent hardware vendor (IHV) acceptance of embedded hypervisors, aside from simplifying virtualization
deployments and reducing hypervisor attack profiles, has validated that virtualization hypervisor technology is
here to stay. More and more companies are using automated enterprise deployment and management solutions to
deploy new servers, and have been ordering servers without a host OS installed. The numbers of servers ordered
without host OS has been steadily increasing. With the hypervisor pre-installed, it makes this type of deployment
even easier.
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IHV certification and validation will further compel the ISV community to support its software platforms on the
major enterprise hypervisors.

Maturing of Capacity On-Demand Solutions

Vendors such as Cisco Systems (Vframe), BMC Software, Fujitsu Siemens Computers, and Scalent Systems
began touting their data center automation solutions in recent months. Their solutions offer the ability to
dynamically provision server, storage, and network resources on-demand. Ultimately, such solutions could be
used to dynamically add and subtract physical servers from a VM cluster based on workload demands.

This continually changing physical architecture could wreak havoc on software licensing tied to specific hardware
resources on a single physical server. Applications with licensing tied to single server hardware resources would
not be compatible with a dynamically managed data center in which VMs continually move to different physical
hosts according to their workloads.

ISVs and OSVs should plan for a future in which application licensing is hardware agnostic in order to reside
inside a virtualization cloud for which only the virtualization administrators know the physical location of
managed resources.

Recommendations
Vendor support and licensing for virtualization made significant strides in 2007, but more work remains to be
done. Burton Group views the following recommendations as essential elements in shaping software licensing and
support policies for the next-generation virtualized dynamic data center:

• Demand virtualization-compatible licensing

• Consider license complexity in all purchasing decisions

This section also includes vendor recommendations for the following platforms:

• Operating systems

• Management applications

• Client-server applications

Demand Virtualization-Compatible Licensing

This report revealed vendors that offer virtualization-compatible licensing for all software types. Several OS,
management, middleware, and client-server application vendors have licensing and support terms that are easily
managed across both physical and virtual infrastructures. It's difficult to argue against the plausibility of
virtualization-friendly middleware licensing when vendors such as SAP and BEA have proven that plausibility.

Citrix, Microsoft, Novell, Red Hat, and Sun have demonstrated that client-server applications can be easily
licensed for virtual infrastructures by basing licensing terms on server instances, client counts, or a combination
of both.

Vendors are much more compelled to update their licensing policies when pressured to do so by the organizations
that buy their software. Lethargic vendors can no longer claim ignorance about how to define licensing for
virtualization when several of their competitors have laid out clear examples of how to succeed.

Any software license that falls out of compliance by the mere act of moving a VM to another physical server due
to scheduled or unscheduled maintenance, or due to dynamic relocation to meet workload demand should be
deemed unacceptable.
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Consider License Complexity in All Purchasing Decisions

Licensing management complexity should be a factor in all software purchasing decisions. This report shows that
the licensing policies of some vendors are clearly better than others. Organizations deploying applications in VMs
should strongly consider the application vendor's support policy as it relates to the organization's preferred
virtualization platform and the compatibility of the application's licensing structure with the dynamics of the
organization's planned virtual infrastructure.

OSV Recommendations

OSVs should do the following when structuring their licensing and support policies:

• Provide organizations with a choice of licensing terms

• Develop a common license management standard

• Remove all VM mobility restrictions in product licensing

Provide Organizations with a Choice of Licensing Terms

Organizations should be able to choose from multiple licensing models to align product licensing with their needs.
Most OSVs offer at least two licensing options:

• Instance-based licenses for which a single license is required for each VM

• Physical server-based licenses for which a single license is applied to several or unlimited VMs

Instance-based licensing that is applied per VM should have no physical server dependencies. A licensed VM
should be able to move between physical resources in a VM cluster without restriction.

Physical server-based licensing allows enterprise customers to simplify licensing management overhead by
purchasing a license for each physical server in a VM cluster. Physical server-based OS licensing is advantageous
to organizations running numerous VMs with identical OSs. A physical server-based licensing model is also
advantageous to organizations using OS virtualization solutions such as SWsoft Virtuozzo.

Develop a Common License Management Standard

OSVs should work collaboratively with the DMTF to define license management standards. Physical server-based
licensing and instance-based licensing should be trackable using a common management framework. A common
licensing management framework would allow management software ISVs that ship license tracking and
reporting software to manage licensing on any virtualization platform that supports the license management
standards.

Remove All VM Mobility Restrictions in Product Licensing

There is no reason for a per instance license assigned to a VM to be bound to a single physical server. For
example, licensing terms that restrict VM movement between physical servers to once per 90 days (i.e., Microsoft
Windows Server 2003, Exchange Server 2007, and SQL Server 2005) diminish an organization's ability to take
full advantage of today's server virtualization architectures. Many enterprises view solutions such as live
migration or VMotion and distributed resource scheduling to be necessities in virtual environments. Licensing
features that restrict how advanced virtualization solutions may be deployed ultimately harm the organization
faced with deploying the OS in a virtual environment. Vendors that include VM mobility restrictions in their
product licensing should be compelled to clearly state why they find such restrictions necessary.

Management Application Recommendations

30

BURTON GROUP 7090 Union Park Center Suite 200 Midvale · Utah 84047 · P 801.566.2880 · F 801.566.3611 · www.burtongroup.com

http://www.burtongroup.com/Client/Research/Document.aspx?cid=1207&display=full#45641
http://www.burtongroup.com/Client/Research/Document.aspx?cid=1207&display=full#45642
http://www.burtongroup.com/Client/Research/Document.aspx?cid=1207&display=full#45643


Historically, many management applications have been licensed using a system instance based model, making the
application's presence on a physical or virtual system irrelevant. There is no reason why such a model should not
continue as enterprises transition to run more servers as VMs. Instance-based licensing bound directly to
individual VMs is managed and tracked just as easily as instance-based management application licenses assigned
to individual physical servers. Application licenses based solely on underlying physical hardware are not
compatible with VM mobility and hence should be avoided.

Physical-server based licensing should be considered as an alternative to VM instance-based licenses as a means
to manage all VMs on a physical server under a single license instance. In some cases, as with file system backup
agents, physical server-based licensing is sensible, as backup is likely something that will run on every VM on a
physical server anyway. This type of choice may be desirable for select enterprise customers and should be
offered as an option by management ISVs.

Client-Server Application Recommendations

Client-server application vendors should follow the lead of the numerous ISVs that license their applications
based on client connections, client seats, or by VM instance in combination with client connections or seats.

Licensing by connection or seat allows ISVs to define licensing that scales with application workload. As
workload increases, organizations simply license more seats. In such a model, the application does not have to be
concerned with determining the underlying hardware to calculate licensing value.

Vendors with CPU-based licensing models should allow organizations to license software per virtual CPU instead
of per physical server CPU. Some ISVs are wary of virtual CPU-based licensing because they feel it's possible for
virtual CPUs to outperform physical CPUs. For example, a two-way VM bound to a four-way server could
potentially make use of all four CPUs on the physical server. Virtualization software Quality of Service (QoS) can
limit a VM's access to physical CPU usage, so enforcing a hard limit on a VM's virtual CPUs is technically
feasible today. Software vendors concerned with virtual CPU licensing could add a restriction to their end user
license agreements (EULAs) to restrict virtual CPUs to leverage no more than an identical number of physical
system resources (i.e., two virtual CPUs could use no more than two physical CPUs or CPU cores).

A time may come when the x86 market is ready for a processor usage-based model similar to mainframe licensing
that has existed for decades. However, the time for such a model is not now and vendors trying to shoehorn x86
application licensing into their traditional mainframe licensing models should consider rethinking their licensing
strategy.
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The Details

This section provides additional information on the following virtualization-related concepts described in this
report:

• Operating system(OS) licensing

• Management application licensing

• Client-server application and middleware licensing

OS Licensing
Virtualization licensing and support for the following OSs are detailed in this section:

• Microsoft Windows Server 2003

• Novell SUSE Linux Enterprise Server (SLES) 10

• Red Hat Enterprise Linux (RHEL) 5

• Sun Solaris 10

Table 1 provides a summary of each OS's licensing and support policy.

Operating system License model Virtualization platforms

Supported Unsupported

Microsoft Windows
Server 2003

Physical server or virtual machine (VM)
running instance

• Microsoft
Virtual Server
2005

• SWsoft
Virtuozzo
3.x/4.x

• VMware ESX
Server 2.5/3.x

• Xen 3.x on
Novell SLES
10

• Citrix
XenServer
3.x/4.x

• Virtual Iron

• Xen on RHEL
5

Novell SUSE Linux
Enterprise Server 10

Physical server
• Xen 3.x on

SLES 10

• Xen 3.x on
RHEL 5

• VMware ESX
Server 2.5/3.x

• VMware GSX
Server 3.2.x

• VMware
Server 1.0

• Microsoft
Virtual Server
2005

• SWsoft
Virtuozzo

• Virtual Iron
4.0

• Xen 3.x on
RHEL 5

• Citrix
XenServer
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Red Hat Enterprise
Linux 5

Physical server or VM running instance
• VMware ESX

Server 2.5/3.x

• Xen 3.x on
RHEL 5

• Microsoft
Virtual Server

• SWsoft
Virtuozzo

• Virtual Iron

• Xen 3.x on
SLES 10

• XenSource

Sun Solaris 10 Physical server (for Solaris containers) or
running instance (for VMs)

• Solaris 10
Containers

• VMware ESX
Server 2.5, 3.x

• Microsoft
Virtual Server

• SWsoft
Virtuozzo

• Virtual Iron

• Xen 3.x on
RHEL 5

• Xen 3.x on
SLES 10

• Citrix
XenServer

Table 1: Operating System Licensing and Support Comparison

All operating system vendors (OSVs) license their products by either VM instance or by physical server. Instance-
based licensing provides a framework in which a single OS license or subscription is tied to a single VM instance.
Physical server-based licensing allows either unlimited or a pre-determined number of VMs to run on a physical
server.

Microsoft Windows Server 2003

Microsoft supports running the Windows Server 2003 OS on the following virtualization platforms:2

• Microsoft Virtual Server 2005

• SWsoft Virtuozzo 3.x

• VMware ESX 2.5 and 3.x

• Xen 3.x on Novell SLES 10

• Citrix XenExpress 3.x/4.x, XenServer 3.x/4.x, and XenEnterprise 3.x/4.x

Microsoft Windows Server 2003 is licensed for virtual environments using a three-tier model:3

• Standard Edition

• Enterprise Edition

• Datacenter Edition

All Windows Server editions rely on a per-server or per-processor licensing model and require organizations to
purchaseclient access licenses (CALs) to access any server instance. Microsoft makes no distinction with its
instance based licensing between a VM and a SWsoft Virtuozzo virtual private server (VPS); partitioned server
OSs (SWsoft) and VMs (i.e., VMware, Microsoft, and Xen) are licensed equally.

Standard Edition
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Windows Server 2003 Standard Edition is licensed per running instance, whether for a physical host or for a VM,
plus the necessary CALs. Note that while each running VM instance would require a Standard Edition server
license, the license itself is assigned to the physical server. The fact that the license is assigned to a physical
server is significant because relocating a Windows Server 2003 VM to a physical server that does not have
adequate licensing would require the organization to transfer the license to the target physical server. Per
Microsoft's server licensing policy, a server license cannot be transferred more than once per 90 days. So once a
license is reassigned to a new physical server in order to facilitate VM relocation, the license cannot be transferred
to another physical server for 90 days.

Enterprise Edition

A Windows Server 2003 Enterprise Edition license permits up to four simultaneously running VMs per physical
host. A fifth running instance can be applied to the physical host to support the management of the VMs, at no
added cost. Like Standard Edition licensing, Enterprise Edition licenses are assigned to a physical server with
CALs required as well.

Datacenter Edition

The number of Windows Server 2003 Datacenter Edition licenses is determined by adding up the number of
physical server CPUs per physical host server. CPU cores are not factored into Datacenter Edition licensing costs,
regardless of the number of cores in a given CPU. Windows Server 2003 Datacenter Edition can be purchased
preloaded on a server from an independent hardware vendor (IHV) or organizations can purchase a Data center
license and apply it to any server within their organizations.

A single Datacenter Edition license allows unlimited VMs to run on a single physical server. Like the Enterprise
and Standard Editions, CALs must also be purchased to meet the expected client workload.

CALs

A CAL is required for each device or user that accesses a given server. In other words, businesses can assign
CALs to a device and anyone using that device is permitted to access Windows Server. Or, they can assign CALs
to users and those users can access Windows Server from any device. Additional information on CALs is
available at the Windows Server Licensing website and Microsoft CAL Suites Site.

The following Microsoft resources provide further detail on Microsoft licensing policies:

• Windows Server Virtualization Calculator

• Licensing Microsoft Windows Server 2003 R2 to Run with Virtualization Technologies.

• Licensing Microsoft Server Products with Virtual Machine Technologies

• Windows Server 2003 R2 Datacenter Edition Changes

• Volume Licensing Product Use Rights

Novell SUSE Linux Enterprise Server 10

Novell officially supports the SUSE Linux Enterprise Server (SLES) 10 OS on the following virtualization

platforms:4

• Xen 3.x on SLES 10

• Xen 3.x on RHEL 5

• VMware ESX Server 2.5/3.x

• VMware GSX Server 3.2.x

• VMware Server 1.0
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The SLES 10 OS is licensed per physical server and allows unlimited VMs on a physical server to run under a

single subscription license.5 Novell's server OS licensing policy can be applied to any virtualization platform that
is supported by Novell.

Additional information on Novell SLES 10 virtualization licensing is available online at the SUSE Linux
Enterprise Server: Virtualization webpage.

Red Hat Enterprise Linux 5

Red Hat currently supports running the Red Hat Enterprise Linux (RHEL) 5 OS on the following virtualization

platforms:6

• Xen 3.x on RHEL 5

• VMware ESX 2.5 or 3.x

The RHEL 5 OS is licensed under the GNU General Public License (GPL). Organizations must purchase
subscriptions to receive support and software updates. RHEL 5 subscription pricing is similar in structure to
Microsoft's Windows Server 2003 licensing model. Red Hat offers a two tier subscription model for its RHEL 5

server product:7

• RHEL Server

• RHEL Server Advanced Platform

Red Hat's subscription tiers are applicable to RHEL VMs running on a Xen 3.x-based RHEL virtualization
platform. When RHEL is run in VMs on other supported virtualization platforms, such as VMware ESX Server
3.0, Red Hat supports the RHEL 5 OS using VM running instance-based entitlements that are sold in quantities of
ten. Red Hat decided to use a different model for licensing VMs that run on non Red Hat virtualization platforms
because it has no technical means of tracking VM counts on platforms that are not its own. Organizations can
maintain offline backup copies of licensed VMs without the need for additional licenses.

RHEL Server

RHEL Server subscriptions are sold per socket pair, so a single RHEL Server subscription can be applied to a one
or two socket server. Servers with more than two physical sockets simply run RHEL Server Advanced Platform.
RHEL Server Advanced Platform supports any number of sockets, and is less than twice the price of RHEL. In
addition to supporting the OS running on the physical server, a RHEL Server subscription can also be applied to
up to four RHEL VMs on the physical server.

RHEL Server Advanced Platform

A RHEL Server Advanced Platform subscription is comparable to a Windows Server 2003 Datacenter license.
Like the Windows Server 2003 Datacenter license, a RHEL Server Advanced Platform subscription can be
applied to an unlimited number of RHEL VMs on the licensed physical host.

The RHEL Server Advanced Platform subscription also includes bundled features that do not come with a RHEL
Server license. Features bundled with the Advanced Platform include:

• Red Hat Global File System (GFS)

• Red Hat Cluster Suite

Further information on RHEL licensing can be found online at the redhat.com | Compare Servers webpage.

Sun Solaris 10
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Sun Microsystems officially supports the Solaris 10 OS when run on the following virtualization platforms:

• Solaris 10 Containers

• VMware ESX 2.5 and 3.x

Sun plans to add official support for Microsoft and Xen-based virtualization platforms in 2008.

Solaris 10 subscriptions are managed differently for OS virtualization using Solaris Containers than with host-

based server virtualization using VMware ESX Server.8 A single Solaris 10 subscription can be applied to an
unlimited number of Solaris Containers running on a single physical server.

Solaris 10 subscriptions are OS instance based, so when Solaris 10 is installed inside a VM, each VM would need
a Solaris 10 subscription. For example, eight Solaris 10 VMs would require eight Solaris 10 subscriptions. Since
subscriptions are allocated to OS instances, VMs can be moved to physical servers at will without penalty. Sun
also offers bulk discounts for organizations that require several Solaris 10 subscriptions.

Management Application Licensing
Research for this report included a detailed look at virtualization licensing and support from the following
management application vendors:

• CA

• HP

• IBM

• Microsoft

• Novell

• Opsware

• Sun Microsystems

• Symantec

Table 2 summarizes the virtualization licensing and support practices of the previously listed management
application vendors.

Vendor and application License model Virtualization platforms

Supported Unsupporte
d

CA

1 ARCserve
Backup

2 Unicenter

Physical server (per physical
CPU)

• Microsoft Virtual Server
2005

• Solaris 10
Containers/Zones

• VMware ESX Server
2.5/3.x

• SWsoft
Virtuozzo

• Virtual
Iron

• Xen on
RHEL 5
or SLES
10

• Citrix
XenServer

HP Physical server
• Microsoft Virtual Server

2005

• VMware ESX Server
2.5/3.x

• SWsoft
Virtuozzo

• Virtual
Iron
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1 ProLiant
Essentials Virtual
Machine
Management
Pack

• Xen on
RHEL 5
or SLES
10

• Citrix
XenServer

HP

1 OpenView
Operations 7.5
for Windows

Managed instance (physical or
virtual)

• Microsoft Virtual Server
2005

• VMware ESX Server
2.5/3.x

• SWsoft
Virtuozzo

• Virtual
Iron

• Xen on
RHEL 5
or SLES
10

• Citrix
XenServer

IBM

1 Tivoli Storage
Manager

2 Tivoli
Configuration
Manager

Processor Value Unit (PVU)
• Microsoft Virtual Server

2005

• Sun Solaris 10
Containers

• VMware ESX Server
2.5/3.x, GSX Server,
Server 1.x

• SWsoft
Virtuozzo

• Virtual
Iron

• Xen on
RHEL 5
or SLES
10

• Citrix
XenServer

Microsoft

1

Physical Server (enterprise
license) or VM instance (standard
license)

• Microsoft Virtual Server
2005

• SWsoft Virtuozzo
3.x/4.x

• VMware ESX Server
2.5/3.x

• Xen 3.x on Novell
SLES 10

• Citrix XenExpress,
XenServer, or
XenEnterprise 3.x/4.x

• Virtual
Iron

• Xen on
RHEL 5

Novell

1 ZENworks
Orchestrator

Physical server CPU socket
• Xen 3.x on SLES 10

• Xen 3.x on RHEL 5

• VMware ESX Server
2.5/3.x

• VMware GSX Server
3.2.x

• VMware Server 1.0

• Microsoft
Virtual
Server
2005

• SWsoft
Virtuozzo

• Virtual
Iron

• Xen 3.x
on RHEL
5

• Citrix
XenServer
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Opsware

1 Server
Automation
System

Managed instance (physical or
virtual)

• Sun Solaris 10
Containers/Zones

• VMware ESX 3.0.x

• Xen 3.x on RHEL 5

• Microsoft
Virtual
Server
2005

• SWsoft
Virtuozzo

• Virtual
Iron

• Xen 3.x
on SLES
10

• Citrix
XenServer

Sun

1

OS instance
• Solaris 10 Containers

• VMware ESX Server
2.5/3.x

• Microsoft
Virtual
Server

• SWsoft
Virtuozzo

• Virtual
Iron

• Xen 3.x
on RHEL
5

• Xen 3.x
on SLES
10

• Citrix
XenServer

Symantec

1 Veritas
NetBackup

2 Veritas Storage
Foundation

Varies by product (physical
server, running instance)

• Microsoft Virtual Server

• VMware ESX Server
2.5/3.x

• Citrix XenServer 3.x/4.x

• SWsoft
Virtuozzo

• Virtual
Iron

• Xen 3.x
on RHEL
5

• Xen 3.x
on SLES
10

Table 2: Management Application Licensing and Support Comparison

CA

CA management products, including ARCserve Backup and Unicenter, are supported on the following
virtualization platforms:

• Microsoft Virtual Server 2005

• Sun Solaris 10 Containers

• VMware ESX Server 2.5/3.x
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Both ARCserve Backup and Unicenter are licensed per managed physical host CPU. CA licensing allows

unlimited VMs to run CA products under licenses assigned to a physical host.9

HP

HP management applications are currently supported on the following virtualization platforms:10

• Microsoft Virtual Server 2005

• VMware ESX Server 2.5/3.x

The ProLiant Essentials Virtual Machine Management Pack is licensed per physical server, allowing for

management of unlimited VMs per licensed physical server.11

HP OpenView is licensed per managed instance. Each managed instance, whether physical or virtual, requires a

separate license.12

IBM

IBM management applications are currently supported on the following virtualization platforms:13

• Microsoft Virtual Server 2005

• Sun Solaris 10 Containers

• VMware ESX Server 2.5/3.x, GSX Server 2.x, and Server 1.x

IBM applications are licensed using IBM's PVU metric. The PVU is determined by the physical characteristics of
the server in which the application resides. Physical characteristics include:

• Server model

• Number of CPUs

• Number of CPU cores

Each IBM application has a unique price per value unit. Application licensing cost is determined by multiplying
the application price per value unit by the physical server's PVU value.

Additional information on the IBM PVU licensing metric is available at the IBM PVU resources webpage.

IBM management applications such as Tivoli Storage Manager and Tivoli Configuration Manager rely on PVU-
based pricing.

Microsoft

Microsoft System Center supports the management of both physical hosts and VMs running on the following
virtualization platforms:

• Microsoft Virtual Server 2005

• SWsoft Virtuozzo 3.x/4.x

• VMware ESX Server 2.5/3.x

• Xen 3.x on Novell SLES 10

• Citrix XenServer 3.x/4.x

Microsoft requires management licenses for both server and client devices for each of its enterprise management
products:
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• Configuration Manager 2007
• Data Protection Manager 2007

• Operations Manager 2007

• Virtual Machine Manager

For server management, licenses must be acquired for each physical and virtual OS environment. System Center
Server Management Standard simplifies purchase by providing one stock keeping unit (SKU) that permits either a
physical host or VM to be managed by the first three products above. System Center Server Management Suite
Enterprise provides further simplicity and license management ease by allowing the management of all VMs and
the physical host for all four products listed above. All System Center management licenses are assigned to a

single device.14

Additional information on System Center Server Management Suite licensing is available on the Microsoft.com
webpage “How to Buy the System Center Server Management License Suites.”

Novell

Novell's popular management tool, ZENworks Orchestrator, currently supports VM instances running on the
following virtualization platforms:

• Xen 3.x on SLES 10

• Xen 3.x on RHEL 5

• VMware ESX Server 2.5/3.x

• VMware GSX Server 3.2.x

• VMware Server 1.x

Novell ZENworks Orchestrator agents are licensed per physical server CPU socket. A ZENworks Orchestrator
agent license assigned to a physical server allows unlimited VMs residing on the physical server use of the

license.15

Additional information on ZENworks Orchestrator is available at the Novell.com ZENworks Orchestrator
website.

Opsware

Opsware management applications are currently supported on the following virtualization platforms:16

• Sun Solaris 10 Containers/Zones

• VMware ESX 3.0.x

• Xen 3.x on RHEL 5

Opsware Server Automation System is licensed per managed instance. Each physical server, VM, or container
managed by Server Automation System requires a separate license.

Sun Microsystems

Sun Management Center supports VMs or containers on the following virtualization platforms:

• Solaris 10 Containers

• VMware ESX Server 2.5/3.x
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Sun Management Center agent subscriptions are offered per OS instance. Each OS managed by Sun Management

Center requires a separate subscription.17 Since Solaris Containers partition a single OS, an unlimited number of
containers on a single shared OS could be managed using a Management Center agent.

Symantec

Symantec management applications are supported on the following virtualization platforms:18

• Microsoft Virtual Server

• VMware ESX Server 2.5/3.x

• Citrix XenServer 3.x/4.x

Symantec licensing varies by product. For example, NetBackup 6.5 licenses Windows and Linux standard file
system backup client per physical host. The file system backup client licensed for a physical server can be applied
to the file system backup agents on all VMs on that server. Application and database agents are licensed per tiered
physical server. A license must be purchased for each unique application/database and OS combination on that
server.

Storage Foundation for Windows is licensed per physical server, with VM instance restrictions in line with the
Microsoft application licensing model. Storage Foundation for Windows Standard or Web Edition is restricted to
one VM per physical server. A Storage Foundation for Windows Enterprise license can be applied to up to four
VMs on a single physical server. The Storage Foundation for Windows Data Center license can be applied to
unlimited VMs on a single physical server.

Client-Server Application and Middleware Licensing
The following enterprise client-server application vendors were evaluated for this report:

• BEA Systems

• Citrix Systems

• IBM

• Microsoft

• Novell

• Oracle

• Red Hat

• SAP

• Sun Microsystems

Table 3 summarizes the virtualization licensing and support framework used by each client-server application
vendor covered in this section.

Vendor and
application

License model Virtualization platforms

Supported Unsupported

BEA Virtual instance
• VMware ESX Server 3.x • Microsoft

Virtual
Server
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1 Web
Logi
c
Serv
er
Virtu
al
Editi
on

• Sun Solaris
10
Containers/
Zones

• SWsoft
Virtuozzo

• Virtual Iron

• Xen on
RHEL 5 or
SLES 10

• Citrix
XenServer

Citrix

1 Prese
ntati
on
Serv
er

Concurrent client connections
• Microsoft Virtual Server

2005

• VMware ESX Server
2.x/3.x

• VMware GSX Server 2

• VMware Server 1.x

• SWsoft
Virtuozzo

• Virtual Iron

• Xen on
RHEL 5 or
SLES 10

• Citrix
XenServer

IBM

1 Web
Sphe
re

2 DB2
9

Physical server PVU
• Microsoft Virtual Server

2005

• Sun Solaris 10
Containers/Zones

• VMware ESX Server
2.5/3.x, GSX Server, and
Server 1.x

• SWsoft
Virtuozzo

• Virtual Iron

• Xen on
RHEL 5 or
SLES 10

• Citrix
XenServer

IBM

1 Lotu
s
Dom
ino 8

Physical server PVU + client seats
• Microsoft Virtual Server

2005

• Sun Solaris 10
Containers/Zones

• VMware ESX Server
2.5/3.x, GSX Server, and
Server 1.x

• SWsoft
Virtuozzo

• Virtual Iron

• Xen on
RHEL 5 or
SLES 10

• Citrix
XenServer

Microsoft

1 Exch
ange
Serv
er

2 SQL
Serv
er

Physical server (enterprise license) or
VM running instance (standard license) +
CAL

• Microsoft Virtual Server
2005

• SWsoft Virtuozzo 3.x/4.x

• VMware ESX Server
2.5/3.x

• Xen 3.x on Novell SLES
10

• Citrix XenServer
XenExpress and
XenEnterprise 3.x/4.x

• Virtual Iron

• Xen on
RHEL 5

Novell VM running instance
• Xen 3.x on SLES 10

• Xen 3.x on RHEL 5

• Microsoft
Virtual
Server 2005

42

BURTON GROUP 7090 Union Park Center Suite 200 Midvale · Utah 84047 · P 801.566.2880 · F 801.566.3611 · www.burtongroup.com



1 Grou
pWis
e

• VMware ESX Server
2.5/3.x

• VMware GSX Server 3.2.x

• VMware Server 1.0

• SWsoft
Virtuozzo

• Virtual Iron

• Xen 3.x on
RHEL 5

• Citrix
XenServer

Oracle

1 Data
base
11g

Physical server
• Solaris 10

Containers/Zones

• Oracle VM

• Microsoft
Virtual
Server 2005

• SWsoft
Virtuozzo

• Virtual Iron

• VMware

• Xen 3.x on
RHEL 5 or
SLES 10

• Citrix
XenServer

Red Hat

1 Certi
ficat
e
Syste
m

2 Dire
ctory
Serv
er

VM running instance
• VMware ESX Server

2.5/3.x

• Xen 3.x on RHEL 5

• Microsoft
Virtual
Server

• Solaris 10
Containers
/Zones

• SWsoft
Virtuozzo

• Virtual Iron

• Xen 3.x on
SLES 10

• Citrix
XenServer

Red Hat

1 JBos
s

Physical server CPU socket
• VMware ESX Server

2.5/3.x

• Xen 3.x on RHEL 5

• Microsoft
Virtual
Server

• Solaris 10
Containers
/Zones

• SWsoft
Virtuozzo

• Virtual Iron

• Xen 3.x on
SLES 10

• Citrix
XenServer

SAP Per user seat
• VMware ESX Server

2.5/3.x (with Linux or
Solaris guest OS)

• Microsoft
Virtual
Server

43

BURTON GROUP 7090 Union Park Center Suite 200 Midvale · Utah 84047 · P 801.566.2880 · F 801.566.3611 · www.burtongroup.com



1 Busi
ness
Suite

• Solaris 10 Containers
/Zones

• SWsoft
Virtuozzo

• Virtual Iron

• Xen 3.x on
RHEL 5

• Xen 3.x on
SLES 10

• Citrix
XenServer

Sun

1 Java
Syste
m
Mess
agin
g
Serv
er

Per user seat
• VMware ESX Server

2.5/3.x

• Solaris 10
Containers/Zones

• Microsoft
Virtual
Server

• SWsoft
Virtuozzo

• Virtual Iron

• Xen 3.x on
RHEL 5

• Xen 3.x on
SLES 10

• Citrix
XenServer

Table 3: Client-Server and Middleware Application Licensing and Support Comparison

BEA Systems

BEA applications are currently supported on VMware ESX Server 3.x. BEA WebLogic Server Virtual Edition is
licensed per VM running instance.

Additional information on WebLogic Server Virtual Edition and Liquid VM is available at www.bea.com.

Citrix Systems

Citrix Presentation Server is supported on the following virtualization platforms:19

• VMware ESX Server 2.x/3.x

• VMware GSX Server 2

• VMware Server 1.x

• Microsoft Virtual Server 2005

Presentation Server is licensed by concurrent user connections,20 so there is no difference in how licensing is
calculated for physical or virtual environments. Concurrent user connections are tracked by the Citrix License
Server, which must be deployed along with Presentation Server. When a user connects to Presentation Server, a
license is checked out. When the user disconnects, the license is checked out and in turn available for use by
another user.

More information on Citrix licensing is available at the Citrix Licensing Information webpage.

IBM
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IBM client-server and middleware applications are currently supported on the following virtualization platforms:
13

• Microsoft Virtual Server 2005

• Sun Solaris 10 Containers/Zones

• VMware ESX Server 2.5/3.x, GSX Server, and Server 1.x

Middleware Application Licensing

IBM middleware applications such as WebSphere are licensed using IBM's PVU metric. The PVU is determined
by the physical characteristics of the server in which the application resides. Physical characteristics include:

• Server model

• Number of CPUs

• Number of CPU cores

Each IBM middleware application has a unique price per value unit. Application licensing cost is determined by
multiplying the application price per value unit by the physical system's total PVU. Software partitions such as
Solaris Containers that provide the capability to restrict physical CPU usage via hard caps receive a PVU based
on the maximum number of CPU cores that are accessible to the container. VMs residing on host-based server
virtualization platforms such as VMware, Xen, and Microsoft receive an assigned PVU based on their physical
hosts' CPU characteristics and not the virtual CPU configuration of the VM itself.

Additional information on the IBM PVU licensing metric is available at the IBM PVU resources webpage.

Client-Server Application Licensing

IBM client-server applications are licensed per user or in combination with a server PVU. For example, Lotus

Domino 8 is licensed by physical server PVU and by the number of client seats.21

Microsoft

Microsoft Exchange Server 2007 and SQL Server 2005 are supported on the following virtualization platforms:

• Microsoft Virtual Server 2005

• SWsoft Virtuozzo 3.x/4.x

• VMware ESX Server 2.5/3.x

• Xen 3.x on Novell SLES 10

• Citrix XenServer XenExpress and XenEnterprise 3.x/4.x

Both products are licensed per running instance but SQL Server is also licensed per processor. Specific licensing
terms for each application are covered in the next two sections.

Exchange Server 2007

Exchange Server 2007 is licensed per OS environment (physical or virtual) plus CALs.22 Each VM running
Exchange 2007 would require a separate server license, as no physical server-based bulk licensing programs are
available for Microsoft Exchange Server 2007. A CAL is required for each user or device that accesses the
Exchange server.

Additional information on Exchange Server 2007 licensing is available at the Exchange Server 2007 licensing
webpage “Exchange Server 2007: Platforms, Editions, and Versions.”
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SQL Server 2005

SQL Server 2005 is licensed per server plus CALs or per processor, depending on what makes the most sense for
an organization's deployment. Per processor licensing allows an unlimited number of devices or users to access
the server and thus CALs are unnecessary when per processor licensing is used.

Standard Edition licenses in Server/CAL permit running any number of instances at a time on a single physical
host or VM. Under Server/CAL, SQL Enterprise Edition licenses can be purchased for a physical server, allowing
a running instance on the physical host and an unlimited number of SQL Server 2005 running instances on all
VMs on the physical host.

Per processor licensing only requires licenses for each physical processor for applications running on the physical
host and for each virtual processor an application uses within a VM. For example, if an organization wants to use
per processor licensing for a VM running SQL Server 2005 Standard Edition using a single virtual CPU, a single
per processor license is required even if the server has two physical processors. The physical processors don't
need to be counted for instances running in VMs. If an organization wanted to run SQL Server Standard Edition
on a physical host instead, each physical processor would need to be licensed and in this case two per processor
licenses would be required. In both cases above, SQL Server licensing permits running multiple instances in the
licensed physical or virtual operating environment. Using SQL Server 2005 Enterprise Edition instead would
allow the organization to deploy an unlimited number of SQL Server 2005 VMs on the two-way physical server.

The Server/CAL licensing model is similar to the per-processor model in that an organization can purchase an
Enterprise Edition license and cover all VMs on a single physical server. Note that with Server/CAL licensing, the
organization would also have to purchase enough CALs for each device or user accessing the server software.

Additional information on SQL Server 2005 virtualization-specific licensing is available at the Microsoft “
Microsoft SQL Server: Virtualization and Multi-Instancing” Webpage.

Novell

Novell GroupWise currently supports the following virtualization platforms:

• Xen 3.x on SLES 10

• Xen 3.x on RHEL 5

• VMware ESX Server 2.5/3.x

• VMware GSX Server 3.2.x

• VMware Server 1.x

GroupWise is licensed per user.23 Physical or virtual server hardware has no impact on GroupWise licensing.

Oracle

Oracle Database 11g is currently supported on Solaris 10 Containers and on Oracle VM. No other x86
virtualization platforms are officially supported by Oracle. Solaris 10 containers must use hard CPU caps in order
to define licensing per container. Hard CPU caps define the maximum number of physical CPUs that may be
accessed by an individual container. Container licensing is determined by the maximum number of physical CPUs

available under the container's hard CPU cap.24

Red Hat

Red Hat applications are supported on the following virtualization platforms:

• VMware ESX Server 2.5/3.x

• Xen 3.x on RHEL 5
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The Red Hat Certificate System and Directory Service applications are licensed by running instance (physical or

virtual).25

JBoss Enterprise Middleware subscriptions are priced per physical server CPU socket. JBoss subscriptions are
sold in 4 CPU or 32 CPU units. A 32 CPU unit subscription can be split as needed across several physical servers.

SAP

The SAP Business Suite includes the following applications:26

• Resource Planning (SAP ERP)

• NetWeaver Business Intelligence Suite (SAP BI)

• Customer Relationship Management (SAP CRM)

• Supply Chain Management (SAP SCM)

• Supplier Relationship Management (SAP SRM)

• Human Resource Management Systems (SAP HRMS)

• Product Life Cycle Management (SAP PLM)

• Exchange Infrastructure (XI)

• Portal (EP)

• SAP Knowledge Warehouse (KW)

SAP Business Suite applications are supported on VMware ESX Server 2.5/3.x virtualization platforms.

SAP applications are licensed per user seat. SAP licenses were historically tied to server hardware, which was not
feasible in virtualized environments because of hardware emulation and VM portability requirements. To
accommodate licensing for VMs, SAP reengineered its application licensing so that it is tied to its system's logical

Internet Protocol (IP) address. License compliance is tracked and verified using the SAP License Server.27

Additional information on SAP application integration with virtualization platforms is available at the “
Virtualization at SAP” webpage.

Sun Microsystems

The Sun Java System Messaging Server is supported on the following virtualization platforms:

• VMware ESX Server 2.5/3.x

• Solaris 10 Containers

Java Messaging Server subscriptions are licensed per user (minimum 1,000 users), with no additional licensing
fees required for the application.
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Conclusion

Today, most applications can efficiently run inside virtual machines (VMs), and application vendors have a
responsibility to develop licensing and support policies offering virtualization compatibility without the expense
of added management total cost of ownership (TCO). Licensing metrics that restrict VM mobility or are unusually
cumbersome in determining compliance negatively impact information technology (IT) operations and should be
avoided. Many vendors have demonstrated virtualization licensing and support leadership across all classes of
software and there is no reason why the rest of the industry cannot follow their lead.
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