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Executive Summary

To potential Merrill Lynch investors in VMware:

VMWare, currently the leader in server virtualization technology (software that enables running multiple operating systems simultaneously on the same server) faces difficult decisions that will affect its success in the long term and in turn its stock price.  The rapidly growing company with an average growth rate of 80% per year employs 3,000 people and will reach revenues of $1 billion in 2007.   VMWare’s core ESX server product undermines Microsoft’s position of being the interface with Wintel hardware through its Windows OS.  What was originally a collaborative relationship between VMware and Microsoft has progressively soured and within 90 days, Microsoft is scheduled to challenge VMWare’s dominant market position with the release of a free bundling of its free virtualization software termed Hyper-V with Windows Server 2008.  In light of the changing dynamics within the server virtualization space, VMware can adopt one of two strategic paths – 1) continue to focus on core virtualization leadership or 2) open virtualization standards and move up the value chain by offering an umbrella of solutions on top of a commoditized core virtualization platform.  Merrill Lynch does not believe VMware can sustain long-term profitability by adoption option 1.  If VMware commits to this path, then it is recommended that Merrill Lynch clients sell shares of the company.  On the other hand, Merrill Lynch believes that VMware could obtain and protect a highly profitable position if it commits to option 2.  If that were the case, then it is recommended Merrill Lynch clients purchase shares in the company.

I. Introduction

We at Merrill Lynch hope to provide our clients with the knowledge required to make an educated decision on whether to invest in VMware.  In order to reach this goal, we will 

· Define virtualization 
· Give background information on VMware and the evolution of the virtualization market 
· Explain the strategic decisions facing VMware 
· Make investment recommendations based on the company’s decisions. 
This report is not an exhaustive analysis of VMware but will hopefully be valuable in framing the key strategic issues facing the company and in guiding the investment decision making process.
II. Defining Virtualization

Virtualization technology makes it possible to run multiple operating systems (OS) simultaneously on the same physical machine.  (Although virtualization has many definitions in computing, for the purpose of this paper we consider only two related types of technologies.)
In a hosted virtual machine, software called a virtual machine manager runs on top of the host operating system.  The virtual machine manager allows additional operating systems (guest OSs) to run alongside the host machine by making the guest OSs believe they control of the hardware.
  Operating system virtualization is illustrated in figure 1.
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Figure 1 – operating system virtualization

With hypervisor virtualization, rather than the host OS controlling the hardware, virtualization software called a hypervisor runs directly on the hardware.  Every OS is installed on top of and interfaces with the hardware through the hypervisor.
  Hypervisor virtualization is illustrated in figure 2.
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Figure 2 – hypervisor virtualization

III. Benefits of virtualization
The immediate value of virtualization to an IT department, and the one most relevant to this analysis, is that it eliminates the need to have one physical computer for every instance of an operating system.  This is particularly important in data centers, which need to keep programs in environments isolated from one another for security purposes.  For example, a data center that wants to keep ten programs running separately would need ten separate servers if it does not employ virtualization.  Each server may only be running at a maximum of 20% of its capacity.  In this case, by employing virtualization, the data center could consolidate its servers to two, each with five virtual machines running five instances of the operating system and program.  Another key value to virtualization is that the same machine can run more than one type of OS.  A data center that needs to run applications in Windows and some in Linux can now run them on the same machine.

IV. VMware – Its History and Current State
Though virtualization technology has existed since the 1960s when IBM first started allowing time-sharing on mainframes, it was not until 1998 that virtualization was applied to standards-based systems. 
  In this year, VMware was founded on the core idea that virtualization offered a solution to the “underutilization, high management cost, and system vulnerability” of Intel-based servers.” 
  Early that year the company was able to prove their concept with an operating system virtualization approach (figure 1), and later in 1998 they introduced the first PC hypervisor (in this case, for a workstation).  In 2003, VMware was acquired by EMC for $635M.

Today VMware employs 3,000 employees in 39 offices worldwide.  Its revenue has grown from $219M in 2004 to $704M in 2006 at an 80% average rate per year, and its revenue in the first three quarters in 2007 totaled $914M.

VMware has two primary products for servers: ESX Server and VMware GSX Server.  ESX Server is VMware’s enterprise-class virtualization solution; VMware GSX Server is free.
  VMware also offers a bundle called Virtual Infrastructure 3, which includes ESX Server and additional software to make migration easier and more reliable.
  

V. VMware’s place in the value chain

Absent virtualization, the basic value chain in the hardware-software business for business server use, represented in figure 3 on the left, is that Intel provides CPUs, Microsoft provides the operating system Windows, and software companies provide applications that work on Windows.  These elements are integrated by original equipment manufacturers (OEMs) and sold to business users.
  The key relationship to observe in this value chain is between Microsoft’s Windows OS and other software providers (which include Microsoft also).  Software must be Windows-compatible to work, so Microsoft has a lot of power in this value chain. 

Figure 3 – value chain before and with virtualization

With virtualization, the value chain changes significantly (figure 3, on the right).  Instead of needing Windows compatibility, software compatible with any OS that runs on Intel chips can be run simultaneously on the same machine through the hypervisor.  In the short term, most of VMware’s current adopters are more interested in server consolidation than in running multiple OSs on the same machine, so OS1, OS2, and OS3 in figure 3 on the right may still all be Windows, so Microsoft is not threatened.  In the medium to long term, however, it is less important that software play well with Windows, so long as it can run on an OS that works with the Intel architecture.  Thus in the medium to long term, OS1 might be Windows, OS2 might be Linux, and OS3 might be Solaris.  This threatens Microsoft, because it effectively diminishes Windows’ leverage and ecosystem value, because Windows is no longer a choke point.

VI. Evolution of Virtualization Market
The progression of server virtualization software can be segmented into two time periods: the early (VMware in a Greenfield Market) and late (Attacker’s Advantage in the Virtualization Market) markets, followed with predictions for the future market.
a. Early Market: VMware in a Greenfield Market (2001-2004)

VMware was the pioneer and the only player in the virtualization market when it launched its first generation of server virtualization products in 2001.
  On one hand, VMware faced the challenge of educating the new product concept to the market to commercialize its products; on the other hand, VMware had the first mover advantage because imitation from its competitors was hard and therefore slow, and the imitation costs for its competitors were almost as much as the product’s market value given the nature of the software market.

· Agreement with incumbent for use of their complementary assets

As the inventor of the virtualization solutions for x86-based Servers, VMware at the earlier stage viewed incumbents through the lens of collaboration instead of competition.  In March 2000, VMware announced an OEM distribution agreement with Microsoft, allowing its customers to purchase several versions of the Windows OS pre-installed on a virtual machine.
  As a result, VMware was able to leverage Windows OS’s installed base to publicize its products more quickly and to a broader base, and offer early adopters a total solution with bundled Windows OS.

The market trends also favored VMware after the dot-com crash.  First, the ensuing reduction in IT budgets increased demand for VMware virtualization products as the major benefit of virtualization is the ability to consolidate x86-based servers in data centers.  Instead of investing in new server hardware, enterprises used virtualization to consolidate x86-based servers and deployed virtual machines.  Second, the demand for server capacity continued to expand despite the cost pressures.  Taking advantage of those trends, VMware was able to price ESX Server equivalent to the price of a physical server, rather than a typical OS. 

In August 2002, one month after the expiration of the OEM contract, a press report characterized Microsoft as “extremely reluctant to promote a stronger relationship with VMware.”
  After VMware officially rejected Microsoft’s advances in November 2002, Microsoft announced its intent to enter the virtualization market by acquiring the Virtual PC assets made by Connectix in February 2003.
b. Late market: Attacker’s Advantage in the Virtualization Market (2005 - present)

Although early on Microsoft may have been a slow mover in the virtualization field, perhaps by virtue of its fear that virtualization technology would undermine or marginalize the value of its core business, the Windows OS
, competition entered a new stage when Microsoft released a beta version of the acquired product from Connectix and renamed it Virtual Server.  Late to the market, Microsoft released Virtual Server R2 as free download in April 2006,
 with the attempt to commoditize the market.  VMware also made its VMware GSX Server free earlier that year.
  Microsoft and VMware’s decisions to give away virtualization software for free increased the number of adopters and reflected the intensity of the competition between the companies.  This competition further motivated VMware’s focus on several key factors for success.

· Network effect

Earlier VMware had entered the desktop market.  VMware workstation, a paid product, allowed users to create and manipulate virtual machines, whereas another product, VMware Player could open virtual machines created with software from either VMware or Microsoft.  Analogous to Adobe’s Acrobat Writer and Reader business model, VMware Player was made free by VMware in 2005.  VMware hoped that this combination would enable it to expand its virtualization platform into new markets.

· APIs and Standards

VMware had elected to make its APIs proprietary but available to any developer.  By mid-2005, enough market interest had developed around virtualization technology to prompt VMware to pursue standardization efforts for its technology.  In August 2005, the company announced that it would work with industry leaders to advance open virtualization standards.  Toward that end, it released three parts of its software interface: the Virtual Machine Interface (VMI), the Virtual Machine Disk (VMDK) format, and Management Interface.
  With the availability of VMware’s APIs and the implementation of standards, the development communities were encouraged to create complements to VMware and thus help VMware promote adoption of its products.

· Partner Ecosystem

VMware had developed programs to assist technology partners with the information, tools, and other resources that they needed to serve customers and developers.  For example, VMware Technology Network (VMTN) supports partner-developed “virtual appliances”.   Individual Software Vendors (ISV) can post virtual appliances
 on the VMTN.net for customers to download and deploy.  VMware promotes hundreds of such downloads at its Virtual Appliance Marketplace, where customers can download and run Linux desktops, VPNs, firewalls, and intranet collaboration sites.  All of these downloads run Linux, BSD, or other free OSs, as well as free applications such as MySQL and Apache.  VMware regularly holds contests and rewards to incent ISVs to create virtual appliances.  These ISV partners are encouraged not only to create virtual appliances but also to develop solutions around VMware.  As a result, these ISVs had also invested in advertising on VMware’s products, creating VMware ecosystem.

c. Current Market: The Microsoft Major Offensive
In less than 90 days, Microsoft is scheduled to release its free bundling of its hypervisor termed Hyper-V with Windows Server 2008 (Microsoft believes, not surprisingly, that virtualization is “an intrinsic feature of the OS.”)
  The company’s decision is a major threat to VMware’s 55% market share and its ability to sell its products at a $3,750~$5,750 range.
  There are several reasons for this threat.
First, Microsoft, by far the dominant provider of operating systems, is well suited to making a seamless coupling between the virtualization layer (referred to as the hypervisor) and the operating system.  Consequently, it would be able to provide a technologically superior virtualization offering bundled with the operating system.  Furthermore, Microsoft may choose to provide a virtualization offering that is tightly integrated with its Windows operating system, effectively blurring the distinction between operating system and the hypervisor. The success of this strategy would allow Microsoft to control the direction of virtualization technology and make Microsoft the de-facto standard in virtualization. 
Second, the large installed base of the MS Window operating systems and Microsoft’s bargaining power over the OEM’s makes it easier for Microsoft to promote, market, and sell its solution over other competing products.  VMware is thus faced with an interesting dilemma. On the one hand, the threat of Microsoft looms. And if history is any indicator, this is a threat that should never be taken lightly. On the other hand, a large number of other vendors have announced plans to provide virtualization solutions (including Oracle, Citrix and a number of open-source initiatives)
. As a result, even a failure by Microsoft to penetrate the virtualization market will likely lead to increased competition and diminished profitability. Neither is a desirable outcome from VMware’s perspective. 

VII. Strategic Alternatives for VMware
The threats posed by Microsoft and other vendors to VMware cannot be understated.  VMware has two strategic paths to choose from in its quest to capture the same (if not more) value in the value chain – 1) Long-term focus on hypervisor leadership or 2) moving up the value chain.

STRATEGIC OPTION #1 (Long-Term Focus Remains on Hypervisor Leadership)
Strategic option #1 includes two main components: alliances with OEMs and alliances with CPU providers.
· Alliances with OEMs

OEMs such as Dell and HP have been long pressed by near monopoly OS and CPU provider such as Microsoft and Intel.  Adding the benefits brought by virtualization into OEMs’ existing offerings will increase their original value.  For example, rather than competing their hardware boxes on prices, OEMs will be able to increase the value and the margin of their server boxes by embedding virtualization solutions into their boxes, considering the fact that the customers currently give very high values to virtualization and are willing to pay as high as at $3,750~$5,750 range for VMware’s virtualization products.  VMware could license their solutions to the OEMs or more aggressively create customized virtualization solutions for selected OEMs.  Further, VMware’s core competence of virtualization software development would be more complimentary with the OEMs in situations where OEMs do not have their own investments in software development and business.

· Alliances with CPU Providers

CPU providers such as Intel and AMD have been seeking opportunities to uphold the value of their CPUs.  Since virtualization software development is by nature different from the silicon business but at the same time the virtualization feature could add much value to the CPU, it makes virtualization attractive to CPU providers to increase their margins and to maintain their controls in the value chain.  VMware could take advantage of its core competence and invest in embedding its hypervisor into CPUs, creating premium, highly functional CPUs for high-end servers.

STRATEGIC OPTION #2 (Moving Up the Value Chain)
Strategic option #2 includes facilitating the commoditization of the hypervisor, forging strategic partnerships with independent software vendors to facilitate proliferation, and develop innovative complementary products for use in virtualized data centers.

· Facilitate commoditization of the hypervisor

Another path could be one in which VMware chooses to forge an open set of standards for virtualization and its associated component pieces. While this will likely promote entry by other firms with competing products, the decision would make it harder for Microsoft to choose its own path to virtualization and force the company to provide virtualization solutions compatible with industry standards. The open standards and competing products would also result in complementary searches for other uses of virtualization and increase diffusion of virtualization in enterprise IT data centers.
· Forge strategic partnerships with independent software vendors to facilitate proliferation

By opening up virtualization standards and providing APIs (application programmer interfaces) to its software, VMware could make it possible for other software companies to develop and customize their applications optimized for virtualized environments. Not only would this increase the diffusion of virtualization but also provide opportunities for other software providers to differentiate their products from competing offerings.
· Develop innovative complementary products for use in virtualized data centers

Most data centers currently deploy virtualization as a means to consolidate their servers and improve resource utilization. While server consolidation will continue to be an important driver, further proliferation will require additional use cases for virtualization beyond the traditional server consolidation.  VMware could leverage its leadership in virtualization technologies to develop an additional set of complementary software and services that will allow customers to use virtualization for a wider variety of needs (Figure 4). Software that allows customers to manage, deploy and upgrade their infrastructure is one area that will become increasing important as enterprises move to large-scale roll-outs of virtualization solutions. Another area of potential interest to data center might be business continuity solutions based on virtualized infrastructure. 

In summary, this strategic alternative attempts to drive proliferation of virtualization through the adoption of open standards and partnerships with key players in the value chain. This will inevitably lead to the commoditization of core virtualization technologies (currently the source of VMware’s profits). Therefore VMware will need to find alternative revenue sources. One way VMware can do it that is to leverage its core competency in this space to develop and market a set of software services and solutions that build on the convergence of virtualization technologies in the data-center. These premium services and products built on top of open virtualization standards will provide customers with valuable additional capabilities and provide an important source of differentiation for VMware that will hard for competitors to replicate.
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Figure 4 – Innovative Complementary Solutions
VIII. Investment Recommendations Based on VMware Strategic Decisions
While the market for Virtualization has enjoyed exponential growth in the recent years, significant uncertainty remains on the trajectory and final form this promising technology will take. Since the VMware IPO, a large number of firms have announced competing initiatives in the virtualization space. Although VMware has a significant first-mover advantage, we feel increased competition from other well capitalized competitors will likely result in the commoditization of core virtualization technologies and erode margins in the near to medium term. To maintain and grow profitability, VMware will need to expand its product portfolio and position itself as a premium provider of software and services that expand the scope and value of virtualization for customers while concurrently pushing for open-standards in virtualization to neutralize the impending threat of Microsoft.
Therefore, if VMware commits to Strategic Alternative #1, we would recommend Merrill Lynch investors sell shares of the company since this path is unsustainable.  However, if VMware shows indications that in the long-term its focus is on commoditizing the hypervisor and moving up the value chain (thus adopting Strategic Alternative #2), we would recommend Merrill Lynch investors purchase shares of the company.  We believe that given VMware’s brand and core competencies that the company could obtain and protect an extremely profitable position as umbrella provider of premium virtualization solutions.
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� Of course this is a simplification.  A similar value chain can be drawn replacing Microsoft with Linux.


� Like Microsoft Virtual Server, VMware Server (formerly GSX Server) uses the “hosted virtual machine” approach, whereas ESX Server runs as a “hypervisor”, which has direct access to hardware resources and is believed to be more efficient, more robust, and more scalable than a hosted architecture.


� Virtual appliance is a pre-installed, configured application & OS environment contained within a VM.
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