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Executive Summary 

Deploying desktop virtualization challenges the IT infrastructure at a variety of levelsτstorage, servers, and end 
point devices. Any efficiency and TCO gains from desktop virtualization can quickly be wiped out by the costs of 
additional hardware, software, and support to support these initiatives. Citrix XenDesktop and NetApp storage 
systems provide an optimal combination of virtual desktop management, multiple deployment models, application 
virtualization, and storage management solutions to minimize ǾƛǊǘǳŀƭƛȊŀǘƛƻƴΩǎ impact on IT infrastructure and 
deliver on the promise of a more efficient, secure, and easier to manage desktop environmentτwithout 
compromising the user experience. 

It is essential that customers choose the right desktop virtualization solution and storage strategy to match user 
requirements, whether it is a shared desktop environment for task workers or customized work environments for 
office workers. Storage management technologies from NetApp, such as data deduplication, thin provisioning, and 
business continuity solutions, ŎƻƳǇƭŜƳŜƴǘ /ƛǘǊƛȄΩǎ ŘŜǎƪǘƻǇ ŘŜƭƛǾŜǊȅ ŎƻƳǇƻƴŜƴǘǎ. Citrix delivers unique value with 
its virtual desktop provisioning capabilities and dynamic desktop assembly to optimize the deployment and 
management of a next generation desktop virtualization solution while NetApp maintains the chain of efficiency 
with highly optimized storage management solutions.  

Virtualization is Sweeping Through the Data Center 

The mass adoption of virtualization is one of the biggest data center transformation initiatives to hit the IT world in 
years. It is sweeping its way across companies and receiving rave reviews. Once its initial benefits are recognized, IT 
is anxious to continue virtualization initiatives throughout the entire IT landscape. Server virtualization is 
experiencing the first wave of success as companies look to consolidate, improve resource utilization, and enable 
disaster recovery solutions for the server and application infrastructure. Server virtualization has already proven to 
reduce capital costs, lower IT operational costs, and introduce broad improvement in overall IT efficiency of 
production applications.  

While it is true that some organizations may opt to limit the use of server virtualization to test and development 
environments in order to learn how to operate the technology without any risk to mission-critical business 
applications and data, a recent ESG Research Report has already revealed that 81% of current adopters are using 
server virtualization in production environments to some extent. ²ƘŀǘΩǎ ƳƻǊŜΣ Ƴŀƴȅ ǳǎŜǊǎ ǎǳǊǾŜȅŜŘ ōȅ 9{D ŀǇǇŜŀǊ 
to be increasingly comfortable with the use of virtual machines for their most demanding application environments 
as almost half (46%) currently run Tier 1 applications on virtual machines and 33% plan to do so in the future (see 
Figure 1). 

Figure 1. Tier 1 Application Usage on Virtual Machines 

 
Source: Enterprise Strategy Group, 2007. 
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Due to the successful results associated with server virtualization, the next wave of virtualization adoption is poised 
to target the desktop operating environment. As successful as server virtualization has been, the opportunity for 
desktop virtualization is exponentially greater. Thousands, and potentially tens of thousands, of desktops connect 
to hundreds of servers and many of the same benefits of server virtualization can be applied to the mass of desktop 
operating environments spread throughout organizations. 

Desktop virtualization should lead to application virtualization and device independency, both of which Citrix can 
provide. Many existing and emerging solutions focus solely on VDI (virtual desktop infrastructure) as a solution to 
solve the challenges at the endpoint. Speaking with clients, ESG has found that businesses view desktop 
virtualization as a hybrid of technologies that need to be seamlessly assembled to offer user flexibility, enforce 
corporate policy, and deliver optimum experience. VDI is one technology, of many, that is well suited for specific 
use cases, but not well suited for broad adoption across most companies. Citrix XenDesktop takes into 
consideration a much broader set of users and matches the technology wƛǘƘ ǘƘŜ ǳǎŜǊΩǎ ǎǇŜŎƛŦƛŎ Ǌole and 
responsibility. 

 VDI is an emerging technology solution in which an end-ǳǎŜǊΩǎ entire desktop environmentτincluding the 
operating system, applications, storage, and user preferencesτis hosted in a central data center and accessed 
remotely by the user.  In a VDI solution, a hypervisor-based virtualization layer enables a single physical server to 
host many concurrently-available end-user desktop environments, as shown in Figure 2.  

Figure 2. Virtual Desktop infrastructure (VDI) 

 

Source: Enterprise Strategy Group, 2008. 

An alternative method of deployment is shared desktops, in which multiple users share the same desktop 
environment, as shown in Figure 3. A single, centrally stored and maintained image is accessed by many users. 
Customers may choose to deploy this method if subsets of users require identical operating environments to 
perform their daily tasks. One image serves the needs of many users, enabling administrators to simply manage a 
single image rather than multiple unique operating environments. 
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Figure 3. Shared Image to Many Users 

 

Source: Enterprise Strategy Group, 2008. 

Virtualizing the desktop involves multiple pieces of technology working in harmony to provide a robust solution 
that has the stability, performance, and achievable cost model required for adoption throughout the organization. 
However, one weak link can quickly break the chain of efficiency and risk the success of the entire implementation. 
Citrix and NetApp are working together to maximize the available networked storage infrastructure and deliver a 
cost effective, stable platform that surpasses end-user expectations and leverages available IT resources to the 
fullest.  

Citrix XenDesktop Enables Choice and Simplicity  

Citrix XenDesktop enables businesses to deploy desktop virtualization in multiple ways: hosted shared desktops, 
local VM desktops, streamed desktops, blade PC desktops, and hosted VDI desktops. XenDesktop is one product: 
one license from a single vendor delivers all these use cases. Users also have the option of leveraging both client 
side and server side compute models, depending on the use case, and can apply the technology to a broader set of 
constituents without compromising the end-user experience.  

End-user desktops are some of the most challenging assets to manage and control in an IT environment. 
XenDesktop is a desktop virtualization solution that meets the requirements of a broad set of users running 
Windows-ōŀǎŜŘ ŘŜǎƪǘƻǇǎ ŀǘ ŀ ǾŀǊƛŜǘȅ ƻŦ ƭƻŎŀǘƛƻƴǎ ƻƴ ŀ ƴǳƳōŜǊ ƻŦ ŜƴŘǇƻƛƴǘ ŘŜǾƛŎŜǎΦ /ƛǘǊƛȄΩǎ ŘŜǎƪǘƻǇ ǾƛǊǘǳŀƭƛȊŀǘƛƻƴ 
solutions help companies regain control of the desktop with these additional benefits: 

 A single solution. XenDesktop integrates all the capabilities of Citrix XenApp, enabling users to access entire 
desktops and applications hosted on XenApp from a single solution. Such flexibility facilitates delivery of 
both applications and desktops to a wide range of users from a single product. Citrix FlexCast delivery 
technology is used across all the solutions to ensure an optimal user experience. 

 An optimal user experience. XenDesktop delivers enhanced HDX technologies to improve reliability, 
availability, compatibility, and user experience when delivering applications and desktops over the network. 
Citrix HDX technology offers Flash multimedia support, 3D graphic acceleration, VoIP compatibility, and 
improved USB peripheral support for deviŎŜǎ ǎǳŎƘ ŀǎ ŀ ǿŜōŎŀƳǎΦ /ƛǘǊƛȄΩǎ CƭŜȄ/ŀǎǘ ŘŜƭƛǾŜǊȅ ƳƻŘŜƭ ƭŜǾŜǊŀƎŜǎ 
XenDesktop 4 for deployment to a wide range of end-users to meet performance and security 
requirements. 

 Device independence. XenDesktop users can leverage Citrix Receiver to access their applications and 
desktops from any PC, Mac, thin client, or smartphone. Those that choose to implement Citrix Dazzle will 
also be able to empower end-users with a self-service application store, allowing them to manage the 
specific applications they require for productivity. 
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 An open architecture. XenDesktop 4 can leverage existing virtualization, storage, and endpoint investments 
to simplify deployments and leverage existing infrastructure. Citrix StorageLink technology helps to 
streamline the management of networked storage. 

Along with the benefits of desktop virtualization comes an investment in architecture to provision, store, manage, 
and deliver desktop images on a massive scale. Figure 4 shows an example of a desktop virtualization architecture 
and all of its many moving pieces. The figure clearly shows the potential complexity of the architecture and 
emphasizes the importance of maintaining the benefits of virtualization throughout the entire infrastructure stack.   

Figure 4. VDI Architecture 

 
Source: Enterprise Strategy Group, 2008. 

Figure 4 also shows how the entire environment relies on the networked storage infrastructure. Operating systems, 
applications, and user data are all stored on networked storageτas opposed to the traditional relatively 
inexpensive disks spinning inside desktops and laptops. The shift from internal to networked storage at the 
endpoint device is an important transition that requires careful consideration. Deploying hundreds, thousands, and 
even tens of thousands of virtual desktop images will have a significant impact on networked storage. Citrix and 
NetApp have solutions that make efficient use of the investment in networked storage capacity and hypervisor 
server resources while maintaining performance, reliability, and manageability. 

Desktop Virtualization Efficiencies with Citrix 

Desktop virtualization is not a one-size-fits-all proposition. There are different paths to take that will depend largely 
on the task of the end-user. Each member of the workforce plays a different role and requires access to different 
applications. Some end-users require a highly customized and personalized workspace, while, for example, call 
center or customer support departments may only need access to a small set of applications to perform their job 
responsibilitiesτthe operating system has no real impact on their productivity. Some users need the same 
environment every time they log on and some employees can fully perform their individual job functions with a 
bare bones, locked down operating environment. The key take away is that there are numerous deployment 
scenarios and the most efficient desktop virtualization technology must be applied to the individual user typeτ
whether via VDI, shared desktops, or streamed OS solutions. 
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VDI is one of the options customers can choose as they embark upon their desktop virtualization initiatives. In the 
VDI scenario, there are two distinct image management strategies.  Each has unique advantages and disadvantages 
that must be carefully considered:  

One Image per User: As shown in Figure 6, each user has a dedicated virtual desktop image that includes a unique 
operating system, applications, and user data. The images are centrally stored, managed, and secured. End-users 
access their personalized images from a variety of endpoint devices, including desktops, laptops, thin clients, and 
even mobile devices in some cases. The important point is that each image has to be individually managed, 
patched, upgraded, backed up, and secured. End-users that require a highly customized operating environment and 
make modifications to the operating systems on a regular basis will require this type of deployment scenario. 

Figure 5. Virtual Desktop Infrastructure (VDI) 

 
Source: Enterprise Strategy Group, 2008. 

Shared Image across many users: 5ǳŜ ǘƻ ǘƘŜ ŎƻƳƳƻƴ Řŀǘŀ ǎƘŀǊŜŘ ōŜǘǿŜŜƴ ƳǳƭǘƛǇƭŜ ƻǇŜǊŀǘƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘǎΣ ƛǘΩǎ 
feasible to consider separating the operating system, applications, and user settings as shown in Figure 7. In this 
use case, a single operating system image is shared and provisioned for many users, instantaneously delivering 
management, infrastructure overhead, and storage capacity efficiencies. Individual users leverage a common 
image, log on to receive personalized user settingsτsuch as desktop images, icon placement, and network drive 
mappingsτand applications are either streamed or presented to the virtual machine, stored centrally for security 
and manageability purposes. This method of deployment lends itself to improved flexibility, simplified 
maintenance, and significant VDI infrastructure efficiencies. The OS image is streamedτessentially broadcastedτ
to all the virtual desktops on demand, leveraging the high speed networking infrastructure in the data center to 
provide a faster boot time and more responsive system than with SATA connected hard-drives on traditional PCs. 
tƻƻƭǎ ƻŦ ǎǘŀƴŘŀǊŘ ƛƳŀƎŜŘ ±aǎ ŀƭƭƻǿ ŦƻǊ ŀƴ άƛƴǎǘŀƴǘ-ƻƴέ ŜȄǇŜǊƛŜƴŎŜ ǿƘƛƭŜ ŜƴŀōƭƛƴƎ ƎǊŜŜƴ ŎƻƳǇǳǘƛƴƎ ŀǎ ŀƭƭ ǳƴǳǎŜŘ 
VMs outside of the pool are powered off. Most importantly, the desktop provisioning approach makes it simple to 
update the standard image. The single image is taken offline, updated, and put back online. Any VM subsequently 
powered on will simply boot to the newly updated image. 
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Figure 6. Operating system, Application, and User Settings Separation 

 

Source: Enterprise Strategy Group, 2008. 

Citrix XenDesktop has the ability to meet both deployment methods to match the individual requirements and tasks 
of the end-user. Citrix XenDesktop is specifically designed to deliver highly customized and personalized desktop 
images as well as standard shared imagesτall while keeping the best end-user experience in mind.  

Much in the same way server virtualization and Citrix XenServer have had a significant impact on the underlying 
networked storage infrastructure, Citrix XenDesktop deployments have the potential for a far greater impact on the 
networked storage infrastructure. Storing primary and secondary copies of virtual desktop images, regardless of the 
deployment method, will take up considerable capacity, demand superior performance, and remain highly 
available. NetApp networked storage systems have key features that are able to extend the value of desktop 
virtualization into the underlying networked storage infrastructure.  

Desktop Virtualization Efficiencies with NetApp  

As previously mentioned, the ŦƛǊǎǘ ŜŦŦƛŎƛŜƴŎȅ ƎŀƛƴŜŘ ƛǎ /ƛǘǊƛȄΩǎ ŀōƛƭƛǘȅ ǘƻ ŘŜǇƭƻȅ ǘƘŜ Ƴƻǎǘ ƻǇǘƛƳŀƭ ŘŜǎƪǘƻǇ 
virtualization solution for the user type. Second, applications are separated from desktop OS. Third, Citrix utilizes a 
single operating system image for multiple users. With scalability being a major concern in desktop virtualization 
deployments, Citrix vastly improves efficiencies by not requiring a unique individual OS image for each user. These 
are the first steps in maximizing desktop virtualization efficiency. By leveraging efficient storage management 
technologies, the storage impact of all the other elements of the desktop virtualization solution, including user file 
storage, user profiles, etc., can be optimized. Also, some users cannot be served by single image provisioning, 
requiring strategies on the storage side.  

Virtual Desktop Image Deduplication 

If a company chooses to deploy unique virtual desktop images for each individual user, it must consider the 
amazing amount of duplicate data between the images. For example, an image running a Windows XP operating 
system has arguably 100% the same data as any other image running Microsoft Office productivity applications. The 
amount of duplicate data is staggering and, when combined with backup and replicated copies of the virtual 
machine images for business continuity and disaster recovery purposes, the sheer amount of capacity consumption 
can quickly turn the TCO calculation upside down.  

NetApp storage systems offer a cost effective approach to deduplicating virtual desktop imagesτstoring only 
unique data. NetApp estimates that desktop virtualization deployments will use up to 50% less storage than 
traditional storage systems, which results in instant savings. IT can now confidently deploy individual images to end-
users and efficiently store the individual images at massive scale.  






