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The advent of server virtualization has empowered organizations with
infrastructure technologies and tools to tame their unwieldy data center
environments and truly achieve more with less. Day by day, legacy
servers are gradually being retired in favor of virtualization technology.
More than that, the virtualization wave has transcended the server,
effectively assimilating other IT assets including network equipment,
storage and most recently, the desktop computer (desktop virtualization).

Desktop virtualization is a hot topic for many organizations because of the
multiple avenues for return on investment dollar. Hardware savings in the
millions, minimum of 40% savings on power/energy consumption, huge
man-power savings in desktop set-up and problem resolution, and an
increase in security because virtual desktops are centrally located in the
datacenter, are but a few of the benefits of a desktop virtualization project.

Even the best intentioned desktop virtualization projects are subject to
user experience issues. This paper focuses on ensuring a productive and
useful virtual desktop experience for your Wide Area Network (WAN)
users. Don't allow poor network performance and user experience to
sabotage your desktop virtualization project. If virtual desktops don’t
perform on par with or better than an employee’s former physical desktop,
organizations run the risk of project revolt. The desktop experience must
be expeditiously and reliably transferred to the end-user regardless of
WAN congestion or any other network inefficiency.

Imagine a sales admin in a branch office using a virtual desktop trying
to access an order processing application for the big order at quarter
end, and it takes a minute or more to load each product screen.

Or

Imagine one of your company’s new employees trying to access
training videos that take forever to load and audio and video feeds
that are not synched.

Or

Imagine your remote branch offices multiple users where response
times to access and read PDF, PPT or CRM files takes minutes with
jerky, jitter induced screens.

These are just a few of the various problematic and costly scenarios
your organization could encounter.

As enterprises become more distributed, they must implement a WAN
infrastructure that is every bit as robust as their Local Area Network (LAN)
and as reliable as dial tone. Over-building networks is certainly not the
right solution. Often, that can more than double communication costs and
require upgrades to routing infrastructures, as well.

Not limited to just Virtual Desktop Infrastructures (VDI), this is equally true
of Server Based Computing (SBC) or Terminal Services. Together,
Expand Networks and Quest Software provide the right combination of
technologies to enable reliable, manageable LAN like performance across
todays distributed enterprises.
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Expand Networks and Quest Software — The Right Acce leration Combination

The two companies have recently
collaborated to enable seamless
integration of Quest's vWorkspace
(www.vworkspace.com) with its

o T T Experience Optimized Protocol (EOP)

| [ o0 mes med| and  the  Expand  Accelerator

‘ | (www.expand.com) product line in
IECEET - .

e e T = = | Order to quicken the delivery of

L centralized applications and desktops

from a Quest-enabled infrastructure.
Leveraging the “Enable Expand”
capability from the Quest
Management Console allows for the
automatic disabling of native RDP
compression and resets encryption
I | levels which allow Expand's WAN
Optimization to be utilized.

viarkspace Database (vWorkspace_Database) |version 6.0,250.212 |PROVISION|Administrator

Putting it to the Test

We tested a pair of Expand 6900 Accelerator appliances in a simulated WAN environment. An
impairment appliance was used to simulate a T1 link with moderate latency and jitter conditions normal
for most Remote Branch Offices. The infrastructure included two load-balanced (physical) servers
running Windows Terminal Services and Quest’s vWorkspace, as well as, virtual desktops and blade PCs
running Windows Server 2003, also brokered through vWorkspace. Four virtualization servers, running
VMware ESX, were used to host the virtual desktops. Finally, several automated RDP sessions were
started, each running various enterprise class applications

We ran our tests under different conditions. First, it was important to establish a baseline against which
to compare Expand’s optimization engine. To this end, we completely bypassed the Accelerator units
and ran through with RDP’s native compression enabled and then with Expand Optimization enabled.
The tests were also run with and without enabling Quest’'s EOP.

The following graphs show accelerated throughput outbound towards the WAN. The same color scheme
is used throughout all the other graphs. The graphs contain the following properties:

Peak Traffic - The peak traffic being transmitted is depicted by a thin on the graph and
represents the peak amount of data being transmitted on the link. It is not uncommon for this
property to achieve multiples of 3 to 10 times the link speed (not shown on the example).

Uncompressed Average - The uncompressed average is depicted in a bright yellow solid area
on the graph and represents the actual additional data being transmitted after optimization across
the WAN. This is the minimum extra the Accelerator is providing on the link.

Compressed Average - The compressed average is depicted in a dark [JJSRIe][[sEIEEY on the
graph and represents the actual traffic on the WAN link after optimization. This normally is a mirror
of the type of information provided by network management devices or systems.
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Results

1. Interactive Multimedia traffic with native RDP compression — Link usage from 150Kbps to 800Kbps

2. Interactive Multimedia traffic with Expand Optimization — 150Kbps on the link with over 3Mbs of actual
data sent on the link

Throughput

[&2]

The throughput graph lets you monitor how much traffic passed through the Accelerator. The blue area represents the

actual bandwidth used with the Accelerator, while the yellow represents the amount of bandwidth that would have been
used without the Accelerator.
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3. EOP installed and Expand providing Compression and TCP Acceleration — Link usage below
100Kbps with actual traffic peaking up to 2.5Mbps

4. Browsing a PDF file with Native RDP compression — Average link usage at 150Kbps with peaks over
200Kbps
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5. Browsing a PDF file with Expand optimization — Average link usage of 100Kbps with actual data
transmitted averaging over 500Kbps.

6. Viewing PPT with Native RDP compression — Link usage consistently in excess of 250Kbps with
Peaks of 350Kbps

Expand Networks and Quest Software Confidential Page 6 of 10



7. Viewing PPT with Expand Optimization — Average link usage of 100Kbps with actual data transmitted
on the link averaging over 700Kbps

8. Streaming a YouTube Video with Native RDP compression — Average link speed of 250Kbps with
peaks up to 800Kbps
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9. YouTube Video with Expand and EOP — Average link speed below 200Kbps with actual data
transmitted averaging 2.5Mbps

Platform Agnostic Virtual Desktop Management

Quest Software is a global provider of enterprise presentation and desktop virtualization solutions. Its
market-leading vWorkspace offers a comprehensive framework for delivering the desktop and application
experience from Windows Terminal Server, as well as virtual machines (VDI) and blade PCs running
standard Microsoft client operating systems (i.e., Windows XP, Server 2003, and Vista). In addition,
vWorkspace packs an impressive line-up of complementary features including a universal print driver,
user profile management, desktop configuration and lockdown, CPU utilization management, virtual
memory optimization, as well as, the Experience Optimized Protocol (EOP).

Experience Optimized Protocol - EOP

Hosted desktop technologies such as VDI, Blade PCs or even Terminal Services, often rely on Microsoft's
Remote Desktop Protocol (RDP) to provide access and connectivity. Until now, RDP has fallen short on
delivering a PC-like user experience.

EOP is an optional software package sold as an add-on to Quest’s “vWorkspace”. EOP has features that
improve local end-user experiences while operating in SBC and VDI environments. These features
include; Advanced Bit Map Caching, Flash Acceleration and Multimedia redirection and Bi-directional
Audio to enable organizations to deploy dictation, collaboration and certain VOIP applications.

Multimedia Redirection - Accelerates the delivery of multimedia content such as recorded webcasts
and web-based training from remote virtualized desktops and applications. This seamlessly redirects
Microsoft DirectShow content (anything that can be played in Windows Media Player 10 or above) to
the client CODEC where it is rendered in full fidelity, instead of being rendered by RDP.

Graphics Acceleration — Dramatically improves the remote display of graphics including browser and
flash acceleration. This compresses and optimizes how graphics are rendered on the remote display,
so Terminal Services and VDI can support graphical applications and animation that typically did not
perform well over RDP. This reduces the bandwidth requirements of the RDP protocol, typically by
400 to 800%. We have seen some websites that consume 18 times more bandwidth when rendered
via the standard Microsoft RDP client or VMware VDM client, than when using Quest EOP.
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Universal USB device support — PDAs, scanners, microphones, headsets and cameras, etc... can be
used within a hosted session.

Once EOP is installed it is automatically enabled on everything that is published from the Quest
Management Console. Enabling this feature for a user is as simple as publishing an Application or a
Desktop.

Enter WAN Optimization

Expand Networks pioneered Wide Area Network Optimization and is the market leader in providing
WAN Optimization solutions for SBC environments. The interactive character of the protocol used for
SBC and VDI deployments causes most WAN optimization solutions to be ineffective. These protocols
are based on small request-reply packets that cannot be optimized using traditional WAN optimization
methods. They work on bulky TCP traffic that sends blocks of data over the WAN. By design, block
caching cannot handle such traffic making it inadequate for SBC and desktop virtualization environments.

While other WAN optimization products are mainly limited to block-caching, compression and general-
purpose TCP optimizations, Expand’'s Accelerator product line leverages the company’'s unique
technology to optimize all IP traffic at the byte level. Expand is able achieve unprecedented bandwidth
reductions using its transparent Real-Time All-IP engine, coupled with a deep understanding of the
protocols that applications use to communicate. Additional performance optimizations, specifically
targeting SBC and VDI, are achieved using a special plug-in designed to optimize Citrix's ICA and
Microsoft's RDP protocols.

Expand Networks’ platform is a standards-based, tightly integrated, multi-service platform delivering a
complete WAN Optimization solution. The platform is both open (Linux platform) and scalable, allowing
future technologies to easily integrate with all other Expand services currently available. Using Expand in
VDI deployment provides enterprises with the following benefits:

Expand’s Accelerators provide support for up to ten times more users on the same bandwidth from
the branch to the Datacenter using its byte level compression.

Layer-7 Quality of Service (QoS) prioritizes business critical application and supports VDI protocols
without creating any load on the infrastructure.

TCP Acceleration tightly integrated with compression and QoS; speeds file downloads, presentations
and print tasks; improves user experience with keyboard and mouse movements and dynamically
adjusts to variable bandwidth and latency.

Timely functions, such as login and configuration tasks, are significantly reduced resulting in faster
response times by on average 30%-40% with peak improvements up to 400%.

Using Router Transparency Mode (RTM), visibility and control are maintained throughout the WAN
Integrating Expand into the network will not require any configuration modifications.

Expand’s Accelerators can be deployed either as a physical hardware appliances or as Virtual
Accelerators under VMware in both data centers and branch offices. The Virtual Accelerator utilizes
standard VMware utilities for backup and HA and uses existing SANs and NAS for storage and can
tightly integrate into VDI networks leveraging the same virtual infrastructures.
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Conclusion

The combination of the two solutions working together, Quest’s vWorkspace with EOP and Expand’s
WAN Optimization are able to demonstrate optimal Terminal Services and VDI solutions that can meet
enterprise needs across the Wide Area Network (WAN). With the Quest and Expand you can:

Ensure User performance is NOT impacted

Gain Renewed ROI on existing infrastructure

Optimize existing Terminal Services environments

Ensure Smooth Migration from physical or Terminal Services to VDI environments
Enable, Manage & control VDI over the WAN without expensive Bandwidth upgrade costs
Guarantee smooth performance of vWorkspace over the WAN

Extend EOP delivery over the WAN for all applications

Optimize Multimedia delivery within RDP using EOP capabilities

Complete solution deployment lives in your virtual environment

Simple management of the combined solution via web interface

Together Quest and Expand enable an optimized user experience for VDI, Terminal Services, and Blade
PCs for your entire enterprise, with special attention to those WAN users where user experience becomes
a major project challenge. Don't allow your desktop virtualization project to fall short of enterprise
expectations, contact Quest Software or Expand Networks to find out how we ensure a user accepted
and successful desktop virtualization project.

How to contact Quest Software and Expand Networks

www.vworkspace.com www.expand.com
1-866-966-4VDI 1-888-892-1250
sales.vworkspace@quest.com sales@expand.com
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