How AppSense Performance Manager helps
to reduce carbon footprint

Power consumption is becoming a critical factor for datacenter
budgets. The IT department is the second largest consumer of
power in organizations, secondly only to lighting and HVAC.

The trend towards high-density, high-power consumption equipment such as blade servers makes the cost of housing,
powering and cooling the datacenter more relevant than ever. Not only does this impact the bottom line in terms of

power costs, it also creates a larger carbon footprint for your organization. Ratification of the Kyoto Protocol means

that limiting greenhouse gas emissions will become part of most organization’s regulatory compliance initiatives, and

IT as a major power consumer will be a prime target for compliance.

As more business processes are computerised, the number of servers in the typical datacenter is increasing. Meanwhile,
electricity costs are rising such that power costs are likely soon to exceed the cost of hardware. It is estimated that
only half of the electricity consumed in a typical data centre is actually used by the servers, with 25% going to cooling,
12% to air movement and 13% to electricity transformation and lighting.

It is an irony that most servers typically run at only 5-10% of their resource utilization, yet the difference in power
consumption at higher utilization is negligible.

Server Consolidation

By optimizing server resources, it is possible to consolidate your datacenter and get the maximum value for the kW
hours of power expended. This can lead to savings of hundreds of thousands of dollars per year in power and cooling
costs and a significant reduction in carbon footprint.

For example, consolidating 100 physical servers by 40% could save more than 120,000 kWh each year, cutting over 50
tonnes of CO, emissions. This is as much as an area of mature forest the size of 12 football fields can remove from the
atmosphere in the same period.

Using technology for server consolidation

With such a low average resource utilization rate among servers today, technology that can maximize the use of these
resources provide opportunity to reduce server count. AppSense has been enabling organizations to reduce server
density and take measurable steps to reducing greenhouse gas emissions for many years.

AppSense Performance Manager dynamically optimizes server resources such as CPU and memory to
ensure maximum utilization at all times. This in turn provides opportunities for reductions in hardware,
maintenance, cooling and power costs and a tangible reduction in carbon footprint. Many AppSense customers
have realized cost savings in the region of 40% by using Performance Manager to automatically manage
their server workload.

Be green while maintaining quality of service

By dynamically optimizing server resources, not only can servers support more users and applications, but the quality of
service provided to these users is also optimized. Consistent and predictable application response times are achieved
using Performance Manager through the automatic tailoring of server utilization based on user demand. See the
AppSense Performance Manager Overview for more information.

Fact file

» Energy costs may increase from
10% of the IT budget today to over
50% in the next few years (Gartner)

> On average, servers use about
30% of their peak electricity
consumption while sitting idle

(Forrester)

» By 2008, 50% of today's data
centers will have insufficient
power and cooling capacity to
meet the demands of high-density

equipment (Gartner)

> The total power and cooling bill
for servers in the US stands at $14
billion annually (IDC)

Did you know?

It is widely assumed that a typical
server draws on average about
300 watts of energy. Based on this
number, it will therefore consume
approximately 2600 kW per year.
According to UK government figures,
1,960kWh produces 1 tonne of
CO,. This means that a single server
generates 1.32 tonnes of CO, per year
— equivalent to the CO, produced by
a single passenger flying from London
to Cairo!

See for yourself!

To see how AppSense can help you

to cut power costs and reduce your
carbon footprint, download a free copy
of AppSense Performance Manager by
visiting www.appsense.com/green or
alternatively, contact an AppSense sales
representative at +44 (0)1928 793323.



How AppSense Performance Manager helps to reduce carbon footprint

By defining user and application-based policies, critical resources such as processor, memory and network bandwidth
can be allocated fairly and prioritized appropriately. Using these business rules, AppSense Performance Manager is able
to react to changes in the environment by re-allocating system resources in response to changing demand. This has

the effect of maximizing hardware resources and enabling more users to work comfortably on the server. Less servers
means less power consumption, less cost and less carbon.

Use Business Policy

Policies are defined for processor, memory and network
management by creating application groups and using
them to define resource sharing, reservations and limits.
Policies may be further restricted to specific user and
group accounts. Application states may also be
included to provide precise control over applications
delivered to desktops and terminal services.

Smart Scheduler™

Fair share scheduling is provided by the Smart
Scheduler™ component, which distributes processor
resources based on relative share factors. For instance,
if an application is assigned a share factor that is twice
that of a second application, then the former will
receive higher priority access to the processor
resources while it is using less than twice as much
processor time than the latter.

Thread Throttling™

With Thread Throttling™ you can set system wide CPU
thread throttling policies that will automatically trigger
when the system is heavily loaded and apply gradual

throttling to any runaway threads within each process.

Physical Memory Control

AppSense Performance Manager gives you control over
physical memory, letting you automatically trim working
sets based on application events and states, such as
application startup, idle, minimized and in the
background.

Virtual Memory Optimization

By automatically analyzing and optimizing the
Dynamic Link Libraries (DLLs) loaded by applications,
virtual memory overheads and system paging can be
significantly reduced. Optimized DLLs are stored in a
separate cache and loaded dynamically, leaving the
original applications intact.

User and Application
Memory Limits

User memory limits can be applied to restrict the
amount of virtual memory utilized. Users can be
warned, and then prevented from launching additional
applications, when virtual memory utilization reaches
critical levels. Application memory limits can also be
applied to individual applications.

CPU Application Limits

Administrators can also define hard processor limits,
to throttle an application’s access to the processor

resources. For instance, if an application is limited to
70% then it will never be allowed to use more than
70% of the processor resources.

CPU Reservations

Define CPU reservations to provide mission critical
applications with a guaranteed minimal resource
allocation. For example, if an application is allocated
a reservation of 20% it will continue to get priority
access to the processor resources while it is using
20% or less of the processor resources.

> For more information please see www.appsense.com/green

» To download your free copy of AppSense Performance Manager,

please visit www.appsense.com/downloads

Platforms Supported

> Windows Server 2003, Vista, XP (x32bit and x64bit)
»  Windows 2000 Professional and Server

> Windows Terminal Server (2000 or greater)

» Citrix Presentation Server™, Citrix XENDesktop™

> Application Streaming and Virtual Desktops

AppSense Management
Suite

AppSense Management Suite provides
comprehensive profile management, protected
system environments and consistently
responsive applications.

For more details visit the AppSense Website

www.appsense.com/managementsuite

Web links

» To learn more, please visit

http://Awww.appsense.com

» Download your free evaluation

http://www.appsense.com/downloads



