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Purpose of this Document

As companies throughout the world examine the business value of Cloud Computing, itis
important to understand how Cloud can lower IT expenses. Understanding how long it
takes until your business can recoup the investment it made in Cloud Computing is the
“payback” period. In today’ s economic environment, thisis a critical component of any
investment analysis. When we speak with IT executives, regardless of the industry they
arein, they want to have important answers to key cost saving questions about Cloud
Computing. The intent of this document is to inform the reader about the five (5) key
areas of costs savings that are associated with every Cloud infrastructure implementation.
Each of the five areas will be defined in terms of their characteristics, the savings that
your company would anticipate achieving based on the size of your environment and the
data elements that need to be benchmarked and tracked to project and calcul ate the
savings. Thetracking and calculation of savingsis akey element of any Cloud
implementation program. We will also provide the list of underlying projects that
comprise each cost saving area. These projects are the “action steps’ that can be
undertaken to obtain the savings for your organization.

The savings described in this document are based on the implementation of a cloud
computing environment versus atraditional infrastructure. A traditiona infrastructure
typically has the characteristics of a single application per server with manual
provisioning and a siloed management environment, which results in high costs and low
productivity. An IBM study* has shown that moving from atraditional infrastructure to a
public cloud can yield a modest reduction in costs. However, for significant cost
reductions a private cloud infrastructure isrequired. Thisis due to the fact that the
underlying cost savings of the public cloud accrue to the public cloud provider and are
only partially past on to the public cloud user. Setting up a private cloud computing
environment results in the largest cost savings based on today’ s public cloud pricing
models.

! Advantages of a Dynamic Infrastructure: A Closer Look at Private Cloud TCO
IBM Software Group, Competitive Project Office, July, 2009
http://mwww-01.ibm.com/software/se/collaborati on/pdf/Cloud TCOWhitepaper 04212009.pdf



1. Overview

Today, organizations of all sizes are investigating cloud computing and the benefitsit can
bring to their company. Given the numerous claims of savings and productivity
improvements, it can become difficult to understand exactly how these benefits might
apply to your particular IT environment. The representations of savingsin this guide are
based on a 2009 Cloud Computing ROI study conducted by IBM Research. The study
uses customer environment data and cost saving data from more than one dozen
companies working with IBM on Cloud Computing. Input was taken directly from IBM
clientsaswell asfrom IBM strategic outsourcing teams that manage these customer’s
environments. The results overview the financia benefits of implementing cloud
computing and provide quantitative analysis of the payback. Asyou will see, the
financia benefits of cloud computing are very real, the payback period is
characteristically very short and the action steps to obtain these savings are very well
defined.

2. The 5 key areas of cloud computing payback

The analysis of the customer payback for implementing cloud computing can be
organized into five (5) key areas:
0o Hardware
Software
Automated provisioning
Productivity improvements
System administration
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All five of these areas can see significant reductionsin cost and/or gains in productivity
with the implementation of cloud computing. Y ou probably could have named these five
broad areas based on your own experience and knowledge of cloud; however, the
significant size of the savingsin certain sub-areas may surprise you.

One of the attributes and pre-requisites on the implementation path to a cloud computing
environment is ahighly virtualized environment. This “virtualization” will involve a
consolidation of systems which will drive reductionsin hardware costs. Thisis often the
initial appeal of funding virtualization projects; however, the labor savings are even
greater. Many companies still undertake the manual provisioning of IT systems, suffer
long and costly delays while people wait for resources to become available, and distract
highly skilled personnel from key project to focus on the mundane administration of
systems. The automation of these tasksin a highly virtualized cloud environment can
save significant labor costs while improving quality and productivity. The impact on the
business in saved labor and use of time to accelerate projects can be significantly more
than just the savingsin hardware. The total savings substantially off-set the small
incremental increase in software costs that are usually necessary to deliver virtualization
and the service management component that are elements of every cloud computing
environment. Let'slook more closely at some views of the Cloud payback in more detail.



3. Examples of Cloud Computing client payback and ROI

The examples below show ROI projections from an internal IBM Research Cloud
Computing study conducted in 2009. Each caseis based on environmental data collected
from a specific customer who preferred to remain anonymous in this publication;
however their general industry and environmental size are shown. In this guidethe size
of the environment is based on the number of servers before consolidation, for small
environments the range is 5 to 15 servers, for medium environments the rangeis 16 to
400 servers and for large environments it is over 400 servers. Regardless of size or
industry, there is a very short payback time and very high projected annual and 3 year
return on investment. Asyou will soon see, the payback period is shortest and the ROI is
largest for the large environments, due to the economies of scale associated with the
service management software. The cumulative cost comparison graphs shows that Cloud
computing savings continue to grow over time.

The first example shows a banking customer with alarge number of serversthat are
evolving to a cloud environment. In this example, the system administration costs are
significantly reduced due to efficiency gains in administration driven by the
implementation of service management software. The service management software
enables an administrator to manage more systems and as a result fewer administrators are
required. The provisioning costs are significantly reduced through the use of automation,
which greatly reduces the time required to provision resources. This customer
experienced a huge improvement in their productivity associated with their testing
activities; however in overall percentage terms these savings are much smaller than the
large savings in provisioning and system administrator costs. Productivity improvements
can manifest themselves into increased revenues and happier customers over time. Those
elements were not tracked as part of this study.



ROI analysis example- Banking (large # of servers)

Payback Period (months) —)  4.85 . . ) .
Total Initial Investment for Test Cloud $1,313,958.33 Cumulative Cost Comparison -- With and without Cloud
Net Present Value (NPV) $6,172,325.64
$30,000,000.00
Estimated ROl over 3 years 469.75%| ¢
Estimated avg. annual ROI —>  156.58% ¢ $25,000,000.00 1
< $20,000,000.00
Year 1 Savings by Category : $15.000,000.00 /
Testing Z $10,000,000.00 /
Productivity| Ha;(é\l/;are z 7
% ° $5,000,000.00
Software
P $0.00
Provisioning / -3% Transformation ~ Year-1 Year-2 Year-3
Cost Point
38%
-+ Current IT Model Accumulated Costs - Test Cloud Model Accumulated Costs
Sys. Admin
= Cost

= Service Management

40% . .
driven savings

ROI projections from IBM Research Study 2009

This second example is a manufacturing customer with a small number of serversthat is
currently an IBM strategic outsourcing customer. The study shows alarge improvement
in testing productivity based on a significant reduction in the tester wait time for standing
up new and reconfigured systems from 70 hoursto 1 hour. There was also areduction in
the number of system administrators that drove labor cost savings in the administration
area. The provisioning savings appear smaller for this customer because the cost of
maintai ning the automation software was amortized over a small number of servers.

ROI analysis example- Manufacturing (SO account - small)
Payback Period (months —
i . ( ) 12.18 Cumulative Cost Comparison -- With and without Cloud
Total Initial Investment for Test Cloud $294,583.33
Net Present Value (NPV) $669,678.84 $2,000,000.00
Estimated ROl over 3 years 227.33% < $1,800,000.00 |
Estimated avg. annual ROI — 75 780 ¢ $1,600,000.00 1 /
= $1,40000000
Year 1 Saving by Category - $1,200,000.00 1
= $1L00000000 1 /
< 980000000
£ $600,000.00
Hardware = !
Testing < /
Productivity 29% H000000 ==
34% $200,000.00 1
$0.00
Transformetion ~ Year-1 Year? Year3
\ Paint
Software -1% ‘+ Curtent T Model Accumulated Costs  Test Cloud Model Accumulated Costs
Provisioning ' )
4% _ = Service Management
Sys. Admin, driven savings
32%
ROI projections from IBM Research Study 2009




Thisthird example is also in the banking vertical with a medium sized environment. In
this sized environment, there is a sufficient number of serversto drive a balanced set of
savings across the service management focus areas. The largest savings were driven by
the system administration costs which saw areduction in the number of administrators
required and improvements to both testing productivity and provisioning costs.

ROI analysis example- Banking (medium # of servers)

Payback Period (months) —p 6.82
Total Initial Investment for Test Cloud $302,958.33]
Net Present Value (NPV) $935,880.13]
Estimated ROl over 3 years 308.91%,
Estimated avg. annual ROI > 102.97%

Year 1 Saving by Category

Hardware

Testing 10%
Productivity Software
25% py 1%

Cumulative Cost Comparison -- With and without Cloud

$5,000,000.00
= $4500,000.00 1
2 $4,000000.00 {
< $3500,000.00
23,000,000 / —
2 925000000 / A
= $2,000,000.00 S
£ $1,50000000 7
© $1,000,000.00 { 7
$500,000.00

P

$0.00

Transformation ~ Year-1 Year-2 Year3
Point

‘+Current IT Model Accumulated Costs -+ Test Cloud Model Accumulated Costs

/Sys. Admin.
Y Cost
Provisioning 220
Cost

22%

= Service Management
driven savings

ROI projections from IBM Research Study 2009

4. Hardware payback

1.1 Overview

The hardware savings come from improving server utilization and decreasing the number
of servers. Thetypical server in adatacenter isrunning asingle application and is being
utilized on average from 5% to 25% of its capacity. As systems are consolidated and
virtualized in a cloud environment the number of serversrequired can drop significantly
and the utilization of each server can be greatly increased resulting in significant savings

in hardware costs today and the avoidance of
future capital investment.

1.2 How hardware payback is
achieved

There are two main areas of hardware payback.
Thefirst is physical server depreciation. Since
fewer servers are required the depreciation
expense can bereduced. The second areaiis
comprised of energy and facilities costs. If there

Hardware Payback - Year 1

1200000 50%
1| savings

63%
savings

[ =

Current ‘ Cloud | Current ‘ Cloud

Current ‘ Cloud

Medium Large Outsourced




are fewer servers using energy and requiring floor space this translates into direct bottom
line savings. The graph at the right depicts these savings for each environment, in the
outsourced case the savings are achieved through areduction in physical server
management charges being billed by the outsourcer. Typical savingsin total hardware,
energy and facilities can be in the range of 30% to 70%, based on your current size and
annual spending. Inthe examplesin this document the range is 50% to 63%. The cloud
computing platform can aso affect the size of the cost savings. Typicaly more mature
platforms like the IBM zSeries can have larger savings due to their advanced
virtualization and management capabilities which can support higher utilization rates.

1.3 Getting started with hardware

One of the first projects to execute is server consolidation. Server consolidation increases
IT efficiency while reducing overall infrastructure costs through the elimination of
underutilized servers. By moving to avirtualized and consolidated environment you can
expect to see cost savings and also increased agility of the IT systemsto meet rapidly
changing requirements.

Whether you need help with a business case or start-to-finish consolidation of your IT
environment, IBM can help you define the scope of your project and develop aroad map
for your server consolidation. And if you need more help, we can evaluate your
workloads and infrastructure and provide a comprehensive business case, outlining total
cost of ownership (TCO) and return on investment, with alternatives and a strategy that
will meet the needs and challenges of your business for the next three to five years. For
more advanced optimization initiatives, we can show you how to optimize your IT
infrastructure using new technologies that enhance operational and cost performance by
concentrating on:

e Power and cooling.

e Space utilization.

e Application performance requirements.
e Automation and virtualization.

Perhaps you have a particular focus relative to application. Whatever your needs, we can
help you consolidate your workloads and upgrade databases and applications—including
your customer in-house UNIX® applications—with technical expertise and services that
span heterogeneous environments.

IBM also provides IBM CloudBurst which is an integrated hardware, software and
services offering to deliver a complete virtualized private cloud environment.

5. Software payback

1.1 Overview

Software is the key to delivering the savings described in this guide. The two major
components of software costs are virtualization software that enables consolidation and
more importantly the service management software that enables visibility, control and



automation of your environment to ensure efficient service delivery. Without a service
management system, the savingsin the other areas can not be achieved. However,
software does require a modest investment in order to delivery the large cost savings
described in this guide.

1.2 Why software costs typically rise

The main drivers of increased software costs in a cloud environment are the cost of the
virtualization software and the service management software to provide visibility, control
and automation to the virtualized systems. Each consolidated system will require a

license for virtualization software

and additional service management Software payback - Year

software. These costs are partially 200000 | $103K —

offset by the reduction in the number | %o | | increase

of operating system licenses due to 140000

the number of systems being e

decreased as aresult of the 80000 | .

consolidation. Asshowninthechart | 00

at the right the software costs 20000 g

general ly increa$ bUt the Overa” ’ Current ‘ Cloud | Current ‘ Cloud Cﬁnt ‘ (lfu:i
percent increase istypically a small Vedium Large outsourced
single digit percentage when

compared to the overall savings achieved in other areas as shown in section three. In the
case of the medium size banking customer, the client already had a virtualized
environment established so they would be able to further reduce the number of
virtualization licenses when they move to a cloud environment so their software costs
would be reduced. The other two customers did not have virtualized environments at the
start, so their software costs would increase.

1.3 Getting started with software

To get started with software payback the first step isto install virtualization software.
The virtualization software provides the basis for server consolidation and improving
system utilization by running multiple workloads on asingle server. The second step is
to install a basic service management system for your cloud to enable the efficient
operation and delivery of high quality services. The third step isto install additional
service management software to focus on managing the virtualization aspect of your
cloud environment and gain additional cost savings. The details of the second step are
covered in the productivity payback section and the details of the third step are covered in
the system administration section.



6. Automated Provisioning payback

1.1 Overview

Automated provisioning provides the ability to provision systems without the long and
error prone manual process used in non-automated environments. Automated
provisioning tools allow a skilled administrator to record and test provisioning scripts for
deploying cloud services. These scripts can then be used by automated tools to
consistently provision systems without the human error introduced through the use of
manual provisioning processes. This greatly reduces the amount of time required to
provision systems and allows skilled resource to be leveraged over many more systems,
while improving the overall quality of the provisioning process. This provides the added
benefit of supporting a policy based approach to provisioning. With a policy based
approach I T, using automation, can decide when patches should be applied, what action
to take when systems are no longer needed and insure that unused resources are quickly
returned to the available pool to improve reuse.

1.2 How provisioning savings are achieved

The key savings metric for Provisioning Payback - Year 1
automated provisioning is the 51,600,000
amount of time saved in -

$1,400,000 -

deploying new systems which 61200000 | 90%
can trandlate into large cost +1.000,000 | 48% Savinas
savings. The chart at the right w0000 L SAVINAS ,

shows the savings when using $600,000 Iy
automated prOViSioni ng ina $400,000 \ I //

medium and large cloud $200000 ] \/ V

environment which is managed " D ] [l = =

Current ‘ Cloud Current ‘ Cloud Current ‘ Cloud

Outsourced

Large

by theinternal IT organization
and a small out sourced cloud.
The use of automated provisioning tools drives the time required to provision each image
from 40-70 hours to 30 minutes. Asthe number of images increases and the cost of
training, deployment, administration and maintenance of the automation softwareis
amortized over more images, the savings accelerate. In the large environment case the
savings approach 90 percent.

Another important factor to consider is the use of standard images. As businesses begin
to embrace virtualization, the variety of software images that need to be managed can
quickly proliferate, resulting in higher labor costsif left unchecked. One way to address
this problem isidentify workloads that can be standardized and cloned. With
standardization, much of the variability associated with deployment and maintenance of
unique images is eliminated. This use of cloning dramatically reduces maintenance time,
as the patches, testing and upgrades should be identical across cloned images. Simply
stated, the higher the clone factor, the greater the reduction in labor costs associated with
deploying and maintaining software virtual images.

Medium

10



1.3 Getting started with provisioning

To get started with provisioning requires the implementation of automated provisioning
software to replace manual provisioning processes. With automated provisioning new
systems and system updates can be provisioned quickly based on policies defined by IT.
Automation allows skilled resource to focus on delivering new services versus mundane
provisioning tasks and the use of policies multipliesthe savings by insuring that I T can
quickly de-provision and reuse resources.

Tivoli Provisioning Manager can help enable data centers to execute changes within the
I'T infrastructure more quickly, reliably and securely. Servers can be configured and
provisioned from bare-metal through applications and maintained against standard
hardware, software and security configurations. Computing resources can be deployed to
meet current needs and then redeployed or repurposed as changes in demand occur.
Tivoli Provisioning Manager supports server hardware, operating systems and
virtualization technologies from a variety of vendors. Tivoli Provisioning Manager
installs easily and delivers value quickly. Itsintuitive interface helps users access the
information and tools they need to be more productive. With pre-built or custom
automation workflows, users can better manage I T resources and automate a broad array
of tasks for data center environments.

Tivoli Provisioning Manager can be used to automate repetitive tasks, which can help
minimize costly human errors. The software’'s Web Replay plug-in, for example, alows
users to capture and rerun scenarios for even the most complex tasks. A skilled user can
execute the individual stepsinvolved in a procedure, save the recorded scenario and edit
it as needed. The skilled user may also include help or instructional text on the captured
screens. Other less skilled users can then use Tivoli Provisioning Manager to
automatically execute these captured scenarios.

Tivoli Provisioning Manager is an integrated tool for provisioning resources across your
environment and facilitating your data center automation initiatives. It can help
automatically provision software and configurations to Windows servers and clients, as
well as Linux and UNIX® physical and virtual servers. Because of the breadth of devices
that it supports, itsintegrated discovery and inventory capabilities and its ease of use,
Tivoli Provisioning Manager can be avauabletool for driving IT operational efficiency
to help minimize costs and maximize business flexibility.

7. Productivity payback

1.1 Overview

In the majority of customer environments today when new services are needed the
process to get the services delivered is usually a paper based process that is not very
responsive to the requestor. The new service being requested could be a development
and test environment for a software developer, or it could be for a new application that
the business needs to launch a new product. In the case of a developer requesting a new
dev/test environment, the process usually starts with the requester filling out a paper form
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and then this form is sent to various groups that need to approve the request before it gets
sentto IT. Onceit arrivesin the IT shop they need to figure out if the necessary
hardware is available and if the correct personnel are available that have the skills
required to stand up the system. If it is determined that new hardware is required, lengthy
delays can ensue.

With automated tools the requester chooses the environment from the services catalog
which is accessed through the self service portal. Integral to the self serve portal isthe
service catalog that maintains an up to date list of available services and up-to-date
system images. The tester specifies the start date desired, the environment, the software
images and amount of time that the service isrequired at the time of the request. This
eliminates the problems associated with environment quality and consistency aswell as
resources hanging in “limbo” because no one is sure when they are no longer needed.
Policies can be defined to quickly reclaim systems when they are no longer being used so
that less new hardware needs to be ordered and the existing hardware is used more
efficiently. The self serve portal also enables automated workflows so that the necessary
approvals can be quickly obtained and the automated provisioning process discussed in
the previous section can be started. Environments can be stood up and activated in a
matter of minutes as opposed to days or months.

12 HOW p rOd u Ct|V|ty Sa.Vl n gS Productivity Payback - Year 1

are achieved 50000

The key savings metric for productivity 300000 97_% =
payback isthe amount of time arequester | > [{_S&vInas

wastes waiting for the resourcesthey need | ..., |

to do their work. The chart at the right 100000 |

shows the savings when using a self serve 50000 1

portal ’. wv' ce Catal Og and aUtomated ° Current ‘ Cloud Current ‘ Cloud Current ‘ Cloud
provisioning to automate the service Medium Large oursourced

request process. The use of automation
drivestheidle time per project from tens of hoursto 1 hour. In each case significant
savings are achieved. Accelerating the completion of work has a dramatic impact on the
agility of an I'T organization to respond to the demands of the business and launch new
services faster. This shortens time-to-market and fuels more innovation for revenue
generation. These are key concerns of business executives across the globe. The financial
impacts of these business benefits can be huge, but they were not studied as part of the
current research.

1.3 Productivity

To get started with productivity improvements you should implement two projects; a user
friendly self-service interface that accelerates time to value and a service catalog which
enables standards that drive consistent service delivery. These two projects will enable
end users to request the services they need from a service catalog and provide an
automated approval process to enable the rapid delivery of new services.
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Businesses that manually deploy and manage applications and I T services face a number
of challenges. First, it can take weeks or months to receive the hardware and software
needed to deploy many applications. Next, the cost associated with the wait for needed
equipment as well as the cost to provide highly skilled IT staff members to manage the
deployment process can be substantial. Lastly, significant time and financial resources
are required to help ensure that the organization has audit processes integrated with
process governance.

Tivoli Service Automation Manager provides adaptable and automated best practices for
building and managing IT services. IT providers use templates to define service offerings
that are available to line-of-business managers. Through these templates, IT providers
take computing resources, such as virtualized operating systems and application
middleware stacks, integrated with workflow processes and standardized configurations,
and make them available as offerings to business operations staff members. Requestors
using this one-stop interface do not need detailed information regarding the computing
resource’ s requirements. They simply use the templates and pre-defined content to
request the resources from IT. In turn, IT can provide these resources in a very short time,
enabling users to respond rapidly to changing business scenarios.

Provisioning of servicesisautomatically enabled without requiring system or database
administrator involvement. Because these processes are automated and standardized,
they make IT deployment repeatable, reliable and cost-efficient. In addition to lower
server-to-administrator ratios and lower no-touch deployment, automated delivery of IT
services also enables better server and energy utilization.

Tivoli Service Automation Manager and a cloud computing model facilitate
standardization of the service request process. Through this standardization, service
consumers gain a consistent and reliable quality of service when requesting and receiving
resources from I T. This greatly improves the value of IT to the business. When a service
isdelivered, Tivoli Service Automation Manager manages the operational lifecycle
components of that service. For instance, IT administrators can automatically implement
monitoring and event management functions as well as recommended changes to
deployment. They can also manage changes to deployment processes according to results
obtained from monitoring statistics.

In order to accelerate the delivery of a managed cloud environment IBM also offers IBM
CloudBurst. IBM CloudBurst is an integrated service management offering with network,
servers, storage, quickstart services, and financing that delivers a pre-built cloud. I1BM
CloudBurst saves the time required to install and configure the hardware and software
required to deliver cloud based services which greatly accelerates time to value.

Enhancing IBM CloudBurst with the IBM WebSphere CloudBurst Appliance provides a
ready-to-go, cloud computing platform with specialized images for creating and
deploying application environments based on IBM WebSphere software. The
combination of the two offerings leverages the strengths of each to accelerate the delivery
of new WebSphere based applications. IBM CloudBurst is a complete cloud computing
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package that can deliver any type of virtual machine in support of multiple types of cloud
workloads. The WebSphere CloudBurst Appliance stores and secures application
environments consisting of patterns of 1BM-supported WebSphere Application Server
Hypervisor Edition virtual images, these environments can be dispensed into, managed
and maintained in a private cloud. So a customer can deploy IBM CloudBurst to quickly
deliver a cloud computing infrastructure and use the WebSphere CloudBurst Appliance
to deliver the WebSphere based application environment into the IBM CloudBurst cloud.

WebSphere CloudBurst Appliance has been shown to dramatically reduce costs through
improved hardware utilization providing for reduced power consumption, efficient
license management and decreased labor costs. Additionally, WebSphere CloudBurst
allows for faster time to value through reliable, consistent and repeatable
dispensing/teardown of application environments, which can circumvent lengthy
approval processes and improve upon security compliance. A hands on study was
conducted to track the time it took to deploy and instantiate a WebSphere-based application
on avirtua server using VMware. Metrics were captured based on a manual deployment and
using the WebSphere CloudBurst Appliance. The results from this study show that the use of
automation via the WebSphere Cloudburst Appliance can reduce software image labor hours
by as much as 80%. |IBM offers a complimentary WebSphere CloudBurst Value
Assessment to highlight the rapid ROI it can provide. The Value Assessment uses a
flexible and proven financial model to capture and compare current and anticipated costs
vs. benefits over amulti-year period. Use of the cost model allows you to better
understand cost components, eval uate alternatives and devel op project plans with greater

confidence.

8. System Administration payback

1.1 Overview

As acloud environment isimplemented, hardware is consolidated and systems are
virtualized to drive savings. However, one areathat requires particular focus to ensure
that costs don’'t actually increase is the area of system administration. In acloud
environment there are less physical servers to manage, but the number of virtual servers
increases. Virtual systems are more complex to administer and this can lead to higher
administrative costs. That is one of the reasons that a strong service management system
isso critical to an efficient and effective cloud environment.

1.2 How system administration
payback is achieved

The key savings metric for system administration
payback is the efficiencies that can be gained by
effectively managing the virtualized aspect of the
cloud environment. With the proper service
management tools for a highly virtualized
environment, the administration savings can range
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from 36% to 45%. The chart at the right shows the savings when using service
management tools designed for virtualized systems.

1.3 Getting started with system administration

The automated provisioning of services using a self server portal and service catalog isa
key first step as has been described. To achieve even high levels of savings and greater
efficiencies three additional service management steps or “projects’ should be
implemented. The first project would map the cloud computing environment so that the
relationship of the physical and virtual assetsis understood so that reported problems and
potential problems can be quickly isolated and remediated. The second project addresses
the performance monitoring and management of the virtual servers so that trends can be
established and watched so actions can be taken proactively. The third project isto
manage the cloud at the services layer and ensure that the services are meeting their
service level objectives. Let’slook at each project in more detail.

Asthe use of virtualization continues to accelerate, organizations need to adapt their
existing tools in order to fully exploit both virtual and physical resources. Many of the
resources that work together to comprise a business service end up residing on
heterogeneous and virtual environments requiring advanced capabilities and toolsto
manage the complex dependencies and relationships. IBM Tivoli software offers arange
of service management solutions designed to help organizations better understand their
virtualized environment — how to map virtual resources to physical resources, automate
the various operations, calcul ate usage, and manage performance and availability.

As mentioned earlier, Tivoli Service Automation Manger provides the foundation for
driving system administration savings by enabling standards and policies that drive
efficiencies. In addition, Tivoli Service Automation Manager can manage changes to
systems automatically based on monitoring data and provide audit trails of all action
taken to improve governance. IBM also provides other system management software for
virtualized environments that can drive even higher levels of savings.

Being able to visually trace the physical and virtual topology of the servers, associated
infrastructure and composite workloads is critical. A high-level mapping of your virtua
and physical servers and the workloads running across them provides a more complete
understanding of both the physical and virtual infrastructure and the relationships
between them — what physical components are used to build a virtual component and,
equally, what virtual components share a given physical component. IBM Tivoli
Application Dependency Discovery Manager provides visibility of interdependencies
between applications, computer systems and networking devices, using agent-less,
credential-free discovery and automated application maps.

Successful management of a virtualized environment relies on a comprehensive and
cohesive view of the operational state of the heterogeneous resources that comprise the
IT data center. Monitoring and visualization tools are avital part of managing a
virtualized environment, enabling organizations to better understand the current state of
eventsto help predict potential system failures and bottlenecks. If a problem does occur,
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the tools can help organizations rapidly isolate and analyze problems before service
levels are threatened. IBM Tivoli Monitoring for Virtual Servers provides superior
visualization to help identify trends, see impacts and take action, all from a centralized,
easy-to-use portal.

Tivoli monitoring solutions also allow you to collect both traditional IT measurements
and environmental measurements into acommon dashboard that displays an integrated
view of power usage, thermal data and application performance metrics. From there, you
can feed the temperature data into data warehouses to share with other applications for
real-time and historical trending analysis. For example, you might home in on a particular
asset that consistently uses more energy than the others. By correlating this information
with service level targets, you can take immediate action to slow the system down or
move workloads between virtual machines without impacting SLAS.

Y ou can also set policies to autonomously respond to certain preset thresholds or events
to decrease heat generation. Asworkload increases and decreases, these automated power
management policies can continually adjust the power by metering, controlling or
capping consumption to save energy while maintaining response times.

IBM Tivoli Business Service Manager delivers advanced real-time visualization of
services and processes to help organizations monitor and measure service availability and
performance against defined revenue, growth and operational objectives. Detailed service
dependency views can speed problem resol ution through automated service-impact and
root-cause analysis. In addition, Tivoli Business Service Manager offers service
intelligence through real-time service scorecards that track key performance indicators
(KPIs) and SLAs. Composite applications — which use business |ogic and data that span
physical and virtual servers, integration middleware and mainframe systems — can be
particularly challenging to monitor. IBM Tivoli Composite Application Manager
(ITCAM) can help you avoid critical performance problems by proactively recognizing
and isolating problems using robotic and real -time techniques. An intuitive user interface
for powerful visualization and customizable views enable quick determination of
degraded performance levels to help maintain customer satisfaction.

Virtualization goes along way to helping organizations reach the goal of providing rapid
near real-time response to customer requirements. When virtualization combines with
automation, true flexibility, resiliency and responsiveness become areality. For physical
and virtual systems alike, the automation of critical operationsis crucial for ensuring
availability, providing efficient service and reducing manual errors, cost and complexity.
Virtualization goes along way to helping organizations reach the goal of providing rapid
near real-time response to customer requirements. When automation is not widely
applied to the tasks and workflows associated with processes such as deployment,
fulfillment, and change and rel ease management, operational efficiency and effectiveness
are difficult to achieve. Tivoli software offers automation solutions designed to address
key types of automation, including provisioning, workload, storage and physical
automation.

16



9. Summary of savings and costs

The following table provides a summary of the savings in each of the five areas and the
associated costs.

Area Saving Metrics Cost Metrics
Hardware o0 Reduction in number of
servers

o Drivesreduction in
server depreciation
cost, energy usage
and facility costs

Software Reduction in the number of | o Cost of virtualization

OS licenses software

o Cost of cloud
management software

Automated Provisioning Reduction in number of Training, deployment,
hours per provisioning task | administration and
maintenance cost for
automation software
Productivity Reduction in number of
hours waiting for images
per project
System Administration Improved productivity of

administration and support
staff (support more systems
per administrator)

10. Tracking your Payback/ROI - What Data do you

need to measure?

In order to determine your cloud computing payback, the first step isto gather the data
required to establish a baseline for you pre-cloud environment. As the projects defined in
this guide are executed, the savings can be measured against the baseline datato calculate
your payback. Some estimates may need to be made for some of the data and as
processes are put in place to better capture the data required more accurate results can be
achieved. However, the lack of exact detailed data for each measurement should not
inhibit you from getting started. Where exact data cannot yet be measured or calculated,
make reasonable and logical estimates. Thisinitial “Benchmark” is an important
component of the overall program. Asthe results are tracked, data collection improves
and the savings are achieved, the benchmark will provide insightsto track against. The
benchmark will also make it easier to justify the investments required to get started.
Savvy IT executives have been known to use their savings projections to make the
ongoing project "self funding"”. In those cases, there is an agreement in place with the
finance team or CFO that some percentage of the annual savings will be returned to the
IT organization to fund next years investments in further improvements. CFOsand IT
CXO'slove that concept of "self-funding”
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1.1 Hardware metrics

0 Number of existing physical servers
0 Averagetota purchase price per server
0 Average Hardware % utilization

1.2 Software metrics

o0 Number of existing non-Free OS (e.g. Windows Server) licenses
Number of existing virtualization software licenses

Annual virtualization software license cost per physical server

Cost of non-free OS license (one time cost) per physical server
Cost of non-free OS annual license maintenance per physical server

1.3 Provisioning metrics

o Number of images installed per year (provisioning requests)

0 FTE hoursrequired per provisioning without automation software

o FTE hoursrequired per provisioning with automation software

o Costsfor provisioning automation software (Tivoli Service Automation Manager)

1.4 Productivity metrics

0 Tota number of projects per year
o Averageidletime caused by provisioning per project without automation
0 Averageidletime caused by provisioning per project with automation

1.5 System Administration metrics

0 Number of existing physical servers

o0 Number of actively managed OS instances

0 How many system administrators are managing the environment (excluding network
and storage administration)

0 Administration productivity gain due to cloud transformation

0 Ratio of system administrators to support staff

0 Annual labor cost per system administrator

11. For More Information

IBM offers a complimentary WebSphere CloudBurst Value Assessment workshop to
organizations who are actively seeking to optimize their application server environment,
aswell as, improve upon current provisioning times and related costs. The assessment
can be conducted remotely with IBM subject matter experts or on-site. It provides an
improved understanding of your current application server environment, along with
the financial and operational performance benefits resulting from using WebSphere
CloudBurst Appliance. It also provides a business case for WebSphere CloudBurst

deployment that’ s tuned to your business priorities and growth plans in support of project

funding and budgeting. The WebSphere CloudBurst Value Assessment consists of
> Review assessment objectives, agenda and deliverables



A\

Validate the current environment cost structure, growth plan data and other
important factors

Develop the WebSphere CloudBurst high-level architecture

Understand administrative/business impact requirements and any related
assumptions

Finalize the financial model

Develop and deliver executive presentation

VYV VY

Conducting a WebSphere CloudBurst Vaue Assessment can provide you with an
improved understanding of your current application server environment, along with the
financial and operational performance benefits resulting from WebSphere CloudBurst
Appliance. It can also be the basis of abusiness case for WebSphere CloudBurst
deployment that’ s tuned to your business priorities and growth plans in support of project
funding and budgeting

Contact your IBM WebSphere account executive to learn more and schedule avalue
assessment.
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IEM, the IEM logo, ibm.com, DBZ, Domino, FastBack, Informix, Lotus, ProtecTIER, System Storage and
Tivali arz trademarks or registered trademarks of Intemational Business Machines Corporation in the United

States, other countries, or both. If these and other IBM trademarked terms are marked on their first
occurrence in this information with @ trademark symbal (8 or ™), (hese symbols indicate .5, registerad or

common law trademarks owned by IBM at the time this informaiion was published. Such trademarks may
also he registered or common law trademarks in other countries. A current list of IBM trademarks is
available on the Web at "Copyright and trademark information” at ibm comidegal/copytrade. shtmil.

Adobe is a trademark of Adobe Systems Incorporated in the United States, and/or other countries.

MICTOSOM, SharePoint, Actve Directory and WIndows are trademarks of MICroson Corporation in the United
States, other countries, or both.

UMIX iz a registered trademark of The Open Group in the United States and other countries
YMwarc is a registercd trademark of YMware, Inc. in the United States and other jurisdictions.

Disclaimer: The customer is responsible for ensuring compliance with legal requirements. [tis the
customer's sole responsibility to obfain advice of competent legal counsel as to the identification and
interpretation of any relevant laws and regulaiony requiremeants that may affect the customer’s business and
any actions the customer may nead to take to comply with such laws. 1BM does not provide legal advice or
represent or warrant that its services or products will ensure that the customer is in compliance with any law
or regulation.
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