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Introduction

In this document, you will find information to help you understand the benefits of adopting Cloud
Computing Services into your deliverables.
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Why is Cloud Computing So Hof?

Gartnerinc, one of the leading information technology research and advisongpanies, describes
Cloud Computing in their Hype Cycle Special Report of 2009 as

a ¥he latest supethyped concept in ITIthough cloud computing is about a very simple idea
O2yadzyAya ' yRk2NI RSt AGSNAyY I aS NIBegdng typeNd ctouda (G K S
computing and scope of deployment that make the details not nearly so simple.

As a result of the tremendous interest in the Cloud by end user customers and providers of Cloud
Computing services, Gartner has included it in theirti@&r Hype Cycle analysis.

Gartner Hype Cycle of Innovation

Cloud Computing Managed Services
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Source: Gartner's Hype Cycle Special Report for 2009
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Since 1995, Gartner has used Hype Cycles to characterize th8 ovér K dza A I aYX 2 NJ a K& LIS ¢

subsequent disappointment that typically happens with the introduction of new technoldgmsever;
Hype Cycles also show how and when technologies move beyond the hype, offer practical benefits and
become widely accepted.
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Expectations phasef the Hype Cycle, having surpassed the Innovation Trigger phase, the event that
generates significant press and interest, building through the Positive Hype to reach its peak. According
G2 DIFENILySNR& 18IS /&0t Ss (KSpeyeddeistheXdugh®f G KIF G / f 2 dz
Disillusionment prior to attaining the Slope of Enlightenment and Plateau of Productivity, where the
0SySFAlGla 2F (KS (SOKyz2f238 06S02YS gARSt& RSY2yaiN
DI NIl y SNDa | & LiScast &l tfivelygar timalimedo réaéh mainstream adoption.

To put this in clearer perspective, Managed Services has been plotted in its current position on the Hype
Cycleillustration ¢ the Slope of Enlightenment, having already passed throughrinegh of
Disillusionment on the way to mainstream adoption on the Plateau of Productivity.

Basedbn their research, polling and surveips2008 Gartner made the following predictions regarding
Cloud Computing:

A By 2011, 90% of IT utility/infrastructuses-a-service contracts will also include nontraditional
service providers in the vendor evaluation phase

A By 2011, early technology adopters will forgo capital expenditures and instead purchase 40% of
their IT infrastructures as a service

A By 2012, at leasbne-third of spending on business application software will be as a service
subscription instead of as a product license

A Cloud computing heralds an evolution of business that is no less influentiakthmness

Gartnerpositsthat Cloud computing will be a catalyst to a new way of consuming IT services by
customers, as evidenced by thessertiondCloud computing heralds an evolution of business that is
no less influential than éusiness.

These opinions by Gartner clearlygition the adoption of Cloud Computing Solutions into an IT Solution
2NJ alyF3aSR { SNIPBAOS t NPEJGARSNRA RSt A QJSdebhdsteia I € dz o6
Odza i 2 busSnNSneeds.

What is Cloud Computing?

The National Institte of Stamlards and Technologgr NIST, an agency of the U.S. Department of
/| 2YYSNODS F2dzyRSR Ay wmdpnm & GKS yI GA2ydndwhdsd NAG TS
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mission is to promote U.S. innovation and industrial competitiveness by advancingneraasit

science, standards and technology, has developed the following working definition of Cloud Computing:

Cloud computing is a model for enabling convenientj@mand network access to a shared pool of
configurable computing resources (e.g., hetwosksyers, storage, applications, and services) that can
be rapidly provisioned and released with minimal management affaservice provider interaction.

This cloud model promotes availability and is composed of five essararakteristics threesenice
models and fourdeployment models

The 5 Essential Characteristics of Cloud Computingt

The 5 essential characteristics of a Cloud Computing deliverable are:

1.

OndemandSelfServiceg where a customer can unilaterally provision computing capabilities
such as user access, server time and network storage as needed automatically without requiring
human interaction with individual service providers.

Broad Network Accesswhere capabilities are available over the network and accessed
through standard mechasins that promote use by heterogeneous thin or thick client platforms
such as mobile phones, desktops, laptops and PDAs.

Resource Poolingg KSNBE (G KS LINPZARSNRA O2YLMziAy3d NBA2dzNE
customers in a mukienant model, with differat physical and virtual resources dynamically

assigned and reassigned according to demand. There is a sense of location independence in that

the customer generally has no control or knowledge over the exact location of the provided

resources but may be ablo specify location at a higher level of abstraction such as a country,

state, or datacenter. Examples of these pooled resources include storage, processing, memory,
network bandwidth, and virtual machines.

Rapid Elasticity; where capabilities can be padly and elastically provisioned; in some cases
automatically, to quickly scale out and rapidly released to quickly scale in. To the customer, the
capabilities available for provisioning often appear to be unlimited and can be purchased in any
guantity atany time.

"
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5. Measured Service where Cloud systems automatically control and optimize resource use by
leveraging a metering capability at some level of abstraction appropriate to the type of service,
such as storage, processing, bandwidth, and active ussruamts. Resource usage can be
monitored, controlled, and reported, providing transparency for both the provider and
customer of the utilized service.

5 Essential Characteristics

Oon
Demand

Qelf Service/
essued | Networ
\ Access

Rapid | Resource

\Elasticity \Pooling

The 3 Cloud Computing Service Modela
The 3 Service Models governing Cl@amputing deliverables consist of:

1. Cloud Software as a Service, or S@ashere the capability provided to the customer is to use
0KS LINPQGARSNDA | LILX AOFGA2ya NizyyAy3ad 2y | Of 2dzR
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based email and office productiyiapplications, are accessible from various client devices

through a thin client interface such as a web browser. The customer does not manage or control
the underlying cloud infrastructure including network, servers, operating systems, storage, or
even ndividual application capabilities, with the possible exception of limited custespecific
application configuration settings.

2. Cloud Platform as a Service, or Paaghere the capability provided to the customer is to
deploy onto the cloud infrastructureustomercreated or acquired applications created using
programming languages and tools supported by the provider. The customer does not manage or
control the underlying cloud infrastructure including network, servers, operating systems, or
storage, but las control over the deployed applications and possibly application hosting
environment configurations.

3. Cloud Infrastructure as a Service, or laa8here the capability provided to the customer is to
provision processing, storage, networks, and other fundatal computing resources where the
customer is able to deploy and run arbitrary software, which can include operating systems and
applications. The customer does not manage or control the underlying cloud infrastructure but
has control over operating sigsnms, storage, deployed applications, and possibly limited control
of select networking components such as firewalls.

¢t2 0SS 02y aA KBNS Rustbe deplajzRl On top of Cloud Infrastructure that has the
(5) key characteristics mentioned previously.
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3 Service Models

Software as a |
Service SaaS

Infrastructure
as a Service
EER)

Platform as a
Service PaaS |

Cloud Service Examples

Cloud Software as a Serviselutions deliver software over the Internet and eliminate the néad

customers to install and run these applications on their local devices, simplifying maintenance and
support. Examples of Cloud Software as a Service deliverables include hosted application software such
as Word Processor, Spreadsheet and Email apioisa as well as Social Networking and Photo and

Video sharing solutions and hosted PSA and RMM solutions.

Cloud Platform as a Serviekeliverables include computing platforms and/or solution stacks, often
consuming cloud infrastructures and sustainiraud applications such as Windows Azure, Google
AppEngine and Force.com. These types of deliverables facilitate the deployment of applications for
customers and eliminate the need, cost and complexity of buying and managing underlying hardware
and softwarelayers.

Cloud Infrastructure as a Servickelivers computing infrastructure; generally as virtualized
environments, where all infrastructure such as servers, software, network equipment, data center
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space, storage and firewalls can be delivered to custgmasra fully outsourced service. Solutions
delivered by Rackspace, Amazon Web Services and GoGrid provide customers these types of services.

Examples of the 3 Cloud Services

SaaS — « Office Productivity L
Hosted « Social Networking Ag p#[catlon
e [z 11ea - © PSAand RMM Solutions oftware
8

EEERES . Windows Azure :
Hosted » Google AppEngine Sg![:gﬁn

Platforms * Force.com
L

laaS — - Rackspace Computing
Hosted  Amazon Web Services IS {00!

Infrastructure [y and Storage
N\

N\

Cloud Service Model Architectures

The Cloud Computing paradigm enables the dgwelent and maintenance of a framework that

supports Software as a Service, Platform as a Service and Infrastructure as a Service as individual, or
multiple servicedosted or nestedn specificcombinatiors. Tte illustration belondemonstrates each of

the infrastructuresin greenhosting a single serviee Software as a Service solution, a Platform as a
Service solution, or an Infrastructure as a Service solatidrosted within their own individual Cloud
Infrastructures. These services are not devebbpg the customer, but rather delivered by the Cloud
Services provider.

The yellow Cloud Infrastructuexhibitsthe ability to hostone or manyPlatforms as aService within the
same Cloud Infrastructuras a ServiceSimilarly, the blue Cloud Infrastructuepresents the ability to
host one or manysoftware as a Service solutgwithin a Platform as a Service solution.

The red Cloud Infrastructure demonstrates the ability to fa®t or manySoftware services withi
Platform servicesand agairwithin Infrastructure services.
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Service Model Architectures

The 4 Cloud Computing Services Deployment Model3
Cloud Computing solutions are deployed in one of 4 models:

1. A Private Cloud;, where the cloud infrastructure is @pated solely for an organization. It may

be managed by the organization or a third party and may exigiremise or offpremise.

. A Community Cloud where the cloud infrastructure is shared by several organizations and
supports a specific community thhas shared concerns such as mission, security requirements,
policy, and compliance considerations. It may be managed by the organizations or a third party
and may exist opremise or offpremise.

. A Public Cloua where the cloud infrastructure is made aladile to the general public or a large
industry group and is owned by an organization selling cloud services.

. A Hybrid Cloud; where the cloud infrastructure is composed of two or more clouds; such as a
private cloud and a community or public cloud, thatmain unique entities but are bound

® National Institute of Standards and Technology
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