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Abstract
Cloud computing refers to the delivery of computational 
resources from a location other than your current one. In its 
most used context it is Internet-based (“cloud”) development 
and use of computer technology (“computing”). The cloud is 
a metaphor for the Internet, based on how it is depicted in 
computer network diagrams, and is an abstraction for the 
complex infrastructure it conceals. It is a style of computing in 
which IT-related capabilities are provided “as a service”, allowing 
users to access technology-enabled services from the Internet 
(“in the cloud”) without knowledge of, expertise with, or control 
over the technology infrastructure that supports them. According 
to a 2008 paper published by IEEE Internet Computing “Cloud 
Computing is a paradigm in which information is permanently 
stored in servers on the Internet and cached temporarily on 
clients that include desktops, entertainment centers, tablet 
computers, notebooks, wall computers, handhelds, sensors, 
monitors, etc.”

Keywords
Cloud Computing

I. Introduction
Cloud computing is a general concept that incorporates software 
as a service (SaaS), Web 2.0 and other recent, well-known      
technology trends, in which the common theme is reliance on 
the Internet for satisfying the computing needs of the users. For 
example, Google Apps provides common business applications 
online that are accessed from a web browser, while the software 
and data are stored on the servers.

1. Definition of Cloud Computing
It starts with a premise that the data services and 
architecture should be on servers. We call it cloud 
computing, they should be in “cloud” somewhere.                                                                                                           
-Eric Schmidt 
…a computer paradigm shift where computing is moved away 
from personal computers or an individual application server 
to a “cloud” of computers.
--wikipedia A couple of definitions have been presented here. 
They can be paraphrased as saying that 
Cloud computing is the computation, data services and 
architecture which are moved to the cloud. This cloud doesn’t 
refer to a data center but a collection of online resources. A 
process of computation which otherwise would have taken 
place at the end user would now be moved to some distant 
location of online resources called as cloud.

2. A cloud is a
• Virtualized server pool
• ReconFig.s to provide different   service 
   profiles on demand.
• Individual node providing service is unimportant .
   The following fig.1. shows the high-level clouds.

Fig. 1: Example of high-level clouds.

3. Location
The location remains to be the crucial factor. The location of 
data and the location of computation. These two would have 
other wise resided on the user terminal computer .Moving the 
possession of resources away from the user on to a cloud 
presents a situation of paradigm shift in the possession of the 
resources thereby giving a cloud vital control over the resources. 
Thus possessing the control over these resources provides 
some kind of power.

4. Comparisons
Cloud computing is often confused with grid computing, (“a 
form of distributed computing whereby a ‘super and virtual 
computer’ is composed of a cluster of networked, loosely-
coupled computers, acting in concert to perform very large 
tasks”), utility computing (the “packaging of computing 
resources, such as computation and storage, as a metered 
service similar to a traditional public utility such as electricity”) 
and autonomic computing (“computer systems capable of self-
management”). Indeed many cloud computing deployments 
are today powered by grids, have autonomic characteristics and 
are billed like utilities, but cloud computing can be seen as a 
natural next step from the grid-utility model. Some successful 
cloud architectures have little or no centralised infrastructure 
or billing systems whatsoever including peer-to-peer networks 
like Bit Torrent and Skype and volunteer computing like SETI@
home

5. Tools and Infrastructure
Tools are required to access the contents from the clouds. 
The infrastructure cost comes down heavily as the need for 
investing in expensive hardware and software resources no 
longer exist. Technology is complicated.
Tools make it easy to run sites without any physical computers 
Tools help in rapid deployment of sites Tools help in lowering 
the cost of operating 
Ex : Stock market sites

II. History
The Cloud has been used as a metaphor for the Internet, derived 
from its common depiction in network diagrams as a cloud 
outline.
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The underlying concept dates back to 1960 when John 
McCarthy opined that “computation may someday be organized 
as a public utility”, indeed it shares characteristics with service 
bureaus which date back to the 1960s, and the term cloud 
was already in commercial use in the early 1990s to refer to 
large ATM networks. By the turn of the 21st century, the term 
“cloud computing” had started to appear, although most of the 
focus at this time was on Software as a service.
Amazon.com played a key role in the development of cloud 
computing by modernizing their data centers after the dot-
com bubble and, having found that the new cloud architecture 
resulted in significant internal efficiency improvements, providing 
access to their systems by way of Amazon Web Services in 
2002 on a utility computing basis. 2007 saw increased activity, 
including Google, IBM, and a number of universities embarking 
on a large scale cloud computing research project, around the 
time the term started gaining popularity in the mainstream 
press. It was a hot topic by mid-2008 and numerous cloud 
computing events had been scheduled.
In August 2008 Gartner observed that “organisations are 
switching from company-owned hardware and software assets 
to per-use service-based models” and that the “projected shift 
to cloud computing will result in dramatic growth in IT products 
in some areas and in significant reductions in other areas”
Evolution of computation:
The history of computation began with the mainframe systems 
where the resources were available at the mainframe location. 
Individual users needed to take their code to this centralized 
location and run the code and then obtain the output. Thus it 
began with the centralized system and then computation entered 
into next stage of evolution where the computation is carried 
out partly at the client end and the other part implemented 
on the server end called as Client-Server architecture.Fig 2. 
Shows the Evolution of computation.
During the next phase of evolution of computation the pendulum 
of evolution has again shifted towards the centralized system 
called as Cloud Computing.  

Fig. 2 : Example diagram for Evolution of computation.

III. Architecture
Cloud architecture is the systems architecture of the software 
systems involved in the delivery of cloud computing, e.g., 
hardware, software, as designed by a cloud architect who 
typically works for a cloud integrator. It typically involves multiple 
cloud components communicating with each other over 
application programming interfaces, usually web services.
This is very similar to the Unix philosophy of having multiple 
programs doing one thing well and working together over 
universal interfaces. Complexity is controlled and the 
resulting systems are more manageable than their monolithic 

counterparts. Cloud architecture extends to the client, where 
web browsers and/or software applications are used to access 
cloud applications. Cloud storage architecture is loosely 
coupled, where metadata operations are centralized enabling 
the data nodes to scale into the hundreds, each independently 
delivering data to applications or users.

Fig. 3 : Example of Cloud architecture.

A. Data Processing in Cloud
Network of parallel processors. Cost effective and automatically 
scalable. Distributed data single system A self healing 
system 

Fig. 4:

B. Components

1. Application
A cloud application leverages The Cloud in software architecture, 
often eliminating the need to install and run the application 
on the customer’s own computer, thus alleviating the burden 
of software maintenance, ongoing operation, and support. For 
example:
•Peer-to-peer / volunteer computing (Bittorrent,  
  BOINC Projects, Skype)
•Web application (Facebook)

2. Client
A cloud client is computer hardware and/or computer software 
which relies on The Cloud for application delivery, or which is 
specifically designed for delivery of cloud services, and which 
in either case is essentially useless without it. For example:
•Mobile (Android, iPhone, Windows Mobile)
•Thick client / Web browser (Google Chrome, Mozilla 
Firefox).

3. Infrastructure
Cloud infrastructure, e.g., Infrastructure as a service, is 
the delivery of computer infrastructure, typically a platform 
virtualization environment, as a service. For example:
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•Full virtualization (GoGrid, Skytap)
•Grid computing (Sun Grid)

4. Platform
A cloud platform, e.g., Platform as a service, the delivery of 
a computing platform, and/or solution stack as a service, 
facilitates deployment of applications without the cost and 
complexity of buying and managing the underlying hardware 
and software layers. For example:
•Web hosting (Mosso)
•Proprietary (Azure, Force.com)

5. Service
A cloud service, e.g., Web Service, is “software system[s] 
designed to support interoperable machine-to-machine 
interaction over a network” which may be accessed by other 
cloud computing components, software, e.g., Software plus 
services, or end users directly.[ For example:
•Mapping (Google Maps, Yahoo! Maps)
•Search (Alexa, Google Custom Search, Yahoo! BOSS)

6. Storage
Cloud storage is the delivery of data storage as a service, 
including database-like services, often billed on a utility 
computing basis, e.g., per gigabyte per month. For example:
•Database (Amazon SimpleDB, Google App Engine’s BigTable 
datastore)
•Network attached storage (MobileMeiDisk, Nirvanix 
CloudNAS)

C. Standards
A cloud standard is one of a number of existing, typically 
lightweight, open standards that have facilitated the growth 
of cloud computing, including: 
Application 
Communications (HTTP, XMPP)
Security (OAuth, OpenID, SSL/TLS)
Client 
Browsers (AJAX)
Offline (HTML 5)
Infrastructure 
Virtualization (OVF)
Platform 
Solution stacks (LAMP, Space-based architecture)
Service 
Data (XML, JSON)
Web Services (REST)

IV. Key characteristics
Customer capital expenditure is minimized and thus lowers 
barriers to entry, as infrastructure is owned by the provider 
and does not need to be purchased for one-time or infrequent 
intensive computing tasks. Services are typically available 
to or specifically targeted to retail consumers and small 
businesses.
Device and location independence enables users to access 
systems regardless of their location or what device they are 
using, e.g., PC, mobile.
Multi-tenancy enables sharing of resources, and costs, among 
a large pool of users, allowing for: 
Centralization of infrastructure in areas with lower costs, e.g., 
real estate, electricity, etc.

Peak-load capacity increases (users need not engineer 
for highest possible load levels) Utilization and efficiency 
improvements for systems that are often only 10-20% utilized. 
On-demand allocation and de-allocation of CPU, storage and 
network bandwidth Performance is monitored and consistent, 
but can be affected by insufficient bandwidth or high network 
load.
Reliability is enhanced by way of multiple redundant sites, which 
makes it suitable for business continuity and disaster recovery, 
however IT and business managers are able to do little when 
an outage hits them. 
Scalability meets changing user demands quickly without users 
having to engineer for peak loads. Massive scalability and large 
user bases are common, but not an absolute requirement.
Security typically improves due to centralization of data, 
increased security-focused resources, etc., but raises concerns 
about loss of control over certain sensitive data. 

1. Cloud Computing = Utility Computing
Avoids the problem of installation 
Hardware can be accessed as utility service
Reduces the capital cost
An example of cloud computing terminal is EE PC900 launched 
by Asus. 

             
Fig. 5:                                               

2. Customer benefits of Cloud Computing
Lower total costs and lower fixed costs; usage-based pricing 
and variable costs Flexibility to scale up and down IT capacity 
over time, 24x7, to business needs More agile, responsive 
IT capabilities to changing business needs Potentially faster 
Innovation from faster releases & shared user community.
Agnostic to specific operating systems, chip CPU 
technologies.

3. Risks
The best way for a corporation or end-user to avoid losing or not 
being able to access their data is to know a vendor’s policies 
on data security before using their services. The seven security 
issues which one should discuss with a cloud-computing 
vendor:
Privileged user access—inquire about who has specialized 
access to data and about the hiring and management of such 
administrators.
Regulatory compliance—make sure a vendor is willing to 
undergo external audits and/or security certifications.
Data location—ask if a provider allows for any control over the 
location of data.
Data segregation—make sure that encryption is available at 
all stages and that these “encryption schemes were designed 
and tested by experienced professionals.”
Recovery—find out what will happen to data in the case of a 
disaster; do they offer complete restoration and, if so, how 
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long that would take.
Investigative Support—inquire as to whether a vendor has the 
ability to investigate any inappropriate or legal activity.
Long-term viability—ask what will happen to data if the company 
goes out of business; how data be returned and in what 
format.

V. Implementation

A. Cloud Computing - A case study 
Next time you will need computing resources, e.g. a web server, 
get it from the cloud, it can be done as follows:
Step 1: Create an Amazon Elastic Compute Cloud  (EC2) 
account.
Step 2: Download the Amazon command line API 
tools  and/or install the Elasticfox - Firefox plug-in . 
Step 3: Set the security keys to allow SSH. 
Step 4: ConFig. the Elasticfox (for example open 
port 22 for SSH and port 80 for http in mycase). 
Step 5: Use the new virtual machine - see screen shots 
below:

Fig. 6: Amzon ElasticFox GUI

Fig. 7: Connecting to the machine via SSH

Fig. 8: Starting a webserver on virtual machine: 

B. Eucalyptus
Elastic Utility Computing Architecture for Linking Your Programs 
To Useful Systems -- is an open-source software infrastructure 
for implementing Cloud computing using computing clusters 
and/or workstation farms. The current interface to EUCALYPTUS 
is interface-compatible with Amazon.com’s EC2, but the 
infrastructure is designed to be modified and extended so that 
multiple client-side interfaces can be supported. In addition, 

EUCALYPTUS is implemented using commonly-available Linux 
tools and basic web service technology making it easy to install 
and maintain.
Overall, the goal of the EUCALYPTUS project is to foster 
community research and development of Cloud service 
implementation technologies, resource allocation strategies, 
service level agreement (SLA) mechanisms and policies, and 
usage models. The current release is version 1.0 and it includes 
the following features:
Interface compatibility with EC2:
Simple installation and deployment using Rocks cluster-
management tools
Simple set of extensible cloud allocation policies Overlay 
functionality requiring no modification to the target Linux 
environment
Basic “Cloud Administrator” tools for system management and 
user accounting
The ability to conFig. multiple clusters, each with private internal 
network addresses, into a single Cloud. The initial version of 
EUCALYPTUS requires Xen to be installed on all nodes that can 
be allocated, but no modifications to the “dom0” installation 
or to the hypervisor itself.

VI. Conclusion
Who controls the cloud is very important, and we hope for a 
future where the cloud is open and there is a healthy ecosystem 
of developers working on making it better. These are still early 
days in cloud computing, and it will have a profound impact on 
how we innovate going forward.
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