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Abstract— Cloud Computing provides a great
opportunity for governments across the globe, to
provide reliable E-Governance quickly, at lower costs.
Cloud computing features like application virtualization, end-
to-end service management, instant deployment and ease of
maintenance are catalysts that jumpstart application
deployment on the Cloud. With proper planning, execution,
training and good management, the Cloud infrastructure can
greatly reduce overall costs for government departments
maintaining and managing E-Services for E-Governance, and
help in efficiently utilization.
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I. INTRODUCTION

Cloud Computing provides a great opportunity for enabling
reliable E-Governance quickly at lower costs. Cloud computing
features like application virtualization, end-to-end service
management, instant deployment and ease of maintenance are
catalysts, that jumpstart application deployment on the Cloud.
The paper recommends taking to a Cloud infrastructure step-by-
step, rather than going in for a one step, the biggest benefit of the
Cloud is that it helps consolidate all data centers and optimize
resource utilization, reducing support and maintenance costs by
more than half, without compromising on performance,
availability and reliability of applications. A unified e-
government infrastructure, based on Cloud and SOA architectures
is required one that paves the way for sharing of information and
workflow between agencies and which enables the delivery of
seamless services to the public. Cloud architectures allow rapid
deployment of turn-key test environments, with little or no
customization.

No one should be deluded by the complexity and scale of
services and hurdles to be overcome when implementing such a
large scale program in the context of e-governance in India.
Cloud migration can e-Governance or „electronic governance
is basically the application of Information and Communications
Technology to the processes  of  Government  functioning  in
order  to  bring  about „Simple,   Moral,   Accountable,
Responsive    and   Transparent (SMART) governance.3 This
would generally involve the use of
ICTs by government agencies for any or all of the following
reasons: (a) Exchange of information with citizens, businesses or
other government departments (b) Speedier and more efficient
delivery of public services (c) Improving internal efficiency (d)
Reducing costs/ increasing revenue (e) Re-structuring of
administrative processes and (f) Improving quality of services.
Although the term „e-Governance
recent years, there is no standard definition of this term. Different
governments and organizations define this term to suit their own
aims and objectives. Sometimes, the term „e-government
also used instead of „e-Governance
definitions are listed below:
“E-Government refers to the use by government agencies of
information technologies (such as Wide Area Networks, the
Internet, and mobile computing) that have the ability to transform

relations with citizens, businesses, and other arms of
government.
These technologies can serve a variety of different ends: better
delivery of big-bang approach. All consolidated data centers
already use  some  of  the  features  of  the  Cloud,  and  hence,
realizing e-governance through the Cloud Computing would
involve extending the use by current data centers of some of the
tools and technologies   to   manage   resources   better.   The
strategy   for E-governance would involve building a Private
Cloud with public interfaces that can scale and provide the
required agility, and flexibility be attempted step-by-step, by
piloting some applications. The experience and knowledge
gained would help establish a solid infrastructure for e-
governance. Technology merely gives us tools, but it is the
people and process aspects that must be understood well, and
hence standard procedures and policies to maintain the Cloud
infrastructure are a must. With proper planning, execution,
training and good management, the Cloud can greatly reduce
overall costs and help in efficient and better utilization.
SAS70, HIPPA and SOX offer standards of compliance to IT
infrastructure. These compliances provide a solid foundation for
the future. Cloud computing can start with these compliance
standards and refine them as it evolves.

“Government services to citizens, improved interactions with
business and industry, citizen empowerment through access to
information, or more efficient government management. The
resulting benefits can be less corruption, increased transparency,
greater convenience, revenue growth, and/or cost reductions.”

UNESCO defines e-Governance as:

“Governance refers  to  the  exercise  of  political,  economic  and
administrative authority in the management of a country
affairs, including citizens .
Articulation of their interests and exercise of their legal rights
and obligations. E-Governance may be understood as the
performance of this governance via the electronic medium in
order to facilitate an efficient, speedy and transparent process of
disseminating information to the public, and other agencies, and
for performing government administration activities.”

II. STAGES OF E-GOVERNANCE

It is evident that e-Governance is intrinsically linked with the
development of computer technology, networking of computers
and communication systems. In developing countries, such
technologies and systems became available with a perceptible
time lag as compared to developed nations. However, in the case
of India, with the liberalization of the economy from the early
1990s onwards, there has been a convergence in the availability
of cutting edge technologies and opportunities in the field of e-
Governance. Generally speaking, the Indian experience
demonstrates that the onset of e-Governance proceeded through
the following phases:

A. National E-Governance Plans
Taking note of the potential of e-governance to improve the
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quality of life of the vast population of the country, the
Government of India has formulated a national program – the
National e-governance Plan (NeGP). This plan attempts to cover
all the important areas relating to   e-Governance – Policy,
Infrastructure,   Finances,   Project Management, Government
Process Reengineering, Capacity Building, Training,
Assessment and Awareness etc. across the Central and State
Governments. NeGP  is a comprehensive “programme” of the
Government of India and is designed to leverage capabilities and
opportunities presented by ICT to promote good governance
across the country. One of the learning that is at the core of the
NeGP is the emphasis on implementation of such projects with
clear timelines and responsibility allocations – in a “Mission
Mode”. The Plan initially extends over a 4-year period at an
estimated cost of over USD 3 billion. NeGP is aimed at
introducing e-Governance systematically through 25 Mission
Mode projects, which would touch the lives of more than 1
billion people.

The vision of NeGP is to make all Government services accessible
to the common man in his locality through common service
delivery outlets. The implementation strategy envisages clear
definition of service goals and metrics for each project and
structured stakeholder consultations with all stakeholders
including citizens and civil society organizations before the
service goals of each project are firmed up. Even at the stage of
formulation of the NeGP, its vision and proposed strategy,
consultations were held with various stakeholders including state
governments, ministries/departments, IT industry representatives
and civil society organizations.

The focus of the plan includes the following sectors/projects:
Agriculture
E-governance projects in the agricultural sector can provide
benefit to farmers and the rural people and also enhance the lives
of urban poor. There are numerous sub-projects pertaining to
provision of timely expert advice to farmers, food security,
marketability and commercial information relating to agricultural
products, enhancing crop productivity, enhancing the reach of
and ease of access to micro-credit, etc.

Municipalities

The coordinating agency is the Ministry of Urban Development.
The main programs relevant to vulnerable and marginalized
groups are registration of births and deaths, grievances and
suggestions, health programs, etc.

Gram Panchayats (elected village administration)

The important programmes being implemented by the Ministry
of Rural Development for poverty reduction are employment
generation, provision of basic services, infrastructure
development etc.

The objective is to increase participation of rural population in
the government and women empowerment.
(a) Computerisation: In  the first phase, with the availability
of personal computers, a  large number of Government
offices got equipped with computers. The use of computers
began with word processing, quickly followed by data
processing.
(b) Networking: In this phase, some units of a few government
organizations got connected through a hub leading to sharing of
information and flow of data between different government
entities.

B. E-Governance Infrastructure

State Wide Area Network (SWAN)
Wide Area Network is an advanced telecommunication
infrastructure, which is used now-a-days extensively, for
exchange of data and other types of information between two or
more locations, separated by significant geographical distances.
The medium of connectivity can be copper, optical fibre cable or
wireless, as may be found feasible. Such wide area networks, in
a way, create a highway for electronic transfer of information in
the form of voice, video and data. Department of IT in
Government of India is implementing an approved Scheme
known as State Wide Area Network (SWAN) Scheme, envisaged
to create such a connectivity in each State / UT, to bring speed,
efficiency, reliability and accountability in overall system of
Government-to-Government (G2G) functioning. When fully
implemented, SWAN would work as a converged backbone
network for voice, video and data communications across each
State / UT. SWAN is designed to cater to the governance
information and communication requirements of all the State /
UT Departments. When fully implemented, SWANs across the
country are expected to cover at least 50000 departmental offices
through 1 million (10 lacs) route kilometres of communication
links.

C. Data Centre
SDC Scheme

State Data Centre (SDC) has been identified as one of the
important element of the core infrastructure for supporting e-
Governance initiatives of National eGovernance Plan (NeGP).

Under NeGP, it is proposed to create State Data Centres for the
States to consolidate services, applications and infrastructure
to provide efficient electronic delivery of G2G, G2C and G2B
services. These services can be rendered by the States
through common delivery platform seamlessly supported by
core Connectivity Infrastructure such as State Wide Area
Network (SWAN) and Common Service Centre (CSC)
connectivity extended up to village level. State Data Centre
would provide many functionalities and some of the key
functionalities are Central Repository of the State, Secure Data
Storage, Online Delivery of Services, Citizen
Information/Services Portal, State Intranet Portal, Disaster
Recovery, Remote Management and Service Integration etc.
SDCs would also provide better operation & management
control and minimize overall cost of Data Management, IT
Resource Management, Deployment and other costs.

Department of Information Technology (DIT) has formulated the
Guidelines to provide Technical and Financial assistance to the
States for setting up State Data Centre. These Guidelines also
include the implementation options that can be exercised by the
State to establish the SDC.

NSDG

The National e-Governance Plan (NeGP) of the Govt. of India
aims to cooperate, collaborate and integrate information across
different departments in the Centre, States and Local
Government. Government systems are characterized by islands of
legacy systems using heterogeneous platforms and technologies
and spread across diverse geographical locations, in varying state
of automation, make this task very challenging.

Common Services Centers (CSC)
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CSC Scheme The CSC is a strategic cornerstone of the
National e-Governance Plan (NeGP), as part of its commitment
in the National common Minimum Programme to introduce e-
governance on a massive scale.

The CSCs would provide high quality and cost-effective video,
voice and data content and services, in the areas of e-governance,
education, health, telemedicine, entertainment as well as other
private services. A highlight of  the CSCs is that  it will
offer web-enabled e-governance services in rural areas, including
application forms, certificates, and utility payments such as
electricity, telephone and water bills.

The Scheme creates a conducive environment for the
private sector and NGOs to play an active role in
implementation of the CSC Scheme, thereby becoming a
partner of the government in the development of rural India. The
PPP model of the CSC scheme envisages a 3-tier structure
consisting of the CSC operator (called Village Level
Entrepreneur or VLE) the Service Centre Agency (SCA), that
will be responsible for a division of 500-1000 CSCs and a State
Designated Agency (SDA) identified by the State Government
responsible for managing the implementation over the entire
State.

Three Tier Architecture of E- Governance Application

III. CLOUD COMPUTING CHARACTERISTICS

There are various definitions of Cloud computing. All the
definitions describe the following characteristics:
 Infrastructure costs will be OPEX (operational 1.
expenditure) and no CAPEX (Capital Expenditure). This
essentially amounts to providing and hardware infrastructure to
various departments of governments instantaneously with ease.
The departments do not have to bother about procuring hardware
and software resources, allowing them to focus on the services
they provide.
 Pay-as-you-go basis and resources are available
dynamically and immediately. This characteristic helps the
Government in efficient utilization of hardware and software.
They do not have plan, or bother about over-provisioned
resources, as they likely to get resources whenever required.
 The resources are geographically located at different places.
This characteristic helps the government do better disaster
planning.

 Cloud computing allows for abstraction 4. of hardware
and software. This allows for procurement of hardware and
software resource from multiple vendors without vendor lock-
in.
 The resources scale easily and can be safely assumed to have
infinite capacity.

IV. CONSIDERATIONS FOR BUILDING CLOUD
BASED E-GOVERNANCE APPLICATIONS

The following are important considerations while building
cloud based applications:

High Availability: Applications deployed are inherently high
available without incurring too much on infrastructure costs.
This feature is extremely useful in disaster recovery and
planning.

Reference Architecture – Typical E-Governance Applications

Dynamic scalability: The resources can scale immediately and
are available on demand.
Physical Resources: These are blade servers, SAN and switches.
Typically, the equipment would be the latest. There could be
issues of compatibility, vendor lock-in, hardware life cycle
management, and so on.

Virtualized Resources: Resources  that are assigned to services. These
resources need not be bound to one physical resource, and can be
moved from one physical resource to the other. For example, an
application running on virtual machine can be moved from one
physical machine to other physical machine without the user
being aware of it.

Platform Services: These consist of re-usable  platform services.
Middleware, integration and security services top the list. These
services form a standard, reusable software library that can be
used across all e-governance applications

Application Services: The Layer where  application services
are virtualized. This is also termed as a SaaS Layer, and is
described in the next section. The application service
customization can be configured and deployed. Additionally,
applications can be shared using multi-tenant architecture, with
multiple tenants sharing the same instance.
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Service Life Cycle management: This layer  provides most of
the operational services for deploying and provisioning
applications.
There are various definitions of Cloud computing. All
the definitions describe the following characteristics:

Images are snapshots of operating system and/or application
software running in virtual machines. By dealing with images,
the Cloud virtually makes them highly available and fault
tolerant applications.
End-user management: Request management, service catalog,
design build services, SLA monitoring and other functions
like billing etc provide end-user management services.

Operations Management: Day-to-Day  operations of the
cloud computing structure. Procedures and policies, deployment
considerations and use of catalog if images are considered
for consumption etc.

V. CLOUD LAYERS

Cloud computing is divided into three layers based on the type of
services each layer provides. Each layer provides independent
services across these layers.

(a) IaaS provides network, storage and CPU on demand. The
infrastructure should provide backup and restore facilities that
can be used by the services.

(b) PaaS offers certain platforms as services. A Queue Service
for a payment gateway needs Queuing infrastructure. This
infrastructure is provided to the applications as part of  the
Cloud. Applications could use this service as part of their
solution.

(c) SaaS offers service virtualization. SaaS services are pre-built
services that can be deployed on demand. SaaS shows a peep
into the future for major E-governance projects. A typical e-
governance application setup can come down to few days
compared to weeks and months of application deployment effort
using SaaS Services.

Cloud Computing Layers

The key components of a Cloud are the systems for virtual
infrastructure management, and for automated provisioning from
a pool of resources meeting requirements. At the core of the
Virtual Management Infrastructure is the Hypervisor technology,
which allows virtualization of physical servers into virtual
machines. The biggest benefit of virtualization is movement of
machines without worrying about where they are located.

Over time, an Eco system of Cloud providers has started offering

different types of services. A growing number of IT companies
are devising their strategy around Cloud resources, spending little
or no capital to manage their own IT infrastructures.

The Eco system was built around Public Clouds –
commercial Cloud providers who offer a publicly accessible
remote interface to create and manage virtual machine instances
within their proprietary infrastructure. Private Cloud- Open
Source Cloud Computing and other tools that allow
organizations to build their own IaaS Clouds using their internal
infrastructure. The primary aim of these Private Clouds is not to
sell Cloud Computing Resources such as CPU, Storage and
Network, but to provide a flexible and agile

VI. CLOUD COMPUTING ADOPTION MODEL

Cloud computing holds real promise for enterprises, SMBs, as
well as the ISVs and individual developers serving them. To
help organizations realize the promise and avoid the perils of
cloud computing, Cloud Computing Adoption Model provides a
pragmatic, actionable, step-by-step framework for achieving
measurable benefits now, while laying the foundation for the
strategic benefits of a cloud infrastructure over time. The five
levels of cloud computing adoption are as below.

Cloud Computing:Adoption Model
 Level 1: Virtualization. The first level of cloud adoption

employs hypervisor-based infrastructure and application
virtualization technologies for seamless portability of
applications and shared server infrastructure.

 Level 2: Cloud Experimentation. Virtualization is taken to a
cloud model, either internally or externally, based on
controlled and bounded deployments utilizing the
Amazon Elastic Compute Cloud (EC2) for compute
capacity and as the reference architecture.

 Level 3: Cloud Foundations. Governance, controls,
procedures, policies, and best practices begin  to form
around the development and deployment of cloud
applications.

 Level 4: Cloud Advancement. Governance foundations
allow organizations to scale up the volume of cloud
applications through broad-based deployments in the cloud

 Level 5: Cloud Actualization. Dynamic workload
balancing across multiple utility clouds. Applications are
distributed based on cloud capacity, cost, proximity to user
and other criteria.



Copyright © 2013 IJECCE, All right reserved
34

International Journal of Electronics Communication and Computer Engineering
Volume 1, Issue 1, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

VII. USES OF CLOUD COMPUTING

Cloud Computing is a growing technology for various
applications and relevant areas. Many organizations are
going to accept and use this technology while others are
using few or many services of it. Cloud Computing is not
simply limited to a single purpose but can be expanded up
to a huge area providing multiple services like
administration, controlling, security, cost cutting etc. It is
well suited for many applications. E-Governance can
utilize its many services.
Some most common uses of clouds and some valuable
views of people regarding them are showing in the below
figure.

Cloud Computing: Uses and People’s Views

VIII. CLOUD COMPUTING: SOME VIEWS

Cloud Computing can be used as a better solution for traditional
systems. Here are some views of people who are associated with
this architecture. A big percentage of people are considering
this architecture for future.

Cloud Computing: Future Consideration

IX. CONCLUSION

Applications designed using the principles of Service Oriented
Architecture and deployed in cloud architectures will benefit the
government in reducing operating costs and increasing the
governance. SOA and cloud architectures when properly applied
to developing E-Governance applications have the capability to
transform the nation into an Information Society. Service Level
Agreements are keys for the government to measure how well the
services are being performed and provided by the
government. Cloud helps enabling E-Governing services faster
and cheaper thereby accelerating the adoption and use of
Information Technology for e-services.
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