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Abstract
The cloud computing is increasing in popularity nowadays. This 
paper provides an overview of the cloud computing paradigm. 
A prototype of its application is developed for collaboration 
amongst academic institutions. The importance of efficient 
resource utilization is acknowledged today. The setup has taken a 
turnaround from mainframe in 60’s to desktop in 80s and now, back 
to mainframe applications to the client-server, distributed, multi-
processing, N-tier, grid and to the cloud computing paradigm. 
The cloud computing approach of computation is analysed to 
accomplish educational and research projects. The prototype is 
designed and evaluated for successful implementation of cloud 
computing model. 
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I. Introduction
Over the past five years, cloud computing has become one of the 
defining secular trends within technology, and we believe the 
effects are just beginning to be felt across the industry [8]. The 
cloud-computing market is projected to grow from $40.7Billion in 
2011 to $240Billion in 2020 [10]. Such rapid market growth is an 
eye opener to all top level executives to explore the possibilities 
offered by cloud and to assess the risks. 
The cloud space is rapidly adopting a plethora of new acronyms 
and phrases to describe different aspects of the offering. Here are 
the definitions used for deployment models:

A. Private Cloud
The cloud infrastructure is operated solely for an organization. 
It may be managed by the organization or a third party and may 
exist on premise or off premise.

B. Community Cloud
The cloud infrastructure is shared by several organizations 
and supports a specific community that has shared concerns 
(e.g. mission, security requirements, policy, and compliance 
considerations). It may be managed by the organizations or a 
third party and may exist on premise or off premise.

C. Public Cloud
The cloud infrastructure is made available to the general public 
or a large industry group and is owned by an organization selling 
cloud services.

D. Hybrid Cloud
The cloud infrastructure is a composition of two or more clouds 
(private, community or public) that remain unique entities but are 
bound together by standardized or proprietary technology that 
enables data and application portability (e.g., cloud bursting for 
load balancing between clouds) [7].
The security and availability concerns were mentioned as well. 
They indicate that the top analysts at IDC say the benefits of 
moving certain applications to the cloud outweigh the risks for 
some enterprises [3]. The cloud applications that will dominate in 

future and can be adopted by academic institutions are collaboration 
application, web servicing, cloud backup, business applications 
and personal productivity applications [6]. 
It is believed that introducing students to cloud computing is not 
only useful for education and gaining necessary skills, but it is 
beneficial for academic institutions and can save a lot of resources 
as well. There are different understandings of cloud computing 
at different industrial companies: RedHat Enterprise Linux and 
Amazon provide cloud computing as a collection of machines with 
storage functionality and different operating systems [7].

II. Cloud Computing and its Relevance for Academic 
Institutions
Most of the Information Technology (IT), executives contend that 
cloud computing is nothing more than another sourcing alternative 
similar to data center outsourcing. Although there are similarities, 
cloud is differentiated by its primary characteristics of on-demand 
self-service, resource pooling, rapid elasticity, and pay-as-you-
use pricing. The characteristics like on-demand self-service and 
elasticity to compute power and storage, are very attractive but 
keeping the integrity of the data is a very complex task [1].
The economies of scale and the development of virtualization 
technology, utility computing is an emerging model for 
provisioning of computing resources. In other words, one may 
buy computing cycle’s seconds rather than buying machines [2]. 
Highly-interactive applications can be delivered from within the 
clouds, perhaps replacing traditional desktop software as we know 
it today. 
The push by the IT industry, coupled with the significant benefits 
that cloud computing promises to deliver, leads the author(s) 
to believe that cloud computing will be widely used in higher 
education. At the same time, they understands that the distinctive 
features of higher education information management require a 
careful evaluation concerning whether, where, how and when 
they might adopt cloud computing. And the cloud computing 
concept makes it possible for an academic institute to create its 
own private cloud within its own infrastructure [1].
In October of 2007, IBM and Google teamed up to help university 
students gain the skills needed to program cloud applications. In 
2009, IBM launched the IBM Cloud Academy, a global forum 
for educators, researchers and information technology personnel 
from the education industry to pursue cloud computing initiatives 
[6]. IBM and Google have already dedicated a large cluster of 
several hundred computers to this program, which is planned to 
grow to a few thousand servers over time.

III. The Benefits and Challenges
The major benefits of cloud computing are cost savings, ease 
of implementation, flexibility, scalability, access to top IT 
capabilities, re-deployment of staff, focus on core competencies 
and sustainability. The benefit realization also depends on the 
architecture chosen for cloud-computing deployment. In a public 
cloud, the infrastructure is made available to the general public or a 
large industry group and is owned by an organization selling cloud 
services. In the private cloud approach, organizations develop or 
procure their own dedicated cloud-computing environments either 
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alone or in group community clouds. There is also a hybrid option 
where an organization might use a public cloud for some functions 
(for example, basic business applications such as email) and their 
private cloud for storage for personnel data that is very sensitive. 
Many challenges of cloud computing for academic institutions 
relate to its relative newness and the underdevelopment of the 
marketplace for cloud services. For higher education, decisions to 
adopt cloud computing will be influenced by more than technical 
and cost considerations. 
Information flow is like a lifeline in the academic system and 
decisions, on how to manage that information, can have far-
reaching political, social and economic effects on the students, 
faculty and the society. Adoption of cloud computing presents 
many risks and other challenges like security, interoperability, 
control, performance, integrity and reliability instead of using a 
traditional outsourcing arrangement. The academic institutions 
need to weigh the costs and benefits but a major factor of these 
decisions will be their level of trust in both the cloud deployment 
model under consideration and the entity providing it [11]. 

IV. The Motivation
The major factor in promoting cloud computing has been the 
recognition that big academic institutions like Universities have 
hundreds of computing machines (that can be used as servers 
too) and other peripherals and these are not optimally used, this 
creates a surplus of computing capacity. By using these resources 
more efficiently (through virtualization), cloud computing enables 
greater returns on data center investments. And it makes it possible 
for a university to create its own private cloud within its own 
infrastructure [1].
Public cloud computing will deliver benefits beyond the major 
universities. Its advantages may be even more pronounced in small 
colleges that have not yet achieved high levels of computerization, 
or do not have and have trouble recruiting people with adequate 
IT skills, or those worried about their ability to secure and protect 
data. By contracting with a cloud service provider (perhaps another, 
larger university), that small college can adopt state-of-the-art 
applications and services, enabling the college to skip a whole 
generation of academic computing, thereby bypassing many of the 
costly and debilitating challenges discussed previously [2].

V. Requirements for Prototype
The Cloud Computing Infrastructure Prototype architecture of 
the software systems involved in the delivery of cloud computing 
typically involves multiple hardware and software cloud components 
communicating with each other over application programming 
interfaces [5]. There are several preliminary requirements to be 
completed while preparing for cloud-computing adoption like 
identification of potential opportunities and benefits for switching 
from existing computing arrangements to cloud services; ensure 
that in-house infrastructure complements cloud-based services; 
develop a cost/benefit and risk-evaluation framework to support 
decisions about where, when, and how to adopt cloud services; 
develop a roadmap for optimizing the current IT environment 
for adoption of cloud services; identify data that cannot be held 
in public cloud-computing environments for legal or security 
reasons; identify and secure in-house competencies to manage 
effective adoption of cloud services; evaluate technical challenges 
while moving current information or applications into a cloud 
environment; ensure that the networking environment is ready 
for cloud computing [4]. 
In the present case for the cloud computing infrastructure prototype 

for academic institutions, the available hardware at institute and 
components of virtualization software applications such as control 
center and virtual hosts are used (see fig. 1).

Fig. 1: Cloud Computing Infrastructure Prototype for Academic 
Institutes

VI. Conclusion
In this paper, we have discussed different views and solutions in the 
area of cloud computing infrastructure for academic institutions. 
A prototype is also presented. The main goals of this prototype 
are: to share existing resources and to improve the level of 
computer science education in present courses by implementing 
new technological solutions in Software Engineering projects, 
database management administration and development, systems 
analysis and design, networking and programming. 
The future scope of utilization of cloud computing are:

Utilization of available free cloud computing resources in 1. 
the educational process and in research
To increase collaboration with industry in the area of cloud 2. 
computing utilization in the educational process and in 
research
To provide necessary resources for the student Software 3. 
Engineering (SE) projects with real customers
Research in the area of cloud computing and SE, 4. 
multiprocessing and parallel processing, deep virtualization 
and deep resource utilization
To involve industry and educational institutions into the 5. 
development and implementation of our cloud computing 
infrastructure prototype for academic institutions.
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