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ABSTRACT

Education plays an important role in the developn@mmillions of people in the country. Flexiblgstems,
futuristic curricula, and a twenty-first-century rear orientation have become necessary for youraplpetoday.
Conventional definitions of livelihood options a@o® limited to cater to such a large number of peodp is necessary that
we think about the latest technologies to incorfoia the teaching, learning process. Cloud compuis an excellent
alternative to educational institutions that havghartage of funds to use latest technology effelti Cloud computing
takes the technology, services and applicationsate similar to those on the Internet and turresrthinto self-service
utility. This paper presents a study of how cloaanputing can be used for research and teachingitegj its benefits

and challenges in Higher education.
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INTRODUCTION

The development of Science and Technology has rtedwvorld a global village; this represents unpdected
challenges in global economy, culture and thuglincation. Earlier, the knowledge base of humarsgduto double every
ten to twelve years; now it doubles every two tee¢hyears. But the course curriculum in most it is not updated
regularly in line with global developments. Additally, there is dearth of qualified teachers in ¢bentry. Teachers and
educational institutions have not been technolagyvyg traditionally; hence the adoption of new teadbgies has been
slow. The challenges facing students in rural a@ned low-income communities in India are dauntinga&h of quality
education in remote villages in India has tradiidynbeen low. More often in rural areas institasodo not have a proper
infrastructure, proper faculty, in the face of thaehallenges; various education technology innownatiare presented as
solutions. Even though Akash tablets have helpestimoulate the e-learning market, the costs ofrh@taccess and lack

of bandwidth in rural areas restricts its usage.

India holds an important place in the global ediocaindustry. As per the report mentioned in Ingidbusiness
[11] our country has more than 1.4 million schaasl more than 36,000 higher education institutedialhas become the
second largest market for e-learning after the T8s sector is currently pegged at US$ 2-3 billiand is expected to
touch US$ 40 billion by 2017. The distance educati@arket in India is expected to grow at a Compofindual Growth
Rate (CAGR) of around 34% from 2013-14 to 2017H@her education system in India has undergonedrappansion.
Currently, India’s higher education system is tugést in the world enrolling over 70 million statke. At present, higher
education sector witnesses spending of over R986;2ore (US$ 6.78 billion), and it is expectedgtow at an average
annual rate of over 18 %to reach Rs 232,500 ctd8%$(34.12 billion) in next 10 years.
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One of the higgest challenges that the governmaa@sfin providing education is the lack ofinfrastime and if
available then maintenance of that infrastructuré ather issue is procuring and maintaining a walege of hardware
and software. Cloud computing can provide solgifor these problems. It's a network of computiagaurces—located
just about anywhere— that can be shared. Thus pileimenting cloud computing technology we can overeall these

short comes and maintain a centralized system wdiktige authorities can monitor and guide the ation system.
CLOUD COMPUTING

With the rapid development of processing and s®raghnologies and the success of the Internetpating
resources have become cheaper, more powerful arel ubaquitously available than ever before. Theht®logical trend
has enabled the realization of a new computing mncalked cloud computing, in which resources amevgted as general
utilities that can be leased and released by ubecsigh the Internet in an on-demand fashion. klaad computing
environment, the traditional role of service prarids divided into two: the infrastructure providewho manage cloud
platforms and lease resources according to a usagpd pricing model, and service providers, wha resources from
one or many infrastructure providers to serve the esers. The emergence of cloud computing has maddEmendous

impact on the Information Technology industry otrex past few years.

Cloud computing refers to applications and servibas run on a distributed network using virtuadizesources
and accessed by common Internet protocols and ndtwgostandards. It is distinguished by the notibat resources are
virtual and limitless and that details of the plegsisystems on which the software runs are abstigodbm the user. Data

and programs are being swept up from the desktapa®@ corporate server rooms and installed inahgpcter cloud.

The National Institute of Standards and Technol@Ji5T) defines cloud computing as “a model thatpkel
enable ubiquitous, convenient, on-demand netwodes to a shared pool of configurable computinguess (e.g.
networks, servers, storage, applications, and sesyithat can be rapidly provisioned and releasétl minimal

management effort or service provider interaction”

The main reason for the existence of different @etions of cloud computing is that cloud computioglike
other technical terms, is not a new technology, ratlier a new operation model that brings togetheet of existing
technologies to run business in a different waylebd, most of the technologies used by cloud camgusuch as
virtualization and utility-based pricing, are n@wm Instead, cloud computing leverages these agistichnologies to meet

the technological and economic requirements ofytaddéemand for information technology.
CLOUD TYPES

The two major cloud types are deployment modelsargice model. This cloud model promotes availgbdind
is composed of five essential characteristics,ethgervice models, and four deployment models. BHgiceployment
model tells where the cloud is located and for whapose. Public, private, community and hybridud® are deployment
models. Service model describe the type of serthieeservice provider is offering, classic examglésioogle. The best
known service models are: software as a serviedgfopin as a service and infrastructure as a servicese three different

service models taken together have come to be ki@whe SPI model of cloud computing.

Deployment Modet The NIST definition of four deployment modelsass follows:
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Public Cloud: The public cloud infrastructure is available farblic use alternatively for a large industry group
and is owned by an organization selling cloud sewi

Private Cloud: The private cloud infrastructure is operated tfee exclusive use of an organization. The cloud

may be managed by the organization or a third pditg private clouds may be either on-or off premis

Hybrid Cloud: A hybrid cloud combines multiple clouds (privatammunity of public) where those clouds

retain their unique identities, but are bound thgegs a unit.

Community Cloud: A community cloud is the one where the cloud haernborganized to serve a common
function or purpose.

Service Models:The three major service models are laaS, PaaS, Saa

Infrastructure as a Service: laaS provides virtual machines, virtual infrastane and other hardware assets as
resources that clients can provision. ExamplesaafSI| providers include  Amazon Elastic Compute €I¢EC?2),

Eucalyptus, GoGrid,FlexiScale, Linode, RackSpaca|d erremark.

Platform as a Service PaaS refers to providing platform layer resoursesh as Virtual machines, operating
systems, application services, development framlesydransactions and control structures. Exampld3aaS providers

include Force.com, GoGrid Cloud Centre, Google Apgike, and Windows Azure Platform.

The Client can deploy its application on the clanfastructure or use application that were progreen using
languages andtools that are supported by the Paafces provider, The service provider manages tlouds
infrastructure, the operating system and the émglsloftware. The client is responsible for instgjland managing the
application that it is deploying.

Software as a Service:SaaS is a complete operating environment with iegin, management and user
interface. SaaS refers to providing on demand egfdins over the internet. In the SaaS model, pipdication is provided
to the client through a thin client interface ahd tustomer’s responsibility begins and ends witierdng and managing
its data and user interaction. Everything from #pplication down to the infrastructure is the vergloesponsibility.

Other good examples SaasS cloud services provideGaogle Apps., Oracle on Demand, SaleForce.c&QL Azure.
CLOUD COMPUTING IN EDUCATION:

Many technologies that were previously expensiveravailable are now becoming free to anyone withelh
browser. This is true for all web sites, blogs, eddsharing, music sharing, social sharing, collation software,
editing/presentation and publishing, and compupfaiforms in the “cloud”. Students are already gsimany of these
technologies in their personal lives. In the prsiesal world, the trend of discovering and usinghtelogies in our
personal life is called consumerization this meamsshould demand and consume the required sernd@aseducation
system should take advantage of this trend, whidh beth enrich our student’s technology enablediedion and
importantly, reduce the budget impact in academatitutions. University management should identfyd leverage
emerging technologies that are cost-effective aridesfor feasible and equitable access to techgylor students and
staff. The need for hardware and software isn’hfpealiminated, but it is shifting from being on-pnses to being in the

cloud. All that is needed is a cheap access dewidea web browser in the institutions, perhapslessshotspots.
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Remote classrooms enabled by cloud will help imhog multiple classrooms through a small groupeafichers
and will help overcome the problem of lack of @dllteachers. In addition, it will also lead to stamlization of course
content and education delivery methods. Indeedjdctmmputing will enable certain educational ingtitns to actually
make use of the global internet resources for dasdysis and data storage. The cloud is a valuablehat can be used to
improve accessibility to quality education and wost achievement. The problem of overcrowded abasss can be
addressed by virtualizing the classroom environm&tudents can actually log onto a space online atteind
classes.Cloud allows students to share their idehigh results in drastic reduction in educatioimstitution’s overhead
expenditures on quality learning materials like kmyosoftware and allows equal access to theseescasources which

helps the student’s academic performance alongtiwitlyjuality of education.
BENEFITS OF CLOUD COMPUTING IN EDUCATION

e Standardization of Content Courses delivered over cloud through a centreation will lead to a standard

content delivery to multiple remote virtual clagsnms and can be delivered anytime, anywhere.
= Collaboration: Students and teachers can collaborate on styigects.

» Shared Resource Pooling:The infrastructure provider offers a pool of comnipg resources that can be
dynamically assigned to multiple resource consum8teh dynamic resource assignment capability gesvi

flexibility to infrastructure providers for managjrtheir own resource usage and operating costs.

» Improved Administrative Efficiency of Schools and Uhiversities: Teachers and the administrative staff can

focus on the core functions of the institution @zt of futile efforts on IT infrastructure and tggplications set-
up.

» Higher Quality of Education Delivered Anytime, Anywhere: Courses with updated content can be delivered

consistently across all locations.

» Lower Cost of Education: Leveraging on limited staff or teachers, a unitgrgian reach out to numerous
students all across the globe, hence limiting thetsc of education delivery. Clouds built using vaary
resources, or a mixture of voluntary and dedicatsburces are much cheaper to operate and moablsufor

non-profit applications such as scientific compgtin
e «Scalability: Scalable systems on cloud to provision big datHgyla for research and analysis.

» Lesser Carbon Imprint: Cloud computing enabled educational institutionseiduce power consumed by them.
This in turn leads to lesser carbon emissions. Baeg cloud providers are making sincere effortsreate eco-

friendly data centers which will further reducelmam emissions.

* Cloud computing allows for both large and smallamigations to have the opportunity to use Intebasted
services so that they can reduce start-up cost®rloapital expenditures, use services on a payasaise basis,

access applications only as needed, and quicklyceedr increase capacities.
CHALLENGES OF CLOUD COMPUTING

e Policy and control issues will slow cloud adoptionhigher education. Among a great many issuesela

toadopting a cloud computing approach to deliveseryices, policy and control issues seem paramount
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e Various question arise in the minds of the usetevtdllowing a third party service to take custadypersonal
documents such as, will they be allowed to takée theta if they move to a competing service proxdevill they

lose access to their documents if they fail to theyr bill?
CONCLUSIONS

The emergence of cloud computing has made a tremusridhpact on the Information Technology (IT) istiy
over the past few years, where large companies asichoogle, Amazon and Microsoft strive to providere powerful,
reliable and cost-efficient cloud platforms . Indeeloud computing provides several compelling desd that make it
useful for educational institutions. Students, hess, researchers and administrative personnel thev@pportunity to
quickly and economically access various applicafidatforms and resources through the web pageseoradd. This
automatically reduces the cost of organizationgle@ses and offers more powerful functional cap#sli The gradual
removal of software license costs, hardware costs maintenance costs respectively provides greadibility to

university.
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