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CHAPTER 1 1

Cloud Computing
Applications in Libraries
Selier o} i e ol St i

Bibhuti Bhusan Pattanaik
Devendrappa T M

ABSTRACT

In thix article we have made an aitemy to explain what is
clovd computing end how libraries can make use af cfowud
compuiing fechnobogy and its services to build the library
new services for web emvironment, fo reach the maximum
number of end users. What is the need 1o move to cloud based
services and how clowd computing based tools are effective
serve the purposes of library are discussed

INTRODUCTION

With the advancement of Computer communication technology I
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and web networks technology many changes have been made
o library and library services 1o serve user effectively. One
such mmmovative technology used at recent time in various
libraries across globe is “Cloud Computing™. Cloud computing
is completely the new and emerging techmology which is called
as thisd revolution afier inventing the computer and Internet,
the prome service it offers is provide storepe space and avenue
where any organizotion can capable to store or archive their
valuable data and own their data content for access over
networks Because of its advantage chamacteristics. various
kinds of services online for all type of mdustnies such as
banking. library and information centre. small and big
compamics. online selling of goods ond e-commerce and
governance are using such technology ot recent time. Here we
cin sec how cloud computmg 15 helpful for provading betier
servioes to library and information centre. Though cloud
computing onc library can offer their services online in better
way without investing more money for infrastreciure, hardware
and software purpose. Cloud computing is one of the best and
very usefial platform concemed to library services, because it
will take care of all sofiware, hardwere, and networking
related issues and it provide user friendly user imerface, where
the hibrary professianals can manape the library automation
process such as scguisition, cataloging and classification,
transaction and report adminisiration processes. Along with
this it offers services such as searching and sobscribing of e-
books, e-joumals, databases. online current awareness services
(CAS) and selective dizsemination of information (SDI)
services. The key advantape of cloud computing is its
flexibility and store data contents with them, the third party
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service provider talke the whole responsibility such as hardware
maintenance, backup and other software related issued, so it is
econcrmically visble o have such technological sohtion for bracy
at long run. Through this paper, we can see how cloud computing
15 helpful for providmmg better services to library and mformation
centre, before that we can see what 5 cloud computing and ds
servaoes, advantages and imitations of cloud computing.

CLOUD COMPUTING:THE CONCEPTUAL
OVERVIEW

As a metaphor for the Intemet, ““the cloud™ is a familiar clichs,
but when combmed with “computing,” the meanmg gets bigger
and fuzzier, Some analysts and vendors define cloud computing
narmow [y as an updated version of utility computing: basically
virtual servers available over the Internet. Others go very
broad, argomge anything vou consume outside the firewall is
“in the clouc,” nclading conventional outsourcing,
Accordmg to the definition of NIST (Mational Institute of

e Freriee Trirns OF Femwrs | s Py
Cloud Eﬂ-mp'l.-lmq Tl'ﬂ'ﬁ TR B e

Fig. 11 Clowisd Computing Ecosyslem
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Standards and Technoloagy) “Cloud Computing is a model for
enabling convenient, an-demand metwork access to a shared
pool of configurable compuling resources {e.i., networks,
servers, storage, applications, and services) that can be rapidly
provisioned and releasad with miniral management effort or
gervice provider interaction™.

Cloud computing is location ndependent computing
application, whereby shared servers provide resources,
software, and data to computers and other devices on demand,
as with the electricity grid. So it describes as new delivery
model for servers and data storage often available to end user
over internet with virtualized resowrces.

Cloud computing is purely Internet based computing service
where the shared information, sofiware, resources and plat
form are available on demand through the network for computer
and other communication devices. It uses Web services for
our computing needs, applications so fiware, and data storing
devices, accessing camputing power, or using a platform to
build applications, It seems to be a mew phrase but looking
into the concept, we all have been using its services since
quite a long., ¢.g. e-mail services from Google, yahoo,
rediffmail, hotmail or others, Document sharing services such
as Google Docs, Video sharing services such as YouTube,
and Photo sharing services using Flicker etc. These services
are nothing but kind of cloud computing services, These
services are afford free we have all using these services from
last few decade and we have been putting our personal and
important informaticn on our email’s, flicker, and now we arc
started using few soc al networks such as facebook, Web Blog.
Orkut, etc as personal information sharing tools where we
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different formats on the weh, All these servers holding our
fnrmmﬁununlh:mbmh:nminmimdtymimpmvﬁ:m
such as Google, Yahoo, Rediff etc, Here we have trust on
ﬂmmhMMﬁ'ic:nﬁﬂmmm“m‘l use the cloud service
the main base of this serviece s trust than only we can move
forward 1o use the cloud services. Taus, the technological
development of cloud COmputing is using in many areas such
s Business, Academic, Research and Development, Library
services and other areas,

MAIN COMPONENTS OF CLOUD COMPUTING

SaaS (Software as 5 Service)

SaaS represent the application or software. which Bere
delivered as a service to the nceded usar who can access the
program from any online devige. Presenily some of Web-hased
applications are available freely such as Hotmail, Google
Apps, Skype. and many web 2.0 applications, but most
business-oriented SaaS. such as Automation through cloud.
digita' library on cloud, Amazog ebook store are available op
purchase mode. Figure 2, describe the siages of operations
and the architecture of Saa% model.

Platform as a Service (PaaS)

Paa$ stand for services offered through computing platform.
it offers services to user by building, test, and deploy Web-
based applications. In the comtest of library Platform as a
mic:ismwﬂnlppﬁmtiuumﬁnmmmdpluﬁmﬂmﬂm
library to make sutomation and build digital library and other
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PSE Top opy
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Fiz 2: SanS Model: and Steges of Operation

apphcations related to brary such as Content mana gement using
NMoodle, Drupsl, Joomila software or using blogs ctc.Other than
these it will provade platform to build the online library services
such has Online referral service using meebo, web site desagn etc.
m current date many lbraries are lacking of fund and budget
afioscation, where as the online informeation collection and services
requirement is more, (o match the need of user and cater with

Fig. 1: PuaS Medel and Kes artribetes thei charncieroe Paas
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latest rechrological implementation librery need of such services.
where they can make their repository, dala banks and offers online
services to end user easshy. So for that they need 1o hired or
procured virtual server spaces through & third party company or
else rent cenam space from any of the following companies ke
Wmndows Azure, Google AppEngine, and Force com.

Infrustructure as a Service (1aa$)

laa’S, refers Infrastructure as a Service called aliermative as HaaS
{Hardware &s a Service), which consist of storage applications
and computing technology. Some ofthe mapor companies who
has provided cloud infrastructure services are Amazon.com, Sun,
Micmsoft, IBM. Google and so on. Amaron's Wb Services offiers
two main products including the Elastic Compute Cloud (EC2),

Fig. 4= Clond Compating Applicsties Managenmsent by Develaper via luas
Yervas PanS
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which provides computing rescurces, and Smmple Storage Service
(53) for data storage.

Many libraries across the workd are using Amaron ahke
Web Services to build server based mfrastructure and store
iheir data content for run their websites, repository, databases
and taking backup of those with easy. Most of these cloud
services are available on a pay-per-usage basis, differng from
the SaaS subscription model, enablng customers to scale up
or down deperding on their need at any given time and only
pay for what they ve used.
ms:mutmcﬂmmﬂ#

UTILITY AS A COMPUTING SERVICES (UAACS)

The combinaton of all the three, Le. SaaS, PaaS and laaS in
Cloud Computing is getting new life from Amazon.com, Sun,
IBM. and others who now offer storage and virtual servers
that can access on demand. Also many other such provaders
are also available m softwarz markets, who can offers scalable
solution that help to create virtual data centre and servers.
Few of them are namely as 3 Tera's AppLogic and Cohesive
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Flexsble Technologies® Elastic Server. Today, Befmrry clowd based
utilitics computing services have been used, mapority of them like
social networks tools, Google Docs, Youtube. Google Drives,
Vimware and so on as given i Figure 6,

N R, - ——

i
_ Mg abetry
EEa—— i
-:'__h, ‘;I__- : | S = |
. O b e

Fig &: Usiliny Computing Application through Sans, PeaS and [no5

NEED OF CLOUD BASED COMPUTING SYSTEMS

There are several reasons to rush to cloud computing because

of these following reasons:

* Reduced Cost: Cloud computing can reduces the cost of
Capital expense and Operatimg expense compare to other
computing technology,

* Provide Licensed applications: One can build their
infrastructure virtually through 3™ party vendors in Cloud
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computing System. To use those mifastructure one should not
bother about the hcense, the solution provader take whole
responsimbty of this.

No backup worry? Another very mportant aspect of cloud
computing apphcations is the facility of backup and data
recovery of particular apphcation

Refined vsage of personnel: One can effectively amd
efficiently use the services of cloud computmg and the
concern facihtator can able to focus freely about the
personnel valoe of services and can foces on delivermg
value rather than maintaning hardware and sofiware.
Robust scalability: Cloud computmg also provide scalab e
stution to all the consumer who have run this seraices m
their organzatson

No need to wary about server down: Because the data can
be stored m distributed environmeni
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»  Easy to upgrade or migrate: This will help the users to updase
the services with the changing environment and invention of
new technology.

CLOUDCOMPUTINGPROMOTE LIBRARY SERVICES

Fresently hibrary services are moving from traditional method w
highly advance ICTs methods in serving user community; such
services are Wieh OPAC (Catalogue search), Electromic joarnals,
E-Books and Online Database providing through online. Other
than these now a day’s some other services such as Current
{5 ), Bulletin board service, Alerting service through mail and
using R5S feede, Instamt messaging (IMs) etc services are using
im library for betier service to their users, these are the kind of
services whach we car called web based library services. Apart
which we called cloud computing. Through which library
professionals are able to get the Library materials and Library
services on demand amywhere and anvtime.

We can see the various library services offered by cloud
computing below;

Cloud Hased Library Autemation

Still there are some of the libraries are working without
autormating their collection and they are using maneal method,
card cataloguing system for searching their collection. In some
places like maral and semote areas, some of the small school /
college hibrries and library professionals ane interesting to move
I make sutomation but they are stroppling with inssdfficient of fund
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1o buy the hardware, software, and other resources necessary o
conven their Bbrary holdings 1o an online system. For such kind of
problems clouad based library astomation is the solution where the
users are not reguaned 10 buy any soffware, Fardware, back devices,
and other resources, Through these librares can share web based
catalogue and ILL services they can make online ordering and
of the cloud bazed automation services are available from the
» Library World - www libranyworld com

*  MuseGlobal - www.museglobal.com

Clound Based Digital Library Services

We kriow what is digital librmry and how it wall help in getting
the resources, but building digital library collection, providing
infrasiructure for accessing the digital library scrves o user
community is the risky and very expensive task, where the
institutions should buy number of systems. server, software
packages. network connection and netwaork tools and technical
staff, “or school and small collepes it is very difficuliw provide
all these faciliies 10 overcome these problems cloud based
digital litrary s the solution and it got more advaniopes
compare to traditional library system. Presently HP solutions
and other companies are steeping to build digital library an
cloud.

Fellowing are the sdvantages of clovd based digital library
Services:
*  Omline sccess of full text e-books and bibliographic detnils

vin network connected devices such as Computer, Mobile
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device, network connected e-book readers et

* It provides online subsctiption of e-hooks according 1o
s dermsnd.

* It helps for sharing of e-books between libraries on ILL
bases.

* It provides application software: storage space. search
interface for building the digital library collection and it
provide access facility for 24/7 throughouwt the vear,

* Ne need 1o worry about dats lose, because the data can be
stored in different places if the datg of one server lost also
mmmmndmﬁ-umnmumwﬁhnmmy
madification in search or access procedure, The technical
relating issue of such problem will be handied by clowd
serves providers only.

* Theissues related to copyright, Software license, and other
issues are handled by the service providers onlv, In case if
we are set upping our own Cloud that time we need to take
care of all these issues.

* Onee we build the digital library on cloud means it is easy
D access. manage, add, remove or modify the content or
books on cloud and it helps library professionals 1o share
the collection with other libraries.

* Presently so manv online digital |ibrary are available
and Amazon.com is the example for cloud based digital
library.

Cloud based SDI/CAS Services

For providing these services the cloud computing is the very
innovative and best platform, where the library users and
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library professionals can communicaic cach other without any
trouble from anywhere and anyvtime.

Following are the type of services provided through cloud

compating:

Through this platform we can provide user needed
informaton sach as selective disseminatior of informaticn
where we can form the user interesting groups and we can
share the information among them using the freely available
sources such as Medmwiki, Orkut groups, Group mail,
Blogs, Wikipedia etc. Where users can get the interesting
group and peoples on specific area of subject so that they
can share and exchang= the information / ideas ¢ic.
Presently the RSS Feeds, Blogs are serving in this context.
For provading current awareness services cloud computing
is the best place because it helps users to get the latest arxd
updated information based on arez of interest. and based
on the reguired format for the device such as computer,
mobile, Mail alerts, RSS Feeds for both compute and mobile
devices instant messaping ctc.,

Cloud based E-Resources and Data Base Management
System

For managing the in-house and subscribed 2-resource on shared
bases, cloud computing is the best place where we can give
the access permission based on the institute policy and type of
user and their needs. With this we can add the web 2.0 based
applications 1o help the user in getting the updated and currerit
and laaS.
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*  Incloud environment we can manape e-resource based on the
ol lewing method: Login based resources access and sharing
within and among the organization for various parposes.

*  Formanaging the Databases of varies type cloud is the right
place because the single database can be used for various
purases in this context it is use full and the library database
can be used maximum, Ifit is available for public through the
public cloud and it is help users to know the importance of
resources sharing and they will try to share the information
among the users community,

Here are some of examples who are using the cloud
services for effective library services,

*  The OhioL.INK library consortium is using the Amezon's
Web Services to host n handful of their Digital Resource
Corimons repository instances such as Kent State’s
Centennial Collection, and is testing server mdiministration
in the cloud, as well as the limits of DSpace repository
software,

* The District of Columbia Public Library is using Amazon’s
EC2 service to host their website and according wo Director
of Information Technology, Chris Tonjes, “Thais provides
us with rapid scalability, [and] redundancy (if one Amazon
data center fails, a mirrored version of our site is on amother
and can come online in less than 30 minties),™

* They are also using Amazon's 83 service 1o backup their
ILS, their upcoming digital repository uses Flickr. and
Amazon EC2, and the Distriet of Columbia Aovemment
will soon be adopting the GAPE version of Gmail as its
enterprise mail platform. Tonjes adds that “Server
virtua lization + cloud computing give us great speed and



Clowd Compitiag AppNeations in Librarfes 165

flexibility and tvpically are significantly cheaper than
enterprise data center-based infrastructure™

* The Eastern Kentucky University Library is using Google
Docs to collect responses .0 web forms, Google Calendar
for instructicn and meeting rooms, and Google Analytics
to collect stazistics about their website, catalog and blogs.

CLOUD BASED RESOURCES SHARING

For resource shering of library the cloud computing is one of
the best platform, which helps in avoiding subscription of
multiple copies to library and helps 1o save the document
processing time, subscr:ption cost for multiple copies to library
and the resource sharing helps librares needn't subscribe all
the resources which is available on market. If the libraries are
started sharing the resonrces among them in a planned manner
they can serve user commurnity very effectively using the
existing cloud based resources sharing tools such as Google
Docs, Amazon web storage et

CONCLUSIONM

After secing these clowd based services we can say that cloud
computing is one of the very effective technology to implement
the library services vesy lively on web environment and to
provide the library services to the end users throughout the
vear on 24 X7 bases. The userscan get the 100% benefit of the
library services. Bul in the comtext of security this technology
is not with favor of user but if the user are ready to believe on
the service provider concern to the content, data and services
related issues than we zan rezlly mas<e best use of the cloud
computing techaology in library sesvices for providing the
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best o the best serv ces 1o end users.,
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