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Abstract 
Cloud computing technology (ICT) has come up as a boon for libraries and is offering various 

opportunities and services for libraries to connect their services with clouds. ICT has forced 

the libraries and librarians to change its functioning and processing of the information 

retrieval system. In this digital era, libraries are moving in advanced level called cloud 

computing. In cloud computing, the libraries do not require the software, operating system 

and applications in the limits which will be provided by the service provider. Cloud computing 

offers a new importance in computing, it changes how we invent develop, scale, update, 

maintain and pay for applications and infrastructure on which they are run. This study tries to 

highlight basic knowledge about cloud computing, its deployment models, types, and benefits. 

Secondly, it also deals with cloud computing initiatives for libraries along and its benefits in 

LIS (Library Information Science) domain. 

 

Keywords: Cloud computing, infrastructure as a service (IaaS), platform as service (Paas), 

and software as a service (SaaS), deployment models, LIS 

 

*Author for Correspondence E-mail: nitashagandotra22@gmail.com 

 

 

INTRODUCTION 

Cloud computing is a colloquial expression 

that keeps up its application by using central 

remote servers [1]. Cloud computing relies on 

sharing of resources to achieve coherence and 

economics of scale similar to a utility (like the 

electricity grid). At the initial stage of cloud 

computing, it is the broader concept of 

converged infrastructure and shared services. 

 

In simple words, cloud computing is the 

combination of technology and a platform that 

provide hosting and storage service on the 

internet. Information plays very vital role in 

every field and libraries are not exception. It 

offers many interesting possibilities for 

libraries that may help to reduce technology 

cost and increase capacity reliability, and 

performance for some type of automation 

activities. It has made strong inroads into other 

commercial sectors and is now beginning to 

find more application in library science. This 

technology pushes hardware to more abstract 

levels. Most of us are acquainted with fast 

computing power being delivered from 

systems that we can see and touch. Cloud 

computing is sharing of resources on a larger 

scale which is cost effective and location 

independent. Sources on the cloud can be 

employed by the client and expanded by the 

vendors such as Amazon, Google, IBM, 

Salesforce, Soho, trial Rackspace, Microsoft 

etc. It also shares essential on-demand tools 

and software for several IT businesses.  

 

Cloud Computing  

Cloud computing technology was designed by 

the National Institute of Standards and 

Technology (NIST) to increase the capacity of 

shared computing resources in a quick and 

secure way in various locations around the 

world [2]. Cloud computing is the delivery of 

computing services over the internet. The 

name cloud originates from the use of cloud-

shaped symbol as an abstraction for the 

complex infrastructure. Cloud services allow 

users and businesses to use software and 

hardware that are operated by third parties at 

dispersed geographic sites. It provides a shared 

pool of resources that includes huge storage 
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space, processing power, networks, and 

dedicated corporate and user applications. 

 

In cloud computing, the users use the web 

interfaces like the web browsers; however the 

software and data are stored at the remote 

servers. In a recent IBM report, it was stated 

that the cloud is a new consumption and 

delivery model for many IT-based services, 

and has no need to know anything about the 

technology or implementation [3]. 
 

The term cloud computing refers to delivery of 

computing resources over the internet. It 

allows users to store their data over the 

internet instead of storing it into a hard drive. 

Cloud resources are usually not only shared by 

multiple users but are also dynamically re-

allocated per demand [4].  

 

The NIST defines cloud computing as a model 

for enabling ubiquitous, convenient, on-

demand network access to a shared pool of 

configurable computing resources (e.g., 

Application of Cloud Computing Technology 

in Libraries, servers, storage, applications, and 

services) that can be rapidly provisioned and 

released with minimal management effort or 

service provider interaction [2]. Figure 1 

depicts the service categories in a cloud with 

various components at different levels.  

 

The Christy and Carina3 of Gartner Group 

defined cloud computing as a style of 

computing in which massively scalable and 

elastic IT-enabled capabilities are delivered as 

a service to external customers using internet 

technologies [5]. 
 

Buyya defined cloud computing as a parallel 

and distributed computing system consisting 

of a collection of inter-connected and 

virtualized computers that are dynamically 

provisioned and presented as one or more 

unified computing resources based on Service 

Level Agreements (SLA) established through 

negotiation between the services provider and 

consumers [6]. 

 

Cloud Deployment Models 

The following models are presented by the 

deployment scenario: 

Public Cloud 

Cloud computing climate is open for being used 

by anyone who wants to sign up and use them. 

These are run by peddler and applications from 

distant users who are likely to be connected as 

well as on the cloud’s services, storage systems 

and network e.g., Google’s App Engine and 

Amazon Web Services. 

 

Private Cloud 

The private-cloud is a concept that is applied 

to provide a proprietary-computing structure 

authorized services over the corporate-

networks. Huge organizations normally apply 

this kind of cloud-computing to allow their 

private-network and the information-centre-

administrators to efficiently be an in-house 

type of service provider serving to the users in 

the corporation area. 

 

Hybrid Cloud 

The hybrid-cloud consists of assets from the 

corporate providers and the public providers 

both that may surely become a required choice 

for the organizations. The hybrid-cloud is the 

merging of corporate type of cloud and the 

public-cloud both. 

 

Community Cloud 

The community-cloud is shared by several 

organizations and supports a specific 

community that has shared concerns (e.g., 

mission, security requirements and compliance 

considerations). Organizations can manage the 

community cloud or a third party and may exit 

on premise or off premise [7, 8]. The different 

types of cloud computing models are shown in 

the Table 1. 

 

Table 1: Cloud Computing Models. 

Private Cloud 

▪ Outsource or own 

▪ Lease or buy 

▪ Separate or virtual data center 

Community 

Cloud 

• Private to Cloud for a set of users 

with specific demands 

• Several stake holders 

Public Cloud 

• Mega Scaleable 

• Infrastructure 

• Available for all 

Hybrid Cloud • Combination of two clouds 
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Fig. 1: Service Categories in a Cloud with Various Components at Different Levels. 

 

Services Models 

The cloud provides following three services 

(as shown in Figure 2): 

 

SaaS (Software as a Service) 

In these models, an entire application is 

offered to the user, as a service on demand. A 

single current of the service runs on the cloud 

and multiple end users have direct investment 

in server or software licenses, while for the 

provider, the costs are lowered, since only a 

single application needs to be hosted and 

controlled. 

 

PAAS (Platform as a Service) 

The major difference in between the PaaS and 

SaaS is that the SaaS may host only the 

completed applications of cloud, while the 

PaaS provides a platform for development for 

the completed applications and the application 

which are in progress. The PaaS provides an 

area in which the developer may build and 

deploy the applications that are not required 

mandatorily to understand how much the 

memory and how many the processors will be 

used in their application. 

 

IAAS (Infrastructure as a Service) 

In this model, cloud providers offer 

infrastructure such as storage, firewalls, load, 

balancers and networks. Service providers 

supply these resources on internet. The most 

common example of IaaS is Amazon [9]. 

 

Cloud Computing Service Providers 

Some important cloud computing service 

providers are as follows: Table 2 depicts the 

role of cloud computing service providers.  

 

TRADITIONAL METHOD OF LIBRARY 

MANAGEMENT  

Traditional libraries were providing services 

based on the print media and the developments 

were based on the manual power. The 

traditional practices were mainly influenced by 

cataloguing, classification and indexing and 

reference services etc. Some of the important 

components of traditional method of library 

management are as follows (as shown in 

Figure 3). 

 

Table 2: Some Commercial Cloud Offerings 

Services. 
  Cloud Computing 

Service Provider 

Web Address 

1. Salesforce http://www.salesforce.com 

2. Microsoft http://www.microsoft.com/cloud 

3. Oracle http://www.oracle.com/cloud 

4. Softlayer http://www.softlayer.com 

5. Netsuit http://www.netsuite.com 

6. Sap Cloud Platform http://www.sap.com/cloud 

7. Rackspace http://www.rackspace.com 
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Fig. 2: Cloud Service Models. 

 

 
Fig. 3: Traditional Library Management System. 

 

Components of a Traditional LMS 

Moving Shelf Reader 

Shelf-reading is an important part of stack 

maintenance. It includes reading each call 

number in order to ensure that the books are 

properly shelved. Patrons often place books 

back on the shelves without knowing exactly 

how to shelve books. It is inevitable that every 

worker will at some point accidentally mis-

shelve a book. After a long day it becomes 

easy to loose focus and make simple mistakes. 

We should try not to shelve books or shelf-

read when we are tired. 

 

Move through the stacks from left to right, and 

top to bottom by short shelves. 
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Book Label 

The Cataloging Label Program lets users of 

OCLC cataloging products easily print labels 

for library materials. The free Windows 

software manages the creation, display, editing 

and printing of pocket and spine cataloging 

labels. 

 

CD/DVD 

Library management systems for CDs/DVDs 

attached to books are running independently, 

i.e., independent devices, independent 

systems, and making CD/DVD images 

independently. That brings huge waste of 

investment and labor. In this study, we 

redesign the management system for 

CDs/DVDs attached to books based on cloud 

computing. By comparing and analyzing the 

two systems, we can see that the system based 

on cloud computing saves the cost of the 

library greatly. 

 

RFID Desktop Reader 

A RFID library management system consists 

of books, each attached with an RFID tag, 

RFID reader, and computer network and 

software. Library staff handles lending, 

returning, sorting, tagging etc. 

 

Document Data Management System 

A document data management system is a 

system (based on computer programs in the 

case of the management of digital documents) 

used to track, manage and store documents 

and reduce paper. Most are capable of keeping 

a record of the various versions created and 

modified by different users (history tracking). 

The term has some overlap with the concepts 

of content management systems. It is often 

viewed as a component of enterprise content 

management (ECM) systems and related to 

digital asset management, document imaging, 

workflow systems and records management 

systems. 

 

Server 

The library server is the key component of the 

IBM Content Manager system. It is called the 

library server because it performs the 

functions that a library catalog file in a real 

library performs; it is where we define the 

information that we store in our library. The 

library server stores, manages, and provides 

access controls for objects stored on one or 

more resource managers. The library servers 

processes requests (such as update or delete) 

from one or more clients and maintain data 

integrity between all of the components in the 

IBM Content Manager System. The Library 

Server administrator can set up a softcopy of 

library in numerous ways, and with any or all 

of the following items: 

• Books: IBM Book Manager, softcopy 

documents. 

• PDF: Adobe Acrobat PDF (Portable 

Document Format) documents. 

• Indexed PDF: An Adobe Acrobat PDF 

that has been modified by a Book Manager 

application to contain a search index. 

• Info Centers: A set of one or more Eclipse 

Document Plug-ins, authored and 

packaged by IBM. An Eclipse Document 

Plug-in typically consists of the published 

content for a Primary Topic or for a subset 

of its associated subtopics. 

• Shelves: of Books and/or PDF. 

• Bookcases: of shelves, Info Centers and/or 

other Bookcases. 

• Library Centers: your own customized 

view of a Library Server Bookcase. 

 

Book Management System 

When a book was borrowed, the librarian took 

one of the reader's borrowing cards and 

removed the book's own card. The two cards 

were filed together; this date was stamped in 

the book. These cards were the tickets 

organized in trays, by date of issue, and within 

date by the key on the card. 

 

When the book was returned, the user's card 

was removed from the file of the day indicated 

by the stamp and given back, and the book 

card was replaced in the book. Whilst the filed 

cards revealed which user had a particular 

book, or which books a particular reader had 

borrowed, this was only true whilst the loan 

continued. Afterwards no record of the 

transaction remained. 

 

RFID Access Control 

RFID systems have been in use in libraries for 

five years for book identification, for self-

checkout, for antitheft control, and for the 

https://en.wikipedia.org/wiki/Content_management_system
https://en.wikipedia.org/wiki/Enterprise_content_management
https://en.wikipedia.org/wiki/Enterprise_content_management
https://en.wikipedia.org/wiki/Digital_asset_management
https://en.wikipedia.org/wiki/Document_imaging
https://en.wikipedia.org/wiki/Workflow
https://en.wikipedia.org/wiki/Records_management
https://en.wikipedia.org/wiki/Librarian
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sorting and conveying for library books and 

AV materials. These applications can lead to 

significant savings in staff costs, enhance 

service, lower book theft and provide a 

constant update of media collections. The 

technical features of a modern RFID system 

are described to provide a guideline for the 

evaluation of different systems. The most 

important issue is that nonproprietary 

systems can be used by libraries today 

because the new generation of RFID chips 

with the ISO standard 15693 is available. 

With this technology, libraries are not tied to 

one company. 

 

It is estimated that over 30 million library items 

worldwide now contain RFID tags, including 

some in the Vatican Library in Rome. 

 

ROLE OF CLOUD COMPUTING IN 

LIBRARY MANAGEMENT 
The use of cloud computing services and 

facilities has begun in libraries, leading to a 

new concept called cloud library. The use of 

cloud computing in libraries has transformed 

the delivery of resources and services. It 

provides shared access and wider usability. 

 

Libraries are shifting their services with the 

attachment of cloud and networking with the 

facilities to access these services anywhere and 

anytime. In the libraries, the following 

possible areas (as shown in the Figure 4) were 

identified where cloud computing services and 

applications may be applied. 

 

Building Digital Library/Repositories 

An efficient way to manage resources, 

information and library related services is to 

maintain a digital library. The user may be 

facilitated access via network. Many open 

source software are providing a platform to 

digital form, investing on hardware and 

undertaking MA backup. 

 

Searching Library Data 

Cloud computing technology also facilitates 

libraries for searching and sharing its data for 

years together. For example, OCLC World Cat 

service is one of the popular services for 

searching library data using cloud computing 

technology. OCLC is offering various library 

activities pertaining to circulation, 

cataloguing, acquisition and other library 

related services on cloud platform through the 

web share management system.  

 

Building 

Digital

Library/

Repository

Searching

Library

Data

Building

Community

Power

Application

of Cloud

Computing in

Libraries

Library

Website

Hosting

File

Storage

Library Automation

and House-Keeping 

Activities 

Fig. 4: Application of Cloud computing in 

Libraries. 

 

Building Community Power  

Cloud computing technology offers great 

opportunities for libraries to build networks 

among the libraries and information science 

professionals as well as other interested people 

including information seekers by using social 

networking tools; the most famous social 

networking services are Twitter and Facebook 

which play a key role in building community 

power. This cooperative effort of libraries will 

create time saving, efficiencies and wider 

recognition, cooperative intelligence for better 

decision-making and provides the platform for 

innovation and sharing the intellectual 

conversations, ideas and knowledge. 

 

Library Automation and House-Keeping 

Activities  

Cloud computing services also support for 

library automation and house-keeping 

activities. Automation in most of the libraries 

are carrier local servers by using different 

types of commercial or open source integrated 

management software and managed by 

internal IT/library staff. Nowadays software 

vendors offer this on the cloud (SaaS model) 

which enables the library from investing on 

hardware and undertaking maintenance, 

software update backup etc. 

https://en.wikipedia.org/wiki/Vatican_Library
https://en.wikipedia.org/wiki/Rome
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Library Website Hosting  

Cloud computing technology also facilitates 

many organizations including libraries that 

preferred to host their websites on third party 

service providers rather than hosting and 

maintaining their own servers. For example, 

Google Sites serves as an example of a cloud 

service for hosting websites outside of the 

library's servers and allowing for multiple 

editors to access the site from varied locations. 

 

BENEFITS OF CLOUD COMPUTING 

IN LIBRARIES 

The application of cloud computing 

technologies in libraries is beneficial in 

different ways, such as: 

 

Cost-Saving 

Cloud computing technology is paid 

incrementally. Libraries are only paying for 

the resources they actually use. 

 

Easy on Installation and Maintenance 

Libraries do not need to worry about constant 

server updates and other computing issues. 

 

Highly Automated 

The library staff need not have to worry about 

keeping the software up-to-date. The cloud 

service provider takes care of updating 

software as and when the new version is 

released. When the server is updated, 

everyone using the service also gets access 

to the new version without updating 

anything on their end. 

 

Shared Resources 

Cloud computing technology facilitates a 

group of libraries to come together and put 

their resources at one place, which in turn will 

enable them to provide access to more number 

of resources to their end users. 

 

Better Mobility 

The staff and the users of the library can 

connect to the library servers from any place 

or from wherever they are, rather than having 

to remain present at their desks by having a PC 

and internet access. 

CHALLENGES OF CLOUD 

COMPUTING IN LIBRARIES 
Cloud computing offers several challenges 

also. Two of main problems are security and 

privacy; because of rising applications and 

increase in numbers of the devices, security is 

an issue of great concern. Organizations need 

uninterrupted services; therefore service 

providers must design in the way that scalable 

and render services are continuously provided 

when they establish hardware and 

infrastructure of network. In contrast, the 

organizations need to spend more money on 

the bandwidth [10]. 

 

CONCLUSION 
Cloud computing technology provides 

libraries an opportunity to improve their 

services and relevance in today’s information 

society. It can bring several benefits for 

libraries and give them a different future. It 

helps libraries to deliver its resources, services 

and expertise at the point of need, within user 

workflows and in a manner that users want 

and understand. It should free libraries from 

managing technology; so more focus is on 

collection building, improved services and 

innovation. The cloud computing model will 

encourage libraries and their users to 

participate in a network and community of 

libraries by enabling them to reuse information 

and socialize around information. This 

technology can also build a dominant, unified 

presence for libraries on the Web and give 

users a local, group and global reach. 
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