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ABSTRACT 

Latest technological development has brought a dramatic change in every field, and library science is not 
exception to it. Information technology impacted positively on library and information system and services they 
provide for users. The libraries have been automated, networked and now moving towards paper less or virtual 

libraries. To gather challenges in the profession librarians are also applying different platforms in Library 
science filed for attaining economy in information handling. This paper overviews the basic concept of newly 
develop area known as cloud computing. The use of cloud computing in libraries and how cloud computing 

actually works is illustrated in this communication. 

INTRODUCTION 

        Today we are living in the age of information. Information technology play 
very vital role in library science. For collection, Storage, organization, 
processing, analysis of information. Library filed facing many challenges in the 
profession due to applications of information technology. New concepts are 
being added to ease the practices in the libraries is also accepting many new 
technologies in the profession as they suit the present information handling and 
they satisfy needs of the knowledge society. With the advent of Information 
technology, libraries have become automated which is the basic need towards 
advancement followed by networks and more effort are towards virtual 
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libraries. The emergence of e-publications, digital libraries, internet usage, web 
tools applications for libraries, consortium practices leads to the further 
developments in library profession. The latest technology trend in library 
science is use of cloud computing for various purposes and for achieving 
economy in library functions. Since cloud computing is a new and core area the 
professionals should be aware of it and also the application of cloud computing 
in library science. 

What is Cloud Computing?  

A definition for cloud computing can be given as an emerging computer 
paradigm where data and services reside in massively scalable data centers in 
the cloud and can be accessed from any connected devices over the internet. 
Cloud computing is a way of providing various services on virtual machines 
allocated on top of a large physical machine pool which resides in the cloud. 
Cloud computing comes into focus only when we think about what IT has 
always wanted  a way to increase capacity or add different capabilities to the 
current setting on the fly without investing in new infrastructure, training new 

 But cloud computing 
offers a better solution 

      We have lots of compute power and storage capabilities residing in the 
distributed environment of the cloud. What cloud computing does is to harness 
the capabilities of these resources and make available these resources as a single 
entity which can be changed to meet the current needs of the user. The basis of 
cloud computing is to create a set of virtual servers on the available vast 
resource pool and give it to the clients. Any web enabled device can be used to 
access the resources through the virtual servers. Based on the computing needs 
of the client, the infrastructure allotted to the client can be scaled up or down. 
From a business point of view, cloud computing is a method to address the 
Scalability and availability concerns for large scale applications which involves 
lesser Overhead. Since the resource allocated to the client can be varied based 
on the needs of the client and can be done without any fuss, the overhead is very 
low. 
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              One of the key concepts of cloud computing is that processing of 1000 
times The data need not be 1000 times harder. As and when the amount of data 
increases, the Cloud computing services can be used to manage the load 
effectively and make the Processing tasks easier. In the era of enterprise servers 
and personal computers, Hardware was the commodity as the main criteria for 
the processing capabilities depended on the hardware configuration of the 
server. But with the advent of cloud Computing, the commodity has changed to 
cycles and bytes - i.e. in cloud computing Services, the users are charged based 
on the number of cycles of execution performed Or the number of bytes 
transferred. The hardware or the machines on which the Applications run are 
hidden from the user. The amount of hardware needed for Computing is taken 
care of by the management and the client is charged based on how the 
application uses these resources. 

History of Cloud Computing: The Greek myths tell of creatures plucked 
from the surface of the Earth enshrined as constellations in the night sky. 
Something similar is happening today in the world of computing. Data and 
programs are being swept up from desktop PCs and corporate server rooms and 

a shift in the geography of 
computation. What is cloud computing exactly? As a beginning here is a 
definition 

scalable data centers in the cloud and can be accessed from any connected 
 

       Like other definitions of topics like these, an understanding of the term 
cloud computing requires an understanding of various other terms which are 
closely related to this. While there is a lack of precise scientific definitions for 
many of these terms, general definitions can be given. 

          Cloud computing is an emerging paradigm in the computer industry 
where the Computing is moved to a cloud of computers. It has become one of 
the buzz words of The industry. The core concept of cloud computing is, quite 
simply, that the vast Computing resources that we need will reside somewhere 

and when needed. Computing can be described as any activity of using and/or 
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developing computer hardware and software. It includes everything that sits in 
the bottom layer, i.e. everything from raw compute power to storage 
capabilities. Cloud computing ties together all these entities and delivers them 
as a single integrated entity under its own sophisticated management. 

Cloud is a term used as a metaphor for the wide area networks (like 
internet) or any such large networked environment. It came partly from the 
cloud-like symbol used to represent the complexities of the networks in the 
schematic diagrams. It represents all the complexities of the network which may 
include everything from cables, routers, servers, data centers and all such other 
devices. 

Computing started off with the mainframe era. There were big 
 

model of business computing was frustrating for the people sitting at the dumb 

were dependent on the computer administrators to give them permission or to 
fix their problems. They had no way of staying up to the latest innovations. The 
personal computer was a rebellion against the tyranny of centralized computing 
operations. There was a kind of freedom in the use of personal computers. But 
this was later replaced by server architectures with enterprise servers and others 
showing up in the industry. This made sure that the computing was done and it 
did not eat up any of the resources that one had with him. All the computing 
was performed at servers. Internet grew in the lap of these servers. With cloud 
computing we have come a full circle. We come back to the centralized 
computing infrastructure. But this time it is something which can easily be 
accessed via the internet and something over which we have all the control. 

Characteristics of Cloud computing: 

1. Self Healing:  
 Any application or any service running in a cloud computing environment 
has the property of self healing. In case of failure of the application, there is 
always a hot backup of the application ready to take over without disruption. 
There are multiple copies of the same application - each copy updating itself 
regularly so that at times of failure there is at least one copy of the application 
which can take over without even the slightest change in its running state. 
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2.  Multi-tenancy: 

With cloud computing, any application supports multi-tenancy - that is 
multiple tenants at the same instant of time. The system allows several 
customers to share the infrastructure allotted to them without any of them being 
aware of the sharing. This is done by virtualizing the servers on the available 
machine pool and then allotting the servers to multiple users. This is done in 
such a way that the privacy of the users or the security of their data is not 
compromised. 

3.  Linearly Scalable: 

Cloud computing services are linearly scalable. The system is able to 
break down the workloads into pieces and service it across the infrastructure. 
An exact idea of linear scalability can be obtained from the fact that if one 
server is able to process say 1000 transactions per second, then two servers can 
process 2000 transactions per second. 

4.  Service-oriented: 

Cloud computing systems are all service oriented - i.e. the systems are 
such that they are created out of other discrete services. Many such discrete 
services which are independent of each other are combined together to form this 
service. This allows re-use of the different services that are available and that 
are being created. Using the services that were just created, other such services 
can be created. 

5.  SLA Driven: 

Usually businesses have agreements on the amount of services. 
Scalability and availability issues cause clients to break these agreements. But 
cloud computing services are SLA driven such that when the system 
experiences peaks of load, it will automatically adjust itself so as to comply 
with the service-level agreements. Theservices will create additional instances 
of the applications on more servers so that the load can be easily managed. 
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6.  Virtualized: 

The applications in cloud computing are fully decoupled from the 
underlying hardware. The cloud computing environment is a fully virtualized 
environment. 

7.  Flexible: 

Another feature of the cloud computing services is that they are flexible. 
They can be used to serve a large variety of workload types - varying from 
small loads of a small consumer application to very heavy loads of a 
commercial application 

Types of Cloud computing: 

1.  Software as s service (SaaS):  

  Software package such as CRM or CAD/CAM can be accessed under 
cloud computing scheme. Here a customer upon registration is allowed to use 
software accessible through net and use it for his or his business process. The 
related data and work may be stored on local machines or with the service 
providers. SaaS services may be available on rental basis or on per use basis. 

2.  Platform as a Service (PaaS):  

Cloud vendors are companies that offer cloud computing services and 
products. One of the services that they provide is called PaaS. Under this a 
computing platform such as operating system is provided to a customer or end 
user on a monthly rental basis. Some of the major cloud computing vendor is 
Amazon, Microsoft, and Google etc  

3.  Infrastructure as a service (IaaS): 

The cloud computing vendors offer infrastructure as a service. One may 
avail hardware services such as processors, memory, networks etc on agreed 
basis for specific duration and price.  

 



International Journal of Digital Library Services  
 
 
                                             

57 |   III JJJ OOO DDD LLL SSS  
 

VVVooolll...  222,,,  JJJuuulllyyy  ---  SSSeeepppttteeemmmbbbeeerrr,,,  222000111222,,,  IIIssssssuuueee---333 wwwwwwwww...iiijjjooodddlllsss...iiinnn            (((IIISSSSSSNNN:::222222555000---111111444222)))    

Working Of Cloud Computing: 

Cloud computing system can be divided it into two sections: the front end 
and the back end. They connect to each other through a network, usually the 
Internet. The front end is the side the computer user, or client, sees. The back 
end is the "cloud" section of the system. On the back end there are various 
computers, servers and data storage systems that create the "cloud" of 
computing services. A central server administers the system, monitoring traffic 
and client demands to ensure everything runs smoothly. It follows a set of rules 
called protocols Servers and remote computers do most of the work and store 
the data. 

Use Cloud computing in library and information science: 

Cloud computing 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. Cloud computing has made 
strong inroads into other commercial sectors and is now beginning to find more 
application in library science. The cloud computing 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.    

Role of Cloud computing in libraries: 

Cloud computing is a completely new in technology and it is known as 
3rd revolution after PC and Internet. Cloud computing is an enhancement of 
distributed computing, parallel computing, grid computing and distributed 
databases. Among these, grid and utility computing are known as predecessors 
of cloud computing. 

Cloud computing has large potential for libraries. Libraries may put more 
and more content into the loud. Using cloud computing user would be able to 
browse a physical shelf of books, CDs or DVDs or choose to take out an item or 
scan a bar code into his mobile device. All historical and rare documents would 
be scanned into a comprehensive, easily searchable database and would be 
accessible to any researcher. Many libraries already have online catalogues and 
share bibliographic data with OCLC. More frequent online catalogues are 
linked to consortium that share resources. 
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   Data storage cloud be a main function of libraries, particularly those with 
digital collections storing large digital files can stress local server 
infrastructures. The files need to be backed up, maintained, and reproduced for 
patrons. This can strain the data integrity as well as hog bandwidth. Moving 
data to the cloud may be a leap of faith for some library professionals.  a 
new technology and on the surface it is believed that library would have some 
control over this data or collections. However, with faster retrieval times for 

 requests and local server space it could improve storage solutions for 
libraries. Cloud computing or IT infrastructure that exists remotely , often gives 
users increased capacity and less need for updates and maintenance , and has 
gained wider acceptance among librarians  

Advantages of Cloud computing in libraries: 

1. Cost saving  
2. Flexibility and innovation  
3. User centric 
4. Openness 
5. Transparency 
6. interoperability  
7. Representation  
8. Availability anytime anywhere  
9. Connect and Converse 
10. Create and collaborate  

Examples of Cloud libraries: 

1. OCLC 
2. Library of Congress ( LC) 
3. Exlibris 
4. Polaris 
5. Scribd 
6. Discovery Service  
7. Google Docs / Google Scholar 
8. Worldcat 
9. Encore 
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Conclusion: 

Cloud computing builds on decades of research in virtualization, 
distributed   computing, utility computing, more recently networking, and web 
software services. It implies a service oriented architecture, reduced information 
technology overhead forth end-user, great flexibility, reduced total cost of 
ownership, on demand services and many other things. In today's global 
competitive market, companies must innovate and get the most from its 
resources to succeed. Cloud computing infrastructures are next generation 
platforms that can provide tremendous value to companies of any size. They can 
help companies achieve more efficient use of their IT hardware and software 
investments and provide a means to accelerate the adoption of innovations. 

Cloud computing increases profitability by improving resource 
utilization. Costs are driven down by delivering appropriate resources only for 
the time those resources are needed. Cloud computing has enabled teams and 
organizations to streamline lengthy procurement processes.  

               Cloud computing enables innovation by alleviating the need of 
innovators to find resources to develop, test, and make their innovations 
available to the user community. Innovators are free to focus on the innovation 
rather than the logistics of finding and managing resources that enable the 
innovation. 
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ABSTRACT: 

The study presents the status of automation in L R institute Of Engineering & Technology Solan District in 
Himachal Pradesh. A properly computerized library will help its user with quick services. Library automation 
refers to mechanization of library housekeeping operations predominantly by computerization. Object of this 

study. To develop and update database of books in the L R institute Of Engineering & Technology Solan. 
Implement automated system using koha library integrated open source software to carry out the functions of 

the circulation section more effectively to provide various search option to know the availability of books in the 
library and generate the list of books due by the particular member and also overdue charges. Koha is an 

integrated software system with required models for small to very large libraries. Being an open source any 
library wanted to go for automation for their library housekeeping operations can make use of this software . 

Keywords: Open source software, koha, library Automation, Library management 

Introduction 

Library is a growing organism. Automation is a technique to make a 
system automated, i.e. self service. A properly computerized library will help its 
user with quick and prompt predominantly by computerization. Thus library 
automation means the application of machines to perform different routines, 
such as repetitive and clerical job involved in the function and services of the 
libraries. Before the birth of computer other type of machines were used for 
automating the library functions. Now the computers have become capable of 
introducing in operations, processes, techniques and methods of library.  
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Library automation is concerned with managing controlling and automating 
library collection, activities and services in an automated library, computers are 
used in most of the activities, such as acquisition, cataloguing, circulation 
control and periodical management. Library automation not only does 
housekeeping activities but it also provides the current and relevant information 
to the user, according to their demands. Since the advent to the term automation 

terms mechanization and automation looked overlapped. Automation is the 
name gives to an automation system of working. 

L. R.  Institute Of Engineering & Technology library Case study 

The term Information Technology is made of two separate terms 
information and Technology where Information is the power and refers to fact 
and opinions provided and received during the course of daily life. This paper 
provides information of application of the Koha integrated library system in LR 
Institute library as a means to acquire, store, transmit, retrieve and process 
information for its students and staff. It also describes various challenges faced 
by library staff in implementing this software. The institute is just four years 
old, but it has been amazingly successful in attracting a number of students for 
the course of Engineering. Presently the Institute is running 5 full time courses. 
The institute is administered by the L R Education Trust. The library is using 
Koha : Integrated library System for automating its library resources and 
services. The library holds the details of more than 8200 books and serves 1086 
students. 

Objectives of the study 

1.  To develop and updated database of books and other resources of the L R 
Institute of engineering & Technology. 

2.  To implement automated system using Koha library integrated open 
sources software.  

3.  To carry out the charging and discharging functions of the circulation 
section and Provide Various search options to know the availability of 
books in the library. 
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Methodology 

The methodology used for the present study Open source software: Koha, 
Newgenlib, Evergreen, Mysql replication database dumps using the mysql 
dump utility on the hardware level, the production system utilizes a two disk 
raid 1 configuration for data redundancy in the event of signal disk hardware 
failure. The system partitions use the file system, which provide another point 
of data redundancy. 

Statement of problem 

The present study aims to implementation of library Automation for the L 
R Institute Of engineering & Technology . Implementation of Automation 
Library management system in the  L R Institute Of engineering & Technology 
using Koha open source software. 

Planning for automation using Koha 

1.  Initial investment and recurring expenditure as the maintenance cost of 
software. 

2.  Time required for installation and data entry job. 

3.  Sufficient training for staff. 

4.  Testing of automation system by library staff. 

Design and Implementation of koha Software 

A) KOHA LOGIN SCREEN 
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Figure 1. koha Login screen 

Once we have completed the login, we come to the main page. 

B) HOME PAGE OF KOHA 

 Home page of L R Institute of Engineering & Technology so all the 
modules are available this front page circulation, patrons information, search for 
all catalogues, Reports, koha administrations link, tools, about koha for all links 
available for the home page. 

 

Figure 2: Home Page of koha module 
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C) ADMINISTRATION 

The Koha Administration page ( Figure 3) shows various system 
parameters. It allow us to difne different parameters for the functioning of Koha 
library branches, item types, the categories of borrowers, the charges taken for 
the different types. System preferences is the most important module of Koha. It 
deal with administration and maintenance part of Koha. Only Librarian, 
Admininstrator or person of smilar designation can hold access right to this 
module. 

 

Figure 3 : Koha Administration module 

D) ADDING BIBLIOGRAPHY TO KOHA 

Create bibliography record of a document, once goes to the catalogue 
search page and find link to add new bibliography page. If we click on the link 
we reach the following page. 

 

Figure 4: Marc Bibliography Framework module 
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E) CATALOGUING MODULE 

The cataloguing module is the most important. For cataloging, Koha 
maintains full marc record, follow the Dewey Decimal Classification and 
incorporate AACR2 rule, security and data protection are accomplished at the 
system, terminal and user code level. To ease the data entry work one marc 
record is divided into 0 to 9. We can click on the respective number of fill into 
the specific marc tags. 

 

Figure 5 : Cataloguing Module 

F) ADDING NEW PATRONS 

When we click on the add patrons in the above search result, then  the 
following form will appears which prompts us to fill in the member particular, 
the koha system automatically allots one card number to the patrons. Once the 
detail are filled in then it prompts us to conform the record. This information is 
shown only when the user sees his/her membership information in the OPAC. 

G) BORROWER CATEGORIES 

It can be defined by clicking on the same link in the parameters window. 
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1. We can edit and delete the details of a particular borrower type in the 
following window and we can even add new categories. 

 

Figure 6: Selected patron type add module 

The second link on the main page allows us to search for an existing 
member or add new patrons discussed below. 

 

Figure 7: Patron card number enter full detail module 

These are mainly administrative jobs and at access should be given very 
carefully. Mostly librarian or administrator is given access to this module. 
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Figure 8: Administrative information about the patron module 

The Administrative information about the user can be seen by the 
librarian like the fine and charges attributed to a particular user, the items 
currently under issue. The window show in the below figure is a very useful 
feature of koha patrons administration module. It gives comprehensive and 
detailed information about the user. 

 

Figure 9: Administrative information about the patron module 

On the same screen options are given to modify patrons detail like 
deleting the member from the patrons list, modifying details, change password 
and modifying user flag, which is nothing but dealing with user permission. 
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Figure 10: Deleting from the Patron module 

H) CIRCULATION MODULE 

Circulation module here we can assign even the students themselves can 
renew the issued the documents on their name. Its main looks like following 
figure: 

 

Figure 11: Circulation module 

Process of circulation, we have to enter either the borrower card number 
or the partial last name of the borrower, as show in the above picture. After 
entering the above information, it shows the patron information with his/her 
category and one hyperlink is also available to look into more detail of the 
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patron, if required. If we want issue any book, then the barcode of the book 
should be entered and the date of issue needs to be selected. 

 

Figure 12: Enter Patron card number Module 

Once a valid barcode number is entered and issue button is passed, the 
following window appears that gives information about the issued item. 

 

 

Figure 13 Book Issue module 
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Another important aspect of circulation is returning the borrowed items. 
The return option is there in the circulation window When click it taken  us to 
the above window. We give the barcode of the item to be return. It show the 
details of the borrowed item and the borrower as well, when the number is 
given and enter key is pressed. 

 

Figure 14: Book Issue (Checkout) of patron module 

 

Figure 15: Book return (Check In) module 
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So enter the barcode book number ( Acc. No.) full detail information 
(Check in item) the following window is appear 

 

Figure 16: Book Check In result 

I) ACCOUNT AND REPORTS SECTION 

 

Figure 17: koha Report module 
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Figure 18: OPAC enter title module 

J) OPAC MODULES 

Figure 18 shows the details of advanced search. Here, we can search by 
keywords, subject, title, author and even the barcode of the document.Below 
information searching for the author and get all information in books 

 

Figure 19: OPAC search result page 
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Figure 19 shows the OPAC particular title module. Here, we can the see title, 
author subject and copy available in which department is to be display also. 

VIII.  CONCLUSION 

Library automation by open source system are vital but with a very few 
application. Compared to the thousands of libraries that acquire automation 
systems from commercial vendor each year, the handful the use open source 
system cannot yet be noted as a trend. Koha has been attracting interest from 
many libraries throughout the world but in India only a handful of libraries 
using Koha to the best of our knowledge. Koha open source software system for 
the automation of major day-to- day activities of the L R institute of 
Engineering & Technology, which is tiresome and cumbersome. After the 
investigation, the researcher has found that Koha software is more suitable for 
the library automation. This project had the basic objective of designing a 
bibliographic database for the L R institute of Engineering & Technology with 
which the automation of circulation routines is carried out. From this point of 
view it may be concluded that Koha is a useful package for the creation of a 
database and for information retrieval. On the other hand the ever-rising needs 
and expectations of library professionals have given a through challenge 
automation software vendors. Approximately all ILs software offers the same 
module for all type of libraries , ignoring the aspect of library collection, user 
and services, but    open source ILs software comes with core functional 
modules, such as online catalogue, circulation, cataloguing with choice of 
limiting parameters format . 

The open source model of ILS software like Koha s can provide an 
attractive alternative for libraries, if only its ideals can be realized and things 
could change very quickly. To evaluate commercial and Koha open source ILs 
software for their own merits in features, proven reliability, support and vision. 
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ABSTRACTS: 

The rapid development of   ICT ,along with  the tremendous growth of literatures in all field 
of knowledge, changing users inclination/demand for online resources, shrinking library 

budget, development of various library networks and consortia etc have compelled almost all 
libraries to develop various ICT tools and services to cater their users properly. The paper 

describes the objectives and limitations of the study. Analyses the collected data with suitable 
statistical techniques and discusses about the analyzed data. Summarizes the major findings 

of the study . Concludes with the remarks that in the age of ICT, the importance of ICT based 
library services cannot be ignored hence cannot be delayed. The maximum use of ICT based 

library services will increase the teaching and learning process of engineering colleges of 
Odisha. 
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1.  INTRODUCTION  

Academic libraries from its inception have played an important role in 
providing study and research materials to their users. But the last few decades 
have witnessed sea changes in the collection, organization and services of 
academic libraries. This is only because of the impact of Information & 
Telecommunication Technology (ICT). The term ICT includes any 
communication device or application, computer and network hardware and 
software, satellite systems and so on. 

The rapid development of   ICT ,along with  the tremendous growth of 
literatures in all field of knowledge, changing users inclination/demand for 
online resources, shrinking library budget, development of various library 
networks and consortia etc have compelled almost all libraries to develop 
various ICT tools and services to cater their users properly. Dilevko and Harris 
(1997) have opined that the traditional library is undergoing significant changes 
due to the electronic revolution, which in its various manifestations has affected 
nearly every aspects of information provision. The ICT has now-a-days become 
an important technology in academic institutions as it plays a very important 
role in meeting information needs of the researchers and institution as a whole. 

        ICT has affected the system and services of engineering college libraries 
to a great extend. Availability and access of e-resources (both online and 
offline) is one of the major impact of ICT and these resources have become an 

trends towards the use of ICT based library services need to be examined by 
libraries regularly to update and provide better library services to users. The 
present study is an attempt to find out the use of various  ICT based library 
services by the faculty members and students of C.V.Raman College of 
Engineering, Bhubaneswar, which is one of the premier engineering college of 
Odisha. 

2.  OBJECTIVES OF THE STUDY  

The basic objective of the present paper is to make a study on the usage 
of ICT based library services by the faculty members and students of C. V. 
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Raman College of Engineering, Bhubaneswar, Odisha. However the other 
objectives of the study are: 

a) To find out the level, frequency and purpose of using various ICT based 
services by the faculty members and students.  

b) To find out the usage pattern of ICT based services by them 
c) To find out the impact of ICT on their study and research.  
d) To find out the problems incurred by the faculty members and students in  

using ICT based library  services.  

3.  LIMITATIONS OF THE STUDY  

 The present study was limited to the faculty members and post graduate 
students of C.V. Raman College of Engineering, Bhubaneswar , Odisha during 
2010. 

4.  SIZE OF SAMPLE 

 The target population of the present study consists of the faculty members 
and Post Graduate students of CVRCE during 2010.The total faculty members 
of different departments are 150 in numbers, which includes faculty members of 
different categories such as Professor, Assistant Professor, Sr.Lecturer and 
Lecturer. Similarly the Post graduate students includes 45 numbers of  Master 
of Technology (M.Tech) students and 60 numbers of Master of Business 
Administration (M.B.A) students  

5.  REVIEW OF LITERATURE 

A number of researchers have conducted study on the use of ICT 
services.  

Al-Ansari(2011) in his study explores the application of information 
technology in various operations and services in special libraries in Kuwait .He 
finds that More than one fourth of the libraries are still using manual systems in 
their library operations and services. Lack of adequate personnel, ICT training 
programs, and low priority of libraries within their organization are major 
obstacles for ICT application in special libraries.  
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Sampath Kumar and Biradar((2010) in their study  examines the use of 
information communication technology (ICT) in 31 college libraries in 
Karnataka, India by investigating the ICT infrastructure, current status of library 
automation, barriers to implementation of library automation and also librarians' 
attitudes towards the use of ICT. They find that application of ICT in Indian 
college libraries has not reached a very high level. Lack of budget, lack of 
manpower, lack of skilled staff and lack of training are the main constraints for 
not automating library activities.  

Haneefa and Abdul Shukkoor(2010)   in their study ascertains the 
Information and Communication Technology (ICT) literacy among the library 
professionals of Calicut University. They find that the use of ICT-based 
resources and services, library automation software, and general purpose 
application software is high among the Professional Assistants than the Junior 
Librarians and Assistant Librarians. The use of digital library and institutional 
repository software is very low among the library professionals. Majority of the 
professionals had confidence in routine ICT and Internet tasks. 

 Anie and Achugbue(2009) in their study examines the current state of 
Information and Communication Technology (ICT) policies in the provision 
and utilization of library services and resources.They find that that most 
Nigerian Universities have not adopted library ICT policies, and where the 
policies have been adopted and implemented, the libraries are faced with 
various constraints.  

Haneefa (2007) in his study  investigates the application of information 
and communication technologies (ICT) in special libraries in Kerala, India. He 
finds that though the libraries had hardware, software, and communication 
facilities to some extent, ICT-based resources and services were not reaching 
the users to the expected extent. 

6.  DESIGN/ METHODOLOGY 

The study is based on survey method and questionnaire technique is used 
for Survey. Accordingly a structured questionnaire was designed to collect data 
from the faculty members and post graduate students   of CVRCE keeping in 
mind the basic objectives of the study. The questionnaires were distributed 
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personally to collect data from the respondents i.e. 150 faculty members and 
105 post graduate students. In spite of repeated request 125 faculty members 
and 83 Post graduate students responded with the filled in questionnaires with a 
response rate of 83.3% and 79.04% respectively. The questionnaires were 
edited where necessary.  

 To make data analysis statically sounds, in some cases statistical 
techniques such as percentage, mean, standard deviation and mean deviation are 
used. The mean and standard deviation are calculated to ascertain the level of 
variations amongst the variables by using the following computed formula: 

 - X 

 Where, x= number of response 

  X= number of responses 

 - X)2  

            N   

 - X)2
 = sum of the squares of mean deviation 

7.  RESULTS AND DISCUSSION 

 The analysis of data of Table-1 revealed that  out of total 255 respondents 
selected for the present study,208 responded with the filled in questionnaire 
with a response rate of 81.57%.Further among 83 post graduate student 
respondents, who responded with the filled in questionnaire,35 were M.Tech 
students(77.77%) and 48 were M.B.A students(80%).Similarly among 125 
responded faculty members,11 were Professors(64.71%),31 were Associate 
Professors(83.79%) and 83 were Assistant professors (86.46%). 
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Table-1: Category of Respondents  

Category Total no. of 
respondents  

No. of 
respondents 
responded 

Individual category- 
wise percentage 

M. Tech 45  35  77.77 
M.B. A.  60  48  80 

Total 105  83  79.05 

Professor 17  11  64.71 
Associate 
Professor  

37  31  83.79 

Assistant 
Professor  

96  83  86.46 

Total 150 125 83.33 
Grand Total 255 208 81.57 

 

Knowledge on ICT products and services  

 Data were collected from the respondents to assess their knowledge on 
various ICT based services .The self proclaimed data of respondents as analyzed 
in  Table-2 showed that out of 208 respondents,129 (62.02%) had excellent 
knowledge, followed by 49(23.56%) had good knowledge,26(12.5%) had 
average knowledge and 4(1.92%) had poor knowledge on ICT services. Further 
the analysis revealed that more percentage of P.G students(58.54%) were 
excellent  on ICT knowledge than faculty members(46.6%). 

Table-2: Level of Knowledge  

Respondent Excellent Good Average Poor Total 
P.G. Students  71 (85.54) 8  (9.64) 4  (4.82) -- 83  (100) 
Faculty 
members  

58 (46.4) 41 (32.8) 22 (17.6) 4 (3.2) 125 (100) 

Total  129 (62.02) 49 (23.56) 26 (12.5) 4 
(1.92) 

208 (100) 
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Note: Figures in parenthesis denote percentage.   

Use of ICT based services 

 In the age of ICT, the inclinations of library users towards ICT based 
services are increasing day by day. Data were collected on the use of various 
ICT based library services by the respondents .The data were tabulated as 
follows. 

Table-3: Use of ICT based library services   

ICT Services P.G. students Faculty Members 
Response Deviation Response Deviation 

Digital Library 36 (43.38) -21 43 (34.4) -39 
Institutional 
Repository 29 (34.94) -28 35 (28) -47 
Online Database 81 (97.6) 24 121 (96.8) 39 
Open access e-
resources 55 (66.27) -2 88 (70.4) 6 
OPAC 61 (73.5) 4 66 (52.8) -16 
Social 
Networking 77 (92.78) 20 108 (86.4) 26 
Blogs/Wikis 60 (72.29) 3 113 (90.4) 31 

Note: Figures in parenthesis denote percentage.  

For P.G. students  For Faculty Member 

X1 = 57  X2 = 81.86   

1 = 17.85  2 = 32.03   

The analysis of data of Table-3 depicted that  the P.G. students used 
mostly online databases subscribed by the library having a response rate of 
97.6%.It is followed by use of other databases such as social networking 
(92.78%),OPAC (73.5%),blogs/wiki(72.29%),open access e-
resources(66.27%),digital library(43.38%) and Institutional 
repository(34.94%).Similarly subscribed online databases were mostly used by 
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the faculty members as opined by them with a response rate of 96.8%.The other 
ICT based services as opined by them in decreasing order  were 
blogs/wiki(90.4%),social networking (86.4%),open access e-resources(70.4%), 
OPAC(52.8%), digital library(34.4%),institutional repository (28%). 

Table-4: Frequency of use of ICT products and services 

Respondents  Almost 

 daily 

Once in 
a week 

Twice 
in a 
week 

Thrice 
in a 
week 

Total 

P.G. Students 76 
(91.57) 

-- 2 (2.41) 5 (6.02) 83 (100) 

Faculty members  111(88.8) 2(1.6) 5 (4) 7 (5.6) 125 (100)  
Total  187 

(89.9) 
2 (0.96) 7 (3.37) 12 

(5.77) 
208 (100) 

Note: Figures in parenthesis denote percentage.   

 Regarding frequency of use of ICT based library services,the analysis of 
data of Table-4 showed that out of 208 respondents,187(89.9%) used on daily 
basis.It was followed by thrice in a week(5.77%),twice in a week(3.37%) and 
once in a week(0.96%).Further the study indicated that more percentage of 
faculty members(91.57%) uses ICT services on daily basis in comparison to 
P.G.Students (88.8%) 

Table-5:Place to use ICT service  

Place of use  P.G.Students Faculty Members 

Response  Deviation Response  Deviation 

Central library 74 (89.16) 15.8 80 (64) 
9 

Computer lab/dept. 66 (79.52) 7.8 117 (93.6) 
46 

Cyber cafe 53 (63.86) -5.2 14 (11.2) 
-57 

Home/ hostel 59 (71.09) 0.8 91 (72.8) 
20 

Other place 39 (46.99) -19.2 53 (42.4) 
-18 
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Note: Figures in parenthesis denote percentage.   

For P.G. students  For Faculty Member 

X1 = 58.2  X2 = 85.6   

1 = 11.89      2 = 35.13  

 Central library is the main place to use ICT based library services by the 
P.G.students as reveled by the analysis of data of Table-5 .It was followed by 
other places as computer laboratory(79.52%),home/hostel(71.09%),cyber 
cafe(63.86%) and other places(46.99%).Further the analysis showed that 
computer laboratory/department is the main place to use ICT services by the 
faculty members(93.6%),followed by other places such as home(72.8%),central 
library(64%),,other place(42.4%) and cyber café(11.2%). 

 Purpose of using ICT services  

 The purchase of using ICT services differs from person to person so also 
among faculty members and students. Realizing this, attempts were made to 
collect data on this and had been tabulated as follows. 

Table-6: Purpose of using ICT services 

Purpose of use 
ICT services 

P.G. Students Faculty members 

Response Deviation Response Deviation 

E- mail 83 (100) 18.16 125 (100) 34.66 

Study 77 (92.78) 12.16 100 (80) 9.66 

Research/ 
publication 

71 (85.55) 6.16 123 (98.4) 32.66 

Self 
improvement 

61 (73.5) -3.84 80 (64) -10.34 

Entertainment  44 (53.02)  -20.84 51 (40.8) -39.34 

Other purposes 53 (63.86) -11.84 63 (50.4) -27.34 

Note: Figures in parenthesis denote percentage.   
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For P.G. students  For Faculty Member 

X1 = 64.84  X2 = 90.34   

1 = 13.57  2 = 28.18   

The analysis of data of Table-6 showed that all P.G. Students uses ICT 
services for e-mail (100%).It is followed by other purposes such as study 
(92.78%).research/publication (85.55%),self improvement(73.5%),other 
purchases (63.86%) and entertainment(53.02%).The prime purpose of using 
ICT services by faculty members is e-mail(100%) as per the data of Table-
5.The other purposes of using the services in decreasing order are 
research/publication(98.4%),study(80%),self improvement (64%)other 
purposes(50.4%) and entertainment(40.8%). 

Method to use ICTs product and services  

 There are various ways to learn about the use of  ICT services and various 
methods to use these services. The present study attempted to collect data on 
this and data were tabulated as follows. 

Table-7: Ways  of  learning the use of ICT services 

Ways to learned  P.G. Students Faculty members 
Response  Deviatio

n 
Response  Deviatio

n 
Trial and error 55 (66.27) -7.6 112 

(89.6) 
25 

Guidance from library staff 60 (72.29) -2.6 63 (50.4) -24 
Guidance from friend/ 
colleagues  

68 (81.93) 5.4 109 
(87.2) 

22 

Formal education/ training  81 (97.6) 18.4 102 
(81.6) 

15 

Other ways  49 (59.04) -13.6 49 (39.2) -38 

Note: Figures in parenthesis denote percentage.   
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For P.G. students  For Faculty Member 

X1 = 62.6  X2 = 87   

1 = 11.12  2 = 25.9   

Formal education and training is the main way to learn about the use of 
ICT based services with a response rate of 97.6% as revealed from the analysis 
of data of Table-7.the other ways by as opined by the  P.G.Students were 
guidance from friends(81.93%),guidance from library staff(72.29%),trial & 
error(66.27%) and other ways(59.04%).The data also revealed that trial & error 
was the prime way of learning to use ICT services by the faculty 
members(89.6%),followed by other ways such as guidance from 
friends/colleagues, formal education & training, guidance from library staff and 
other ways with a response rate of  87.2%,81.6%,50.4% and 39.2% 
respectively. 

Table-8: Medium of searching the ICT based services 

 Medium of 
searching 

P.G. Students Faculty Members 

Response  Deviation Response  Deviation 
Search engine 78 (93.97) 25 118 (94.4) 31 
Web sites  43 (51.82) -10 90 (72) 3 
Library portals 33 (39.76) -20 79 (63.2) -8 
Other  sources 58 (69.88) 5 61 (48.8) -26 

Note: Figures in parenthesis denote percentage.   

For P.G. students  For Faculty Member 

X1 = 53  X2 = 87   

1 = 16.96      2 = 20.68   

 Data collected on medium of searching ICT services were tabulated in 
Table- 8 and the analysis indicated that for both respondents i.e. faculty 
members and P.G.Students search engine was the main medium to search ICT 
based library services with a response rate of 94.4% and 93.97 % respectively. 
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The other medium adopted by the P.G.students to search ICT services were 
other sources(69.88%),websites(51.82%) and library portals(39.76%) .For 
faculty members,the other mediums  were wesites(72%),library portals(63.2%) 
and other  sources(48.8%). 

 The study further attempted to know which search engine the 
responedents preferred most and data collected on this were tabulated in Table-. 

Table-9:Preferred search engine   

Preferred 
search engine  

P.G. Students Faculty members 
Response Deviation Response Deviation 

Google 83 (100) 15.5 125 (100) 21.33 
Yahoo 77 (92.78) 9.5 119 (95.2) 15.33 
MSN 71 (85.55) 3.5 108 (86.4) 4.33 
Alta Vista  62 (74.7) -5.5 98 (78.4) -5.67 
Excite 59 (71.09) -8.5 93 (74.4) -10.67 
Hot Boot  53 (63.86) -14.5 79 (63.2) -24.67 

Note: Figures in parenthesis denote percentage.   

For P.G. students  For Faculty Member 

X1 = 67.5  X2 = 103.67   

1 = 10.46  2 = 15.62   

Among various search engines used by the respondents, Google was the 
main search engine used by the faculty members and P.G.students as revealed 
by the analysis of data of Table-9 with a response rate of 100% each. The other 
search engines followed by both categories of respondents were yahoo, MSN. 
AltaVista, Excite and Hot Boot. 

Impact of ICT product & services on study and research 

 The study attempted to know the  impact of ICT based library services on 
study and research of the respondents and the data collected on this were 
tabulated in Table-10.It depicted that most of the respondents opined the impact 
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as good(48.08%),followed by other opinions such as 
excellent(35.1%),average(7.21%),poor(7.21%) .Some respondents did not want 
to give any opinion on this(2.41%).  

 Table-10: impact of ICT product & services on study and research 

Impact of 
ICT 

Excellent Good Average Poor Cannot 
say 

Total 

P.G. Students 37 (44.58) 31 
(37.35) 

8 (9.64) 2 
(2.41) 

5 (6.02) 83 (100) 

Faculty 
members 

36 (28.8) 69 (55.2) 7 (5.6) 13 
(10.4) 

-- 125 (100) 

Total 73 (35.1) 100 
(48.08) 

15 (7.21) 15 
(7.21) 

5 (2.41) 208 (100) 

Problems in using ICT based services  

  There are a lot of problems in using in ICT based library services. 
Realizing this, data were collected on this to find out the various problems faced 
by the respondents and had been tabulated in Table-11. 

Table-11:Problems in using ICT services 

Problems P.G. Students Faculty members 

Response  Deviation Response  Deviation 

High cost  77 (92.78) 0.16 121 (96.8) 2.5 
Reliability 74 (89.16) -2.84 119 (95.2) 0.5 
Dependent on 
electricity 

81 (97.6) 4.16 123 (98.4) 4.5 

Physical strain  79 (95.19) 2.16 125 (100) 6.5 
Mental strain 82 (98.8) 5.16 125 (100) 6.5 
Others 68 (81.93) -8.84 98 (78.4) -20.5 

Note: Figures in parenthesis denote percentage.   
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For P.G. students  For Faculty Member 

X1 = 76.84  X2 = 118.5   

1 = 4.75  2 = 9.42   

The analysis of data of Table- revealed that mental strain was the main 
problem faced by the P.G.students(98.8%),followed by other problems such as 
dependent on electricity(97.6%),physical 
strain(95.19%),reliability(89.16%),high cost(92.78%) and 
others(81.93%).Similarly the faculty members opined that physical strain and 
mental strain were the main problem to use ICT services ,followed by 
dependent on electricity, high cost, reliability and others with a response rate of 
98.4%,96.8%,95.2% and 78.4% respectively. 

8.  MAJOR FINDINGS OF THE STUDY 

On the basis of  analysis and interpretation of collected data of 
respondents, it is clear that most of the faculty members and P.G.students of  
CVRCE, Bhubaneswar possess excellent knowledge on ICT based services as 
per their own assessment. They also use various ICT based services on daily 
basis which is a good sign for teaching and learning environment. Regarding 
use of various ICT based services, the opinion of  faculty members and 
P.G.students differs considerably which seems to be natural. Although the main 
place of using ICT services by faculty members is their department, their 
second place of preference is Central Library, which may be due to their tight 
work schedule. It is quite interesting to note that the prime purpose of using ICT 
service is e-mail for both categories of respondents. Besides this , the second 
main purpose behind use of ICT services by students is study where as for 
faculty members is research and publication. The P.G.students have learn to use 
ICT based services through formal education and training where as the faculty 
members have learnt this service mostly through trial and error .This result   
also justifies that earlier result the students possess more knowledge on ICT 
than faculty members .The main medium to use ICT services for both categories 
of respondents is search engine and google is the most preferred search engine 
for them. Regarding impact of   ICT services on study and research, the 
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respondents opined it as good. Dependent on electricity is the main problems 
faced by the respondents. 

9.  SUGGESTIONS AND CONCLUSION 

On the basis of present study ,it can be assessed that the use of ICT based 
services by the faculty members and students is almost satisfactory. However 
the central library needs to take some more steps to maximize the use of ICT 
based library services such regular organization of orientation programs on use 
of automated library system, online databases, digital library, institutional 
repository etc. Also steps need to be taken by the Central library  to make 
library websites more user friendly with links to various ICT based library 
resources and services, creation of digital library, institutional repository, library 
blogs etc. The central library also needs to take initiative to   involve users in 
developing new ICT based library services. Continuous electricity supplies also 
need to be ensured by the library. 

In the age of ICT, the importance of ICT based library services cannot be 
ignored, hence cannot be delayed. The users also need to make themselves 
aware of these services to avail maximum benefits of these services. At the 
same time the library and information science professionals need to develop and 
popularize various ICT based library services in a positive mind to cater 
information needs of users. The present study on CVRCE, Bhubaneswar may be 
a sample study for other engineering college libraries of Odisha in particular 
and India in general. This will lead to overall development of library system and 
services, which in turn improve the educational system of engineering colleges. 
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Abstract 

With the purpose of applying cloud computing to digital library, the paper initially describes 
cloud computing and analyzes current status of cloud computing in digital library.  Then it 

proposes the architecture of cloud computing in digital library and summarises the 
application of cloud computing in digital library.  Finally the author brings out the future 

improvement in digital library using cloud computing technology. 
 

Keywords: Information resources, Digital Library, Server. 

INTRODUCTION 

      Within the past decade the number and kinds of digital library information 
sources have proliferated Computing system advances and the continuing 
networking and communication revolution have resulted in a remarkable 
expansion in the ability to generate process and disseminate digital information. 
Together, these developments have made new forms of knowledge1 repositories 
and information delivery mechanisms feasible and economical.  

      Digital library, as we all know, is famous for its academic and technical 
influences. And IT technology has been the driving force of library 
development. What's more, librarians can keep using new technology to develop 
digital library and optimize library service. With the expansion of Cloud 
Computing application, this paper proposed to apply Cloud Computing in 
digital libraries. By establishing a pubic cloud among many digital libraries, it 
not only can conserve library resources but also can improve its user 
satisfaction.  

      Cloud Computing is a completely new Information Technology and it is 
known as the third revolution after PC and Internet in IT. As it is still an 
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evolving paradigm, its definitions, use cases, underlying technologies, issues, 
risks, and benefits will be refined in a spirited debate by the public and private 
sectors. According to the definition of NIST (National Institute of Standards and 
Technology), Cloud Computing is a model for enabling convenient, on-demand 
network access to a shared pool of configurable computing resources (e.g., 
networks, servers, storage, applications, and services) that can be rapidly 
provisioned and released with minimal management effort or service provider 
interaction. To be more specific, Cloud Computing is the improvement of 
Distributed Computing, Parallel Computing, Grid Computing2 and Distributed 
Databases. 

What is Cloud Computing 

      
collection of inter-connected and virtualized computers that are dynamically 
provisioned and presented as one or more unified computing resource(s) based 
on service-level agreements established through negotiation3 between the 

 

Figure1: Resources of Cloud Computing Technology 
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      Cloud computing seems to offer some incredible benefits for 
communicators: the availability of an incredible array of software applications, 
access to lightning-quick processing power, unlimited storage4, and the ability 
to easily share and process information. All of this is available through your 
browser any time you can access the Internet. It means computing ability also 
can be a kind of commodity, as gas, water and electric, easy to use and cheap 

 torage computing 

center of material storage and application services.  

Definition 

      Cloud Computing is associated with a new paradigm for the provision of 
computing infrastructure. This paradigm shifts the location of this infrastructure 
to the network to reduce the costs associated with the management5of hard- 
ware and software resources. The Cloud is drawing the attention from the 
Information and Communication Technology (ICT) community. 

      6 is Web application... a more developed 
eb Cloud 

than invest in their own server farm ... it is a desktop for people without a 
 

R. Bragg (2008)   

Need for Cloud Computing in Digital Libraries  

      Digital library, as a most important academic and scientific research base, 
charges for providing information services for its users. In the past, most 
libraries insisted that their service is based on their own library resources. So 
librarians scarcely considered users' demands. But today, digital libraries have 
changed this viewpoint. And librarians usually need to collect as more 
information as they can according to users' requirements. Then they will analyze 
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the information and sort out them. Finally, they will provide them for users in 
some certain technical methods. However, services in digital libraries will 
increasingly focus on users' demanding in future. And the ultimate goal of 
digital library is to offer appropriate, comprehensive and multi-level services for 
its users. With the introduction of Cloud Computing7 to digital library, services 
of libraries will have a new leap in the near future. Services provided by digital 
libraries will become more user-centric, more professional and more effective, 
etc. And we all believe that digital libraries will create more knowledge benefits 
for our country with the help of Cloud Computing. 

The State of Cloud Computing in Digital Library 

      Cloud platforms enable organizations to use external expertise and resources 
to deliver complex services, remove the need for organizations to invest in 
server infrastructure, and lower the cost for organizations seeking elastic 
computing resources. Libraries have been adopting cloud-based solutions for 
different services including electronic journal access management, statistics 
tracking, digital library hosting, and even integrated library system (ILS) 
hosting. This has allowed libraries to make strategic choices about the allocation 
of resources and to offer better service than would be possible if relying on in-
house solutions. While much of the focus on cloud computing in digital libraries 
has been on subscription service or platform (e.g. ILS hosting). There are cases 
where digital libraries need computing resources for requirements that are not 
provided by service or platform providers. Cloud computing can be divided into 
five categories: Communication-as-a-Service (CaaS), Infrastructure-as-a-
Service (IaaS), Monitoring-as-a-Service (MaaS), Platform-as-a-Service (PaaS), 
and Software-as-a-Service (SaaS). Figure 2 represented below depict the types 
of cloud computing services and its related features. 
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Figure2: Types of Cloud Computing Services 

 

 

 Communication as a Service (CaaS): Allow for certain messaging8 
tools viz voice over IP (VOIP), Instant Messages (IM) and Video 
Conferencing.   

 Information as a Service (IaaS): Allows customer to maintain owner 
and management of their application while off-loading infrastructure 
management9 to the Iaas provider. 

 Monitoring as a Service (MaaS): Outsourcing of security service10 to a 
third party security team. 

 Platform as a Service (PaaS): Meant for web-based11 development 
infrastructure.  

 Software as a Service(SaaS):When a software vendor supplies 
software12 over a network as opposed to the typical distribution of 
installation of individual computers  

Digital libraries have quietly been on the forefront of cloud computing 
technology for a number of years. The use of SaaS in digital libraries reaches 
back into early 2000 with the establishment of companies like Serials 
Solutions13. Much of the work is migrating to electronic journals and it has 
focused on a SaaS platform, and recent companies14 such as Lib Guides have 

CaaS 

 
Types of Cloud 

Computing 
Services 

MaaS 

SaaS 
PaaS 

IaaS 
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shown that libraries are willing to invest in SaaS solutions. In the IaaS arena, 
Amazon Elastic Computing Cloud (EC2) offers IT infrastructure for 
organizations to launch different sized servers using a variety of operating 
systems, including several flavors of Linux and Windows. EC2 provides 
organizations with essentially unlimited storage using their S3 service, the 
ability to take snapshots of both data and servers, and the ability to include EC2 

15 network. 

      Wheeler and Waggener (2009) use this classification16 (SaaS, PaaS, and 
IaaS) as a launching pad to discuss ways in which they can be used to enable 

Breeding (2009) places these three types of services17 within the context of 
other infrastructure and hosting options such as co-location (the duplication of 
specific IT resources in multiple places), shared and dedicated hosting 
(licensing a shared or distinct portion of a server for use), and cloud computing 
(abstracting the hardware, software, and service layers to provide an extensible 
computing environment). Embedded within these classifications are needs and 
use arguments, organizational goals, and institutional priorities. Digital libraries 
are in a unique position to experiment with cloud computing given their service-
oriented mission and need to find appropriate solutions using limited resources. 
Fox (2009) observes that the goals of the organization18 have an impact on their 
use of cloud solutions (2009).  Digital Libraries are often supported by external 
or organization level IT services and do not have internal expertise on advanced 
IT management. Many libraries have been active in investigating innovative 
uses of cloud computing (Kroski, 2009), including new ways of using 
infrastructure19 
services by both the DC Public Library system and Ohio Link to provide library 
IT services using IaaS techniques. 

       Both the Gartner Hype report20 on cloud computing (2009) and the 
Educause Horizon report21 (2009) point to the expansion of cloud services in the 
coming years. Digital libraries and especially academic organizations have 
largely followed suit, having already migrated key services such as Open URL 
providers, and federated and pre-indexed search engines.  
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Architecture of Cloud Computing in Digital Library 

       The architecture22 behind cloud computing is a massive network of 
"cloud servers" interconnected as if in a grid running in parallel, sometimes 
using the technique of virtualization to maximize computing power per server. 
The following figure 3 represents the architecture of cloud computing in digital 
library. 

Figure3: Cloud Computing Architecture for Digital Library 

 

       A front-end interface allows a user to select a service from a catalogue. 
This request gets passed to the system management which finds the correct 
resources, and then calls the provisioning services which carves out resources in 
the cloud. The provisioning service may deploy the requested stack or web 
application as well. 

 User interaction interface: This is how users of the cloud interface with 
the cloud to request services.  

 Services catalogue: This is the list of services that a user can request.  

 System management: This is the piece which manages the computer 
resources available.  
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 Provisioning tool: This tool carves out the systems from the cloud to 
deliver on the requested service. It may also deploy the required images.  

 Monitoring and metering: This optional piece tracks the usage of the 
cloud so the resources used can be attributed to a certain user.  

 Servers: The servers are managed by the system management tool. They 
can be either virtual or real.  

Application of Cloud Computing in Digital Library 

        Digital library is a development-oriented hardware and software 
integration platform, through technical and the product integration. Each kind of 
carrier digitization carries on the effective deposit and the organization provides 
the network with effective service. Figure 4 illustrates application of cloud 
computing in digital library. 

Figure4: Application of cloud computing in digital library 

 

Cloud computing offers real alternatives to Information Technology field 
for improved flexibility and lower cost. Digital Libraries23 are developing for 
software applications, platforms, and infrastructure as a service to Information 

management of data security, since all the data is located on a central server, so 
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main objective of cloud computing is to use a specific software through 
calculation and the data stored in a desired computer distribution which causes 
the enterprise to reduce cost and improve performance.  Digital library 
represents one kind of new infrastructure and the environment; through cloud 
computing technology since it uses resources more effectively and can solve the 
constraints in digital library.   

Cloud Computing Recognition 
Permissions Apprehension 

I. Cloud Computing Recognition: Using cloud computing 
technology, one can share the server in many application 

quantity, minimize the cost.  Therefore implementation of cloud 

work and study to get done with a greater efficiency.  Every 
cloud computing server may function alike computer server and 
save the server or the broad band resources and so on.  Figure 5 
represents implementation of cloud computing technology in 
digital library where every cloud represents any digital library 
database resource, every two clouds or more clouds may 
compose a bigger cloud and might divide the cloud or network 
of clouds by different section.      
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Figure5: Implementation of Cloud Computing Technology in Digital 
Library 

 

   

A SaaS and PaaS service typically includes a database, middleware and 
developmental tools, which are all in the form of services through the internet, 
which facilitate the users and suppliers to reduce cost. IaaS provide servers, 
storage and networking hardware. SDK, Software Development Kit, refers to 
supporting development of a specific software, documentation, samples and 
collection of tools.  In general SDK is used under windows platform.  

II.  Permission Apprehension: Cloud environment is a highly developed 
network environment; it appears to the users of high-quality service and high 
security. The Cloud computing techniques and methods applied to digital 
libraries, not only can improve the utilization rate of resources to address the 
imbalance in development between regions, but also can make more extensive 
use of cloud computing to our work life. Figure 6 denotes permission 
apprehension of cloud computing in digital library. 
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Figure6: Permission Apprehension of Cloud Computing in Digital Library 
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      Initially user is requested to internet transmission, and between the cloud 
platform and continuous Internet revision key, in order to protect the platform.  
Simultaneously the cloud platform defines an access rule to its users and the 
user transmits their own status to the platform and the platform grants the user 
specifically for the permissions statement. 

Future Improvements in Digital Library Using Cloud Computing 
Technology 

      In an era of shrinking budgets, it gets harder with each passing year to 

time. Cloud computing24 offers price savings due to economies of scale and the 

all sizes can take more risks when it comes to creative, innovative technology 
ideas when the new a
Digital libraries do not have to decide between devoting their limited server 

one of your colleagues wants to develop. If t
resources devoted to each will shrink and expand as traffic rises and drops. 
Furthermore, creating and configuring new virtual server instances is fast and 
easy in the cloud. 

      Digital libraries may soon be building and managing their own data centers. 
In addition to all the hype and optimism surrounding cloud computing, there are 
still significant fears and doubts Industry Challenges points out. In particular, 
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security, privacy and reliability. These concerns are leading some companies to 
build their own private or hybrid clouds. A hybrid cloud25 is primarily based in 
a privately-owned and operated data center, but it can shift some of its traffic 
and data processing requests to public cloud vendors such as Amazon or Rack 
space on an as needed basis. This hybrid model would let digital libraries 
maintain more control over the applications and data stores that contain 
sensitive, private information about patrons.  Moreover, digital libraries can 
continually adjust and fine-tune the balance between the tight control of a 
private Information Technology infrastructure, and the flexibility and savings of 
cloud-hosted infrastructure. Just as digital libraries presently cooperate with one 
another to buy Information Technology equipment, bandwidth and the services 
of Information Technology professionals, Digital libraries may soon cooperate 
in the building and management of data centers.  Alternately, if enough digital 
libraries express interest, a company such as Google, Amazon, Microsoft or 
another cloud vendor might create a digital library Cloud similar 
Government Cloud.  Or, a library vendor with deep Information Technology 
resources (e.g. OCLC or Sirsi Dynix) might build digital library-centric cloud 
services on top of cloud infrastructure leased from one of the more established 
players. 

CONCLUSION 

         Cloud computing represents an exciting opportunity to bring on-demand 
applications to Digital Library, in an environment of reduced risk and enhanced 
reliability. However, it is important to understand that existing applications 

cannot just be unleashed on the cloud as is. Careful attention to design will help 
ensure a successful deployment. Certainly cloud computing can bring about 
strategic, transformation and even revolutionary benefits fundamental to digital 
libraries. For organizations providing digital libraries with significant 
investment in traditional software and hardware infrastructure, migration to the 
cloud will bring out considerable technology transition; for less-constrained 
organizations or those with infrastructure nearing end-of-life, adaptation of 
cloud computing technology may be more immediate.  
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